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ABSTRACT 

Background:  Alcohol consumption is the most common cause of developing alcoholic liver disease (ALD) all over 

the world.  Chronic alcohol consumption has been known to induce a decrease in gut wall integrity in actively 

drinking alcoholics and patients with alcohol-induced liver disease. It is strongly correlated with the progression of 

three types of liver conditions as fatty liver, hepatitis and liver 'scarring' (cirrhosis). Fatty liver is a build-up of fat 

within liver cells in most people who regularly drink heavily. It is reversible if they stop the consumption of alcohol. 

However, in some people the fatty liver progresses and develops into hepatitis. Alcoholic hepatitis is the 

inflammation occurs in the liver. Methods: This is a systematic review about diagnosis, pathophysiology, detection of 

biochemical markers and various treatment methods for alcoholic liver disease. The search of databases including 

PubMed, EMBASE, Science direct, Alcohol and Alcoholism journals, Taylor and Francis data bases, Scopus, Google 

scholar, Web of Science. Results: The severe form of alcoholic hepatitis can quickly lead to cirrhosis. The main 

treatment for alcoholic hepatitis is to provide adequate nutrition in addition to steroids. Cirrhosis is a condition where 

normal liver tissue is replaced by scar tissue (fibrosis). The scarring tends to be a gradual process. The scar tissue 

affects the normal structure and regrowth of liver cells. So, the liver gradually loses its ability to function well. The 

interactions between acetaldehyde, reactive oxygen and nitrogen species, inflammatory mediators and genetic factors 

appear to play prominent roles in the development of ALD. The cornerstone of therapy for ALD is stopping the 

consumption to improve the survival of patients with all stages of ALD. Conclusion: Alcoholic liver disease 

comprises a wide spectrum of pathology ranging from mild fatty infiltration to advanced cirrhosis. No doubt as all 

these parameters in combinations may be useful indicator for identification and determination of severity of alcoholic 

liver diseases. During the past 3 decades, several pharmacologic interventions have been investigated in the treatment 

of ALD. To date, none are clearly effective with minimum side effects. Most of the final stage of recovery from ALD 

supports liver transplantation. There should be a need to pay attention in the development of new bio drugs with 

strong scientific validation approved by different clinical trials, nontoxic, cost effective, cheap, biocompatible and 

biodegradable to reduce the rate of mortality of individuals suffering from ALD. 
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          INTRODUCTION 

Liver is the major organ to encounter the 

ingested food, micronutrients, drugs and 

environmental toxicants entering into the portal blood. 

It functions as a center of metabolism of nutrients 
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such as carbohydrates, proteins, lipids and excretion 

of waste metabolites. Additionally, it is also handling 

the excretion of drugs and other xenobiotics from the 

body thereby providing protection against foreign 

substances by detoxifying and eliminating them. Liver 

secrete bile into the small intestine to help digest fats 

and render them soluble for absorption. Nutrients are 

carried from the small intestine through the portal 

vein directly to the liver, which then synthesizes 

cholesterol, metabolizes or stores sugars, processes 

fats, stores vitamins, and assembles proteins for use 

within the liver. The liver also converts the products 

of protein metabolism into urea for excretion by the 

kidneys. In addition, it regulates blood-clotting 

mechanism. On a whole liver can mobilize a chemical 

and cellular arsenal for self-protection. Fortunately, 

its ability to regenerate helps this important organ 

survive the wear and tear of a lifetime. 

Liver submitted to noxious stimuli may be 

functionally or structurally damaged, transitorily or 

permanently, depending on the strength and duration 

of the stimuli [1].  Long term administration of 

toxicants and therapeutics for different diseases can 

injure the hepatocytes. An observation on exposure of 

different hepatotoxicants has advanced the 

understanding of hepatic functions and its co 

relationship in cellular apoptosis.  Researchers have 

identified mechanisms by which chemicals injure 

specific populations of liver cells. Among the wide 

variety of different toxicants high alcohol 

consumption is one of the most common factors that 

cause damage to the liver. Ethanol is more than a 

psychoactive drug [2]. In addition to its 

pharmacologic action, it has considerable energy 

value (7.1 kcal/g) and also promotes nutrient 

degradation or impaired activation [3]. Liver is the 

primary organ responsible for alcoholic metabolism, 

so it is highly vulnerable to alcohol-related injuries. 

As most of the advanced biochemical techniques and 

transgenic animal model research favors new insights 

in therapeutic values still there are some questions 

need to be resolved. Why 50% of cases of end stage 

liver disease have alcohol has a main aetiological 

factor. In addition the mortality from alcoholic 

cirrhosis is higher than that of non-alcoholic cirrhosis 

and the mortality rate in liver disease is more than that 

of many major forms of cancer, such as breast, 

prostate and colon cancer [4]. 

Alcoholic liver disease (ALD) is unique in 

the way that it occurs when the person habitually 

consumes excessive amounts of alcohol through his or 

her own volition. It is an important lifestyle-related 

disease that is prevalent throughout the world.  

According to a WHO estimate, alcohol intake ranks 

third following hypertension and smoking, as a global 

disease burden [5]. Geographic variability exists in 

the patterns of alcohol intake throughout the world 

Some of the possible factors that affect the 

development of liver injury include the dose, duration, 

and type of alcohol consumption; drinking patterns; 

sex; ethnicity; and associated risk factors including 

obesity, iron overload, concomitant infection with 

viral hepatitis, and genetic factors [6]. One 

epidemiological study has estimated that for every 1-

liter increase in per capita alcohol consumption 

(independent of type of beverage), there was a 14% 

increase of cirrhosis in men and 8% increase in 

women [7, 8] Alcohol abuse impairs reproductive 

activity [9]  and fertility abnormalities with low sperm 

count and impaired sperm motility [10, 11]. It causes 

impaired testosterone production, enormous oxidative 

stress that results in testicular atrophy.  

Accordingly priority should be emphasized 

to know about the acute and chronic alcoholic liver 

diseases because of its adverse long term effect in the 

human system and it is important to focus on more 

research studies in the invention of effective 

alternative medicines as a therapy to cure liver 

diseases induced by alcohol. Hence, in this review 

article, more attention has been given to generate 

extensive and informative data from various 

literatures, standard medical manuals and reference 

books. 

 

METHODS 

 Medical reports including diagnosis, 

pathophysiology, biochemical markers, enzyme 

bioassays, different pharmacological therapeutic 

models were collected and grouped from specific 

medical and biomedical reference books and articles. 

The search of databases including PubMed, 

EMBASE, Science direct, Alcohol and Alcoholism 

journals, Taylor and Francis data bases, Scopus, 

Google scholar, Web of science, was carried out from 

1988 to 2013. In addition, paper and printed 

information sources were searched manually in our 

library. 

 

RESULTS AND DISCUSSION 

ALD can emerge in 3 forms: fatty liver, 

alcoholic hepatitis, and cirrhosis. These are not 

necessarily distinct stages of evolution of disease, but 

rather, multiple stages that may be present 

simultaneously in a given individual [12, 13].  The 

form or severity of liver disease is not predicted by 

the amount of alcohol consumed. Between 90% and 

100% of heavy alcohol consumers will develop fatty 

liver. Of those with fatty liver, 10% to 35% will 

develop alcoholic hepatitis, and 20% to 40% of these 

alcoholic hepatitis patients will progress to cirrhosis. 

Up to 20% of patients with fatty liver due to alcohol 
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consumption will progress directly to cirrhosis [14, 

15]. 

 

Fatty liver   

Fatty liver develops in about 90% of 

individuals who drink more than 60 g/day of alcohol 

[16] but may also occur in individuals who drink less 

[17]. Hepatic steatosis / fatty liver are considered 

reversible and to some extent non progressive if there 

is cessation or removal of underlying cause. At the 

beginning, the alcohol undergoes oxidation reaction to 

form a highly reactive molecule called acetaldehyde 

and finally produces acetate that changes the chemical 

redox state of the hepatocyte, favoring the rapid 

accumulation of the coenzyme NADH. The 

overproduction of NADH was fed to the electron 

transport chain that subsequently slows down the 

citric acid cycle. This sequentially stops the entry of 

acetyl COA into the citric acid cycle directing them to 

stimulate the biosynthesis of free fatty acids and 

ketogenesis [18]. This concurrent change affects 

several elements of liver metabolism. Gluconeo 

genesis (the metabolic production of glucose from 

non-carbohydrate sources) is prevented by the 

accumulation of fatty acids resulting in the form of 

reserve fuel called triglycerides. This leads to the 

deposition of fat in the liver, and can eventually lead 

to the condition called fatty liver .This condition 

arises due to the impaired ability of hepatocytes in 

synthesizing the lipoproteins and transport the lipids 

out of the liver.  

Liver pathogenesis initially includes enlarged 

and distorted mitochondria with a proliferation of the 

endoplasmic reticulum [19] and small fat vacuoles 

(liposomes) around the nucleus (microvesicular fatty 

change). In this stage liver cells are filled with 

multiple fat droplets that do not displace the centrally 

located nucleus. In the later stages, the size of the 

vacuoles increase pushing the nucleus to the periphery 

of the cell giving characteristic signet ring appearance 

(macro vesicular fatty change). These vesicles are 

well delineated and optically empty because fats 

dissolve during tissue processing. Large vacuoles may 

coalesce and produce fatty cysts which are otherwise 

called as macro vesicular steatosis. This stage is 

characterized by the presence of irreversible lesions. 

The prolonged stage of fatty liver causes adverse 

effects including the enlargement of hepatocyte and 

disturbances in blood circulation.  

 

Alcoholic hepatitis 

Alcoholic hepatitis occurs in up to 50 percent  

of heavy drinkers [20]. Most of the people with 

alcoholic steatosis progress to steatohepatitis and 

subsequent fibrosis or even cirrhosis. Alcoholic 

hepatitis is characterized by widespread inflammation 

and more severe injury of the liver in which the 

body’s own immune system responds and triggers the 

destruction of liver tissues. Hepatocyte injury caused 

by the generation of reactive oxygen species (ROS) 

through induction of cytochrome P4502E is a major 

determinant in alcoholic liver injury and fibrosis [21 – 

24]. Some of the characterized symptoms may include 

fever, jaundice and abdominal pain. The condition can 

be fatal but may be reversible with abstinence. As 

alcohol induced liver disease progresses, appreciable 

cell death occurs; the functioning mass of the liver is 

replaced by the formation of scar tissue in the liver 

nodules called hepatic fibrosis. It is fact that liver 

fibrosis is a wound healing process characterized by 

the accumulation of extracellular matrix (ECM) 

proteins, especially collagen types I and III, as well as 

an increase in other extracellular matrix constituents 

such as proteoglycans, fibronectin and laminin in 

response to liver injury [25]. When the injury is 

recurrent or chronic, collagen deposition occurs in 

excess of collagen resorption as a result of an 

imbalance between fibrogenesis and fibrolysis leading 

to scar formation. As scarring progresses from 

bridging fibrosis to the formation of complete nodules 

it results in architectural distortion and ultimately 

liver cirrhosis.  

 

Liver cirrhosis 

Alcoholic cirrhosis, the end stage of ALD, is 

the most advanced form of liver disease which is 

diagnosed in 15 to 30 percent of heavy drinkers [26, 

27]. This is characterized by extensive fibrosis that 

stiffens blood vessels with micronodular regeneration 

and distortion in the internal structure of the liver [28 

– 30]. In addition to fibrosis, various admixtures of 

fat, inflammatory cells around the portal vein [31-33], 

stainable iron deposits and cholestasis are common in 

cirrhotic livers; especially this condition is observed 

in alcoholic subjects [34]. Liver metabolism is 

deficient in detoxifying the ammonia originated 

during the oxidative deamination of aminoacids and 

bilirubin derived from the catabolism of hemoglobin. 

Inadequate synthesis of blood clotting factors lead to 

development of irreversible uncontrollable 

hemorrhage with structural damage in the liver. This 

results in severe functional impairment in the liver, 

which may lead secondarily to malfunction of other 

organs, such as the brain and kidneys.  

 

Alcohol metabolism 

Liver is the primary organ responsible for the 

catabolism of alcohol.  The consequences of ethanol 

on hepatic function can be dependent and/or 

independent of the metabolism of ethanol by the liver 

cells. Hepatocytes have very high constitutive 

activities of the phase I enzyme called alcohol 
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dehydrogenase that often convert ethanol into highly 

reactive electrophilic metabolite called acetalydehyde, 

which is a toxic by-product that may contribute to 

tissue damage.  This reaction is further catalyzed by 

phase II enzyme called aldehyde dehydrogenase that 

yields acetate from the oxidation of acetaldehyde. At 

high concentrations, alcohol is eliminated quickly 

because of the presence of enzyme systems with 

higher activity [35].  

 
CH3CH2OH + NAD+ → CH3 CHO + NADH + H+ (1) 

CH3 CHO + NAD+ → CH3COO- + NADH + 2H+  (2) 

 

Alcohol dehydrogenases (ADH) generates 

NADH in the cytosol; the second catalyzed by 

aldehyde dehydrogenase (ALDH), also generates 

NADH, but in the mitochondrial matrix space. 

Alcohol oxidation generates a highly reduced 

environment by generating too much NADH in the 

liver cells. Some of the enzymes involved in 

gluconeogenesis (lactate dehydrogenase and malate 

dehydrogenase) and fatty acid oxidation (β – hydroxyl 

acyl – COA dehydrogenase) require NAD+ as a 

substrate. Thus these pathways are inhibited by 

alcohol intake as it depletes the NAD+ levels. This 

forced reduction in NAD+ leads to hypoglycemia and 

excess of lactate that rarely causes metabolic acidosis 

[36].  At this stage liver cells are vulnerable to 

damage from the byproducts of ethanol metabolism 

such as acetaldehyde, acetate and free radicals.  

Acetaldehyde readily forms covalent bonds 

with functional groups of mitochondrial proteins. 

These proteins further released the ROS includes 

superoxides and peroxy radicals capable of attacking 

nearby mitochondrial constituents. ROS can form 

adducts with reactive residues on membrane proteins 

or small molecules (e.g. cysteines) by blocking the 

normal biological processes and be directly toxic to 

the cell. These adducts may provide a sensitive 

marker to assess the past drinking activity of an 

individual [37]. The ROS modified biological 

molecules may also stimulate the host’s immune 

response and cause an auto immune – like disease. 

Experimental trials conducted with a hybrid adducts 

of malondialdehyde and acetaldehyde (MMA) in 

human alcoholics and animals models has been shown 

to induce an immune response by generating 

antibodies against such oxidative modified proteins 

[38 – 40].  Liver have a limited capacity to oxidize the 

acetate, which is produced from the oxidation of 

acetaldehyde, to carbon dioxide (CO2) because the 

TCA cycle is inhibited by high NADH and ATP 

levels during ethanol oxidation. Much of the acetate 

derived from ethanol escapes the liver to the blood. 

Virtually every other tissue like heart, skeletal muscle 

and brain cells oxidize it to CO2 because the TCA 

cycle is inhibited by high NADH and ATP. Acetate is 

not an inert product; it increases blood flow into the 

liver and depresses the central nervous system, as well 

as affects various metabolic processes [41]. It is 

hypothesized that upon chronic alcohol intake the 

brain starts using acetate rather than glucose as a 

source of energy Acetate is metabolized into acetyl 

COA which involved in lipid and cholesterol 

biosynthesis in the mitochondria of peripheral and 

brain tissues [42].   

 

Cytochrome P450 system 

Cytochrome P4502E1, the central enzyme of 

(MEOS) microsomal ethanol oxidizing system, is 

induced primarily in the smooth endoplasmic 

reticulum and converts ethanol to acetaldehyde, which 

is then metabolized to acetate by ALDH [43]. Heavy 

drinkers exhibit approximately threefold higher 

activities of CYP2E1 than non-drinkers since ethanol 

is an inducer of Cytochrome P4502E1 system [44]. 

Research investigations carried out in ethanol induced 

HepG2 cells overexpress the production of CYP2E1. 

This supports the hypothesis that the co – localization 

of CYP2E1in hepatic lobular regions plays a casual 

role in the development of alcoholic liver disease 

[45]. In addition a research conducted in animal 

models showed that subsequent introduction of 

inhibitors for CYP2E1 partially blocked the pathology 

of hepatocytes [46]. CYP2E1 has been shown to be 

loosely coupled with cytochrome reductase, leaking 

electrons to oxygen to form O2
._
 radicals which 

further develop lipid peroxidation in the cells [47]. 

This implies the condition that increased expression 

of CYP2E1 is a metabolic marker in detection of ROS 

such as hydroxyl ethyl, superoxide radicals in the 

liver of alcoholics [48, 49]. 

 

Catalase 

Another enzyme, catalase, located in cell 

bodies called peroxisomes, is capable of oxidizing 

ethanol in vitro in the presence of a hydrogen 

peroxide (H
2
O

2
)-generating system, such as the 

enzyme complex NADPH oxidase or the enzyme 

xanthine oxidase. Quantitatively, however, this is 

considered a minor pathway of alcohol oxidation, 

except in the fasted state [50]. The non-oxidative 

pathway for ethanol metabolism is minimal but its 

products have severe pathological effect. This 

reaction is catalyzed by fatty acid ethyl ester (FAEE) 

synthase, leading to the formation of fatty acid ethyl 

esters from the reaction of alcohol with fatty acids 

that play functional roles in human cells. FAEE 

concentrations are highest in organs susceptible to the 

toxic effects of ethanol, including pancreas and liver. 

FAEEs accumulate in the plasma membrane, as well 

as in membranes of organelles including mitochondria 
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and lysosomes, potentially having a negative impact 

on the activity of these organelles. FAEEs are 

detectable in serum and other tissues after alcohol 

ingestion and persist long after alcohol is eliminated. 

Accumulation of FAEE is currently being developed 

as a marker of long-term ethanol consumption [51]. 

 

Genetic polymorphism on dehydrogenase enzymes 

The genetic and acquired differences in ADH 

and ALDH enzymes may explain why some persons 

are more susceptible to alcohol than others. Because 

polymorphisms of ADH and ALDH play an important 

role in determining peak blood acetaldehyde levels 

and the voluntary ethanol consumption [52] and in 

addition they also influences the vulnerability to 

alcohol dependence. This might be the allelic 

variation in ADH and ALDH genes which contribute 

to differential rates of ethanol elimination in human 

population. The polymorphisms of ADH and ALDH 

genes correlate with the occurrence of alcoholic liver 

disease in Japanese [53, 54] and with alcoholic 

cirrhosis in Taiwanese [55]. 

 

Alcohol dehydrogenase (ADH, EC1.1.1.1) 

It is a zinc containing, cytosolic enzyme 

present in several tissues including the liver, which 

has the highest levels, but other tissues include the 

kidney, the lung and the gastric mucosa express ADH. 

This enzyme contributes to the overall oxidation of 

ethanol [19, 56]. Human ADH is a dimeric protein 

consisting of two 40 – kDa subunits. The sub units (α, 

β, γ, π and χ and sixth subunit known as σ or µ) are 

encoded by six different gene loci (ADH1 through 

ADH5, respectively, the sixth subunit (σ or µ) was 

originally reported to be encoded by gene ADH7) [57, 

58]. 

The human ADH enzymes comprise nine 

subunits, all of which can combine as homodimers. In 

addition the α, β and γ subunits (and their allelic 

variants) can form heterodimers with each other. The 

different molecular forms of ADH are divided into 

four major classes. Class I contains ADH1, ADH2 and 

ADH3 which can be considered isozymes. ADH1 

contains two alpha subunits or one alpha subunit plus 

a beta or gamma subunit. ADH2 contains two beta 

subunits (which could be β1 β2 or β3) or a beta subunit 

plus a gamma subunit (which could be γ1 or γ2). ADH3 

contains two gamma subunits (which could be γ1 or 

γ2). ADH2 enzymes that differ in the type of β 

subunits are known as allelozymes as are 

ADH3enzymes that differ in the type of γ subunit. 

Accordingly ADH2*1 is an allelozyme composed of β 

subunits; ADH2*2 is an allelozyme composed of β2 

subunits and ADH2*3 is an allelozyme composed of 

β3 subunits. The class I ADH isozymes are 

responsible for the oxidation of ethanol and other 

small aliphatic alcohols. High levels of class I ADH 

are expressed in liver and adrenals, with lower levels 

in kidney, lung, blood vessels and other tissues but 

not brain. Class II contains ADH4, which is made up 

of two π subunits (named as pi). Class II ADH is 

primarily expressed in liver (with lower levels in 

stomach), where it preferentially oxidizes larger 

aliphatic and aromatic alcohols. Class III contains 

ADH5, which is made up of two χ subunits (chi – 

ADH). Class IV contains ADH6 (originally named 

ADH7) which is made up of two subunits designated 

σ or µ [59]. 

 

Aldehyde dehydrogenase (ALDH) 

There are twelve ALDH genes (known as 

ALDH1 to 10, SSDH and MMSDH) have been 

identified in humans, and a correspondingly large 

number of ALDH genes appear to be present in other 

mammalian species. The genetic deficiencies in any 

of the ALDHs impair the metabolism of other 

aldehydes, which is the underlying basis of certain 

diseases. For example, ALDH4 deficiency disturbs 

proline metabolism and causes type II 

hyperprolinemia, symptoms of which include mental 

retardation and convulsions. A deficiency of ALDH10 

which detoxifies fatty aldehydes disturbs the 

metabolism of membrane lipids. This is the 

underlying basis of Sjorgen – Larson syndrome, 

symptoms of which include ichthyosis, neurologic 

problems and oligophrenia [60]. Genetic 

polymorphism in ADH, ALDH and Cyt P4502E1 are 

the potential contributors to variations in the 

susceptibility to alcohol dependence and/or organ 

damage in response to prolonged alcohol 

consumption [61, 62].  

The best-known genetic polymorphism in 

ALDH genes is in ALDH2. The allelic variants are 

ALDH2*1 and ALDH2*2, encoding for the high-

activity and low-activity forms of the subunits 

respectively [63, 64]. Approximately 50 percent of 

Asian populations but virtually no Caucasians have 

the slow ALDH; alcohol consumption by people with 

this slow polymorphism leads to uncomfortable 

symptoms of facial flushing, increased skin 

temperature, heart rate and nausea due to high 

systemic levels of acetaldehyde [65 – 68]. Thus this 

slow detoxification polymorphism serves as a strong 

deterrent for alcoholism. The alcohol dehydrogenase 

fast polymorphism, which occurs in about 20 percent 

of Asian and less than 5 percent of Caucasian 

populations, has also been linked to a lower rate of 

alcoholism. These polymorphisms in gene products 

are responsible for alcohol sensitivity, especially in 

Asian populations, and that these individuals develop 

ALD while consuming less alcohol [69]. 
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Consequences of alcohol metabolismHypoxia  

Alcohol metabolism appears to increase 

oxygen utilization by liver cells, thereby reducing the 

availability of oxygen for other important cellular 

functions. The NADH generated in alcohol 

metabolism is oxidized by a series of chemical 

reactions in the mitochondria (i.e., the mitochondrial 

electron transport system, or respiratory chain) 

eventually resulting in the transfer of electrons to 

molecular oxygen (O2), which then binds protons (H
+

) 

to generate water (H
2
O).  This concludes that to have 

enough oxygen available to accept the electrons, the 

hepatocytes must take up more oxygen than normal 

from the blood [70]. This indicates that hepatocytes 

are supplied with oxygen rich blood by the arteries.  

But some strong evidences suggest that alcohol 

consumption result in significant hypoxia in zone 3 of 

the liver lobules, which normally is exposed to lower 

concentrations of oxygen than zone 1 or zone 2. The 

tendency of hypoxia to occur in zone 3, together with 

the fact that free radicals are more likely to be formed 

in this region, may account for the observation that 

alcoholic liver damage tends to concentrate in zone 3 

[71]. Cells lining the liver sinusoids also may 

contribute to hypoxia by secreting endothelin, a 

potent agent that induces narrowing of blood vessels. 

The resulting narrowing of the sinusoids may 

decrease the delivery of oxygen-containing blood to 

zone 3. 

 

Action of inflammatory agents in tissue damage 

Chronic heavy alcohol consumption can 

cause an imbalance in inflammatory mediators such 

as eicosanoids, cytokines and TNFα that damage the 

liver tissues.  Eicosanoids are a family of biological 

molecules with a wide range of functions. Different 

eicosanoids affect the liver in different ways: 

Prostaglandins and prostacyclins can protect liver 

cells from certain kinds of damage; conversely, 

thromboxanes cause blood vessels to narrow, which 

can promote hypoxia or directly cause inflammation 

or necrosis. Another type of eicosanoid, the 

leukotrienes (e.g., leukotriene B4), may cause liver 

injury by attracting and activating neutrophils, special 

white blood cells with phagocytic properties. Long-

term alcohol consumption alters the balance of 

eicosanoids in the liver by decreasing the production 

of cell-protective prostaglandins and prostacyclins 

and by increasing the synthesis of the harmful 

eicosanoid thromboxane B2 and possibly leukotriene 

B4 [72].  Cytokines are a family of chemicals 

produced by various immune system cells, including 

the kupffer cells of the liver. They have many 

overlapping functions, and they can be harmful in the 

context of long-term heavy alcohol consumption [73]. 

TNF-α, produced primarily by Kupffer cells, may 

cause liver injury directly or indirectly. First, evidence 

suggests that TNF-α might be directly toxic to liver 

cells. Second, TNF-α stimulates the liver to produce 

other cytokines, which attract white blood cells to the 

liver and stimulate them to release free radicals and 

toxic enzymes that damage the liver.  

 

Free radicals induced liver damage 

Ethanol metabolism is a predominant factor 

by causing alcohol associated tissue damage through 

the generation of ROS in the tissues. The rate of 

oxidation of NADH generated by ADH and ALDH 

enter into the mitochondrial electron transport system 

requires two important factors such as oxygen and 

generation of ATP. If any of these two factors are 

limited it automatically reduces the efficiency of ETC 

activity in oxidation of NADH. This flux in electron 

transport proteins can divert the generated electrons 

by forming highly reactive superoxides, peroxy 

radicals [74] and initiate the direct injury to the liver. 

In contrast, CYP2E1, which also oxidizes ethanol, 

particularly following chronic alcohol intake, is found 

in many tissues in addition to the liver, including the 

brain, heart, lungs, and certain white blood cells (i.e., 

neutrophils and macrophages). Accordingly, 

metabolic consequences of CYP2E1 mediated ethanol 

oxidation would affect numerous tissues. In the liver, 

CYP2E1 mediated ethanol metabolism generates 

oxidative stress that leads to DNA damage and may 

thereby play an important role in alcohol-related 

development of liver cancer [75].  

 

Hepatic cancer 

Hepatocellular carcinoma (HCC) is one of 

the most frequent primary tumors that develop due to 

very long – term alcohol consumption. Even though 

ethanol is still not considered as carcinogen, its 

reactive metabolite acetaldehyde is a potent 

carcinogen that is proved in different experimental 

models. An inhalation of acetaldehyde increases the 

development of nasal adenocarcinoma and squamous 

cell carcinoma [76]. It interferes with DNA synthesis 

and causes point mutations in hypoxanthine phosphori 

bosyltransferase (HPRT1) locus of human 

lymphocytes and induces gross chromosomal 

aberrations. Moreover, ethanol and acetaldehyde 

inhibit adenosyl – L – methionine synthesis that helps 

cancer progression by decreasing methyl transfer to 

tumor suppressive genes and their subsequent 

transcription. It is evident that increased matrix 

metalloproteinases   (MMP)  activities are involved in  

the progression of cancer [77]. 
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Kidney damage 

Large amounts of ethanol have deleterious 

effects on the kidney. Chronic alcoholics may 

experience low blood concentrations of key 

electrolytes as well as potentially severe alterations in 

the body’s acid-base balance. In addition, alcohol can 

disrupt the hormonal control mechanisms that govern 

the function of kidney by promoting liver disease. 

Chronic drinking causes further detrimental effects on 

the kidneys including impaired sodium and fluid 

handling and even acute kidney failure [78]. Most of 

the conventional therapies recommended for liver 

disease are based on the abstinence as well as general 

supportive and symptomatic care. Unfortunately, 

hepatocellular damage may still progress despite these 

measures, and so various specific therapies should be 

optimized for improving both the short and long term 

morbidity and mortality of this disease.  

 

Treatment methods 

Abstinence 

Cessation of alcohol consumption or a 

significant reduction in alcohol intake improves 

histology and or survival of persons with any stage of 

ALD, [79] therefore; alcohol abstinence is the 

cornerstone of management for patients with ALD 

[80, 81]. Treatments that aim to reduce the alcohol 

intake in alcohol dependent patients include 

psychological and pharmacological approaches. 

Psychological treatments such as cognitive behavioral 

therapy and motivational enhancement therapy have 

been shown to reduce alcohol intake [82]. As an 

alternative, some patients may derive benefit from 

pharmacological therapy. Both acamprosate and 

naltrexone have been shown to reduce drinking days. 

Disulfiram, an inhibitor of acetaldehyde 

dehydrogenase, has been used for many years, 

although with conflicting results. In addition, family 

support is an essential component in the overall 

management of individuals with ALD. 

 

Liver transplantation 

Although it is controversial and situations are 

different in each country, the definitive treatment for 

ALD is liver transplantation (LT). In general, in order 

to be considered for LT, at least 6 months of proven 

abstinence is necessary [83]. Liver transplantation 

demonstrated in alcoholic cirrhotic patients 

demonstrated are successful and survival rates equal 

to those for nonalcoholic subjects. 

 

Corticosteroids 

These agents have well known effects on the 

immune response and reduce cytokine production, 

suppress the formation of aldehyde adducts and 

inhibit the production of collagen [84].  Natural 

corticosteroids are synthesized from cholesterol by 

the adrenal glands, which are located above the 

kidneys. Synthetic corticosteroids, such as 

prednisolone, are widely used medicinally to suppress 

inflammation [73]. Some studies demonstrate that 

corticosteroid therapy may improve survival in 

patients with severe alcoholic hepatitis [20]. Other 

studies have reported significantly improved survival 

rates only in patients suffering brain-related 

complications of alcoholic liver disease, however, and 

not in patients with milder illness [85]. 

 

Nutritional support 

The protein-calorie deficiency could enhance 

the toxicity of alcohol, in part, through the influence 

of nutritional status on the integrity of the immune 

system and the capacity to respond to infection. A 

clinical trial conducted in patients with alcoholic 

hepatitis concludes that nutritional support improves 

the nutritional status and abnormal liver tests, but 

does not decrease the early mortality rate in patients 

[86]. Another study stated that nutritional support was 

associated with an improvement in serum albumin 

and reduction in mortality of patients treated with 

nutritional supplements [87]. Thus, although 

nutritional supplements are reasonable for any 

severely malnourished patient, their efficacy in the 

management of acute alcoholic hepatitis must be 

considered to be unproven. 

 

Pentoxifylline 

Pentoxifylline is a non-selective 

phosphodiestesase inhibitor that gives a moderate 

anticytokine effect attributed to a reduced 

transcription of the gene encodes tumor necrosis 

factor (TNF) [88]. The drug decreases blood 

viscosity, red cell, platelet aggregation and improves 

the flow of blood. Pentoxifylline is also thought to 

improve organ microcirculation and tissue 

oxygenation. A clinical trial of 101 patients with 

severe alcoholic hepatitis treated with oxpentifylline 

(pentoxifylline) (400 mg orally three times daily) vs. 

placebo concludes that 49 patients who received 

oxpentifylline (pentoxifylline) and 24 of the 52 

patients who received placebo died during the initial 

hospitalization. Hepato renal syndrome was the cause 

of death in 50% of treated group and 91.7% in the 

placebo group [89]. Thus, the benefit of oxpentifylline 

(pentoxifylline) in treating acute alcoholic hepatitis 

appears to be related to a significant decrease in the 

risk of developing hepatorenal syndrome.  

 

Anti-TNF therapy 

Acute    alcoholic   hepatitis  is a potentially  

important indication for the use of the direct anti TNF 

antibody, infliximab. This monoclonal antibody binds 
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to TNF and blocks its biological effects. There are 

two initial reports which demonstrated an 

improvement in biochemistry and satisfactory profile 

when used alone [90] or in combination with steroids. 

 

Polyunsaturated Lecithin 

Lieber and Colleagues [91] demonstrated 

that a mixture of fatty substances called 

polyunsaturated lecithin (PUL) dramatically reduced 

the incidence of cirrhosis in baboons fed alcohol for 

several years. In some cases, removal of PUL from 

the diet led to the development of cirrhosis, perhaps in 

an accelerated manner. PUL presumably exerts its 

beneficial effect by promoting the degradation of 

collagen, thereby inhibiting fibrosis. PUL also may 

help stabilize membranes and encourage the synthesis 

of cell-protective prostaglandins. 

  

Antioxidants 

Free radicals as a major cause of liver injury 

can be overcome by supplemented with exogenous 

antioxidants in ALD patients. Two main trials are 

conducted using silymarin (milk thistle) as an 

antioxidant. The results confirmed that silymarin has 

potent antioxidant properties in vitro and in vivo [92]. 

Glutathione depletion has been prevented in alcohol-

fed animals by administering S-adenosyl-L-

methionine (SAM), a precursor of glutathione. 

Interestingly, SAM’s positive effect seems unrelated 

to its potential promotion of glutathione synthesis, but 

apparently derives from its ability to modify the 

mitochondrial membrane, thereby restoring normal 

transport of glutathione through that membrane. This 

effect helps to maintain normal levels of glutathione 

in the mitochondrion, where it is needed to prevent 

free radical damage in alcoholic cirrhosis. Mato and 

Colleagues reported a significant beneficial effect of 

SAMe treatment. A study of antioxidant 

supplementation in ALD patients has demonstrated 

that, it may have more protective role in alcoholic 

hepatitis than in alcoholic cirrhosis [93].  

 

N-acetylcysteine (NAC) 

N-acetylcysteine is an antioxidant substance 

and replenishes glutathione stores in hepatocytes. 

NAC treatment (1g/Kg.b.w) diminishes oxidative 

stress by increasing antioxidant enzymes and 

restoration of oxidant/antioxidant balance (reflected 

by lower levels of transaminases, ALP and GGT) 

[94]. In a randomized controlled trial of N-

acetylcysteine alone versus placebo there was no 

evidence of a significant effect [95]. In another 

randomized trial, N-acetylcysteine alone was inferior 

to corticosteroids in terms of short-term survival [96]. 

More recently, a randomized controlled trial observed 

that patients treated with combination therapy 

(corticosteroids and N-acetylcysteine) had better 1- 

month survival than patients treated with 

corticosteroids alone [97]. The rates of hepatorenal 

syndrome and of infection were lower in patients 

treated with corticosteroids and N acetylcysteine. 

However, there was no significant difference in 

survival between the two groups at 6-months, the 

primary planned end point. Therefore, corticosteroids 

and N-acetylcysteine may have synergistic effects. 

 

Melatonin 

It protects against alcoholic liver injury by 

attenuating oxidative stress, inflammatory and 

apoptotic responses. It significantly attenuates the 

increased level of serum aminotransferase, reduces 

the severe extent of hepatic cell damage, steatosis and 

the immigration of inflammatory cells.  In addition 

melatonin decreases serum and tissue TNF – α levels, 

tissue lipid peroxidation, neutrophil infiltration and 

apoptosis of hepatocytes [98]. Researchers are also 

investigating vitamins A and E as therapeutic agents 

for alcoholic liver disease. Vitamin E is reported to 

have antioxidant activity and prevents the lipids from 

oxidation. A randomized clinical study has shown that 

it improves serum hyaluronic acid, although no 

beneficial effects is observed on liver function tests in 

patients with mild to moderate alcoholic hepatitis. 

 

Vitamin C 

Liver diseases are highly related with 

reduced ascorbic acid levels in leukocytes of patients 

in ALD especially in primary biliary cirrhosis (Beattie 

& Sherlock, 1976). Ascorbic acid supplementation 

causes faster restoration of reduced glutathione 

content in the regression of alcohol induced 

hepatotoxicity in male guinea pigs [99]. 

 

Flavonoids 

Flavonoids are reported to have antioxidant 

property that protects against ALD. It ameliorates the 

alcohol induced liver injury by inhibiting NFκB 

activation. It also attenuates inflammatory pathways 

and activates antioxidant enzymes [100]. However, a 

randomized double – blind clinical trial has 

demonstrated that 3-palmitoyl-(+)-catechin at a dose 

of 1500mg daily for 3 months fails to produce 

statistically significant clinical, biochemical or 

histological benefit in patients with biopsy-proven 

alcoholic liver disease. Another randomized double – 

blind clinical trial has shown similar results, with no 

significant benefit; although both reports have 

documented significant reduction in alcohol 

consumption during therapeutic studies. 
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CONCLUSION 

Long term consumption of alcohol is the one 

of the major factor that indirectly damages the liver 

cells and alters the cellular oxidant and antioxidant 

system. Alcoholic liver disease comprises a wide 

spectrum of pathology ranging from mild fatty 

infiltration to advanced cirrhosis. The association 

between alcohol abuse and liver disease has been 

supported by most of the research work; the exact 

mechanisms of alcohol induced liver injury remain 

incompletely understood. Most of the advanced 

diagnostic techniques and new biomarkers or 

identifier proteins for detecting the alcohol abuse can 

accurately diagnose ALD.  No doubt as all these 

parameters in combinations may be useful indicator 

for identification and determination of severity of 

alcoholic liver diseases. In the stage of therapy the 

only treatment of ALD that has been proven to be of 

value in improving mortality, is the combination of 

abstinence from alcohol, life style changes, supportive 

care, and adequate nutrition. During the past 3 

decades, several pharmacologic interventions have 

been investigated in the treatment of ALD. To date, 

none are clearly effective with minimum side effects. 

Most of the final stage of recovery from ALD 

supports liver transplantation. This is not the 

affordable treatment method for people all over the 

world. There should be a need to pay attention in the 

development of new bio drugs with strong scientific 

validation approved by different clinical trials, 

nontoxic, cost effective, cheap, biocompatible and 

biodegradable to reduce the rate of mortality of 

individuals suffering from ALD.  

 

Ethical considerations   

Ethical issues like plagiarism, informed 

consent, misconduct, data fabrication and/or 

falsification, double publication and / or submission, 

redundancy, etc. have been completely observed by 

the author.  

 

REFERENCES 

1. Borini P, Guimarães RC, Borini SB (2003). Histopathologic and biochemical liver test abnormalities in chronic 

asymptomatic or oligosymptomatic alcoholics: a review. Rev Hos Clín, 58: 147 – 156. 

2. Lieber CS (1991). Metabolism of ethanol and associated hepatotoxicity, Drug Alcohol Rev, 10: 175 – 202.  

3. Lieber CS (2000). Alcohol: its metabolism and interaction with nutrients. Ann Rev Nutr, 20: 395 – 430. 

4. Neuman MG, Weiss HS, Nir HN, Marc BM, Marcellin P, Trepo C, Mazulli T, George MG, Patel A, Baig AA, 

Cohen L (2012). Markers of Inflammation and Fibrosis in Alcoholic Hepatitis and Viral Hepatitis C. Inter J 

Hepatol, doi:10.1155/2012/231210. 

5. Ishii H, Horie Y, Yamagishi Y, Ebinuma H (2010). Alcoholic Liver Disease and Its Relationship with Metabolic 

Syndrome, Japan Med Asso J, 53: 236 – 242.  

6. Mandayam S, Jamal MM, Morgan TR (2004). Epidemiology of alcoholic liver disease. Sem Liver Dis, 24:217 – 

232. 

7. Corrao G, Ferrari P, Zambon A, Torchio P (1997). Are the recent trends in liver cirrhosis mortality affected by 

the changes in alcohol consumption? Analysis of latency period in European countries. J Stud Alcohol, 58: 486 – 

494. 

8. O’shea, Darasathy, Mccullough (2010). Alcoholic liver disease. Hepatology, 51: 307 – 328.  

9. Maneesh M, Jayalekshmi H, Dutta S, Chakrabarti A, Vasudevan DM (2005). Role of oxidative stress in ethanol 

induced germ cell apoptosis. Indian J Clin Biochem, 2: 62 – 67. 

10. WHO  (1992). Laboratory manual for the examination of human semen and sperm-cervical mucus interaction. 

3rd ed. Cambridge Univ. Press, Cambridge.  

11. Kulkarni SR, Pratibha KR, Dhume CY, Rataboli P, Rodrigues E (2009). Levels of plasma testosterone, 

antioxidants and oxidative stress in alcoholic patients attending de-addiction centre. Biol Med, 1: 11 – 20.  

12. Lefkowitch JH (2005). Morphology of alcoholic liver disease. Clin Liver Dis, 9: 37 – 53. 

13. Mendez SN, Meda VP, Uribe M (2005). Alcoholic liver disease. An update. Ann Hepatol. 4: 32 – 42. 

14. Ellis E, Adler DG (2006). Alcoholic hepatitis, Hosp Phys: 55 – 60. 

15. Grant BF, Dufour MC, Harford TC (1988). Epidemiology of alcoholic liver disease. Sem Liver Dis, 8: 12 – 25. 

16. Crabb DW (1999). Pathogenesis of alcoholic liver disease: newer mechanisms of injury.  Keio J Med, 48: 184 – 

188. 

17. Lieber CS (1997). Ethanol metabolism, cirrhosis and alcoholism. Clin Chim Acta, 257: 59 – 84. 

18. Falck YY, Mc Cullough AJ (2000). Nutritional effects of alcoholism. Curr Gastroenter Rep, 2: 331 – 336. 

19. Lieber CS (2000). Hepatic, Metabolic, and Nutritional Disorders of Alcoholism: From Pathogenesis to therapy. 

Crit Rev Clin Lab Sci, 37: 551 – 584. 

20. NIAAA (National Institute on Alcohol Abuse and Alcoholism) (1993). Alcohol Alert No. 19: Alcohol and the 

Liver. PH 329. Bethesda. 



Rajamanickam Vinodhini. / International Journal Of Advances In Case Reports, 2017: 4(1): 17-29. 

26 | P a g e  
 

21. Castillo T, Koop DR, Kamimura S, Triadafilopoulo S, Tsukamoto H (1992). Role of cytochrome P-4502E1 in 

ethanol-carbon tetrachloride- and iron-dependent microsomal lipid peroxidation. Hepatology, 16: 992 – 996. 

22. Nieto N, Friedman SL, Cederbaum AI (2002). Cytochrome P450 2E1-derived reactive oxygen species mediate 

paracrine stimulation of collagen I protein synthesis by hepatic stellate cells. J Biol Chem, 277: 9853 – 9864. 

23. Parola M, Robino G (2001). Oxidative stress-related molecules and liver fibrosis. J Hepatol, 35: 297 – 306. 

24. Sastre J, Serviddio G, Pereda J et al. (2007). Mitochondrial function in liver disease. Front Biosci, 12: 1200 – 

1209. 

25. Ruiz GC, Robles DG, Kershenobich D (2002). Emerging concepts in inflammation and fibrosis. Arch Med Res, 

33: 595 – 599.  

26. Dufour MC, Stinson FS, Caces MF (1993). Trends in cirrhosis morbidity and mortality. Sem Liver Dis, 13: 109 – 

125. 

27. Jacquelyn J, Maher (1997). Exploring alcohol’s effects on liver function. Alcohol Health Res World, 21: 5 – 12. 

28. Teli MR, Day CP, Burt AD, Bennett MK, James OFW (1995). Determinants of progression to cirrhosis or 

fibrosis in pure alcoholic fatty liver. The Lancet, 346: 987 – 990. 

29. Ishak KG, Zimmerman HJ, Ray MB (1991). Alcoholic liver disease: Pathologic, pathogenetic and clinical 

aspects. Alcoholism Clin Exper Res, 15: 45 – 66.  

30. Guyot C, Lepreux S, Combe C, Doudnikoff E, Bioulac-Sage P, Balabaud C, Desmoulière A (2006). Hepatic 

fibrosis and cirrhosis: the (myo) fibroblastic cell subpopulations involved. Inter J Biochem Cell Biol, 38: 135 – 

151. 

31. Bataller R, Brenner DA (2005). Liver fibrosis. J Clin Invest, 115: 209 – 218.  

32. Cameron RG, Neuman MG (1999). Novel morphologic findings in alcoholic liver disease. Clin Biochem, 32: 

579 – 584.  

33. Ramadori G, Saile B (2004). Portal tract fibrogenesis in the liver. Lab Invest, 84: 153 – 159. 

34. Powell LW (1975). The role of alcoholism in hepatic iron storage disease. Ann New York Acad Sci, 252: 124 – 

134. 

35. Bosron WF, Ehrig T, Li TK (1993). Genetic factors in alcohol metabolism and alcoholism. Sem Liver Dis, 13: 

126 – 135. 

36. Day CP, James OF (1998). Hepatic steatosis: innocent bystander or guilty party? Hepatology, 27: 1463 – 1466. 

37. Crabb WD, Matsumoto M, Chang D, You M (2004). Overview of the role of alcohol dehydrogenase and 

aldehyde dehydrogenase and their variants in the genesis of alcohol-related pathology. Symposium on ‘Alcohol: 

nutrient and gene interactions. Proc Nutr Soc, 63: 49 – 63. 

38. Thiele GM, Worrall S, Tuma DJ et al. (2001). The chemistry and biological effects of malondialdehyde - 

acetaldehyde adducts. Alcoholism Clin Exper Res, 25(5th supplement ISBRA): 218S – 224S. 

39. Niemela O (2001). Distribution of ethanol-induced protein in vivo: relationship to tissue injury. Free Rad Biol 

Med, 31: 1533 – 1538. 

40. Klassen LW, Tuma D, Sorrell MF (1995). Immune mechanisms of alcohol-induced liver disease. Hepatology, 

22: 355 – 357. 

41. Israel Y, Orrego H, Carmichael FJ (1994). Acetate-mediated effects of ethanol. Alcoholism Clin Exper Res, 18: 

144 – 148. 

42. Samir Z (2006). Overview: How Is Alcohol Metabolized by the Body? Alcohol Res Health, 29: 245 – 254. 

43. Lieber CS (1993). Biochemical factors in alcoholic liver disease. Sem Liver Dis, 13: 136 – 153. 

44. Cao Q, Mak KM, Lieber CS (2002). Dilinoleoylphosphatidylcholine decreases LPS-induced TNFα generation in 

Kupffer cells of ethanol-fed rats: respective roles of MAPKs and NFκB. Biochem Biophy Res Comm, 294: 849 –

853. 

45. Cederbaum AI, Wu D, Mari M, Bai J (2001). CYP2E1-dependent toxicity and oxidative stress in HepG2 cells. 

Free Rad Biol Med, 31: 1539 – 1543. 

46. Bardag-Gorce F, Yuan QX, Li J, French BA, Fang C, Ingelman-Sundberg M, French SW (2000). The effect of 

ethanol-induced cytochrome p4502E1 on the inhibition of proteasome activity by alcohol. Biochem Biophy Res 

Comm, 279: 23 – 29. 

47. Ekstrom G, Ingelman SM (1989). Rat liver microsomal NADPH-supported oxidase activity and lipid 

peroxidation dependent on ethanol-cytochrome P-450 (P-450IIE1). Biochem Pharmacol, 38: 1313–1319. 

48. Albano E, Clot P, Morimoto M, Tomasi A, Ingelman-Sundberg M, French SW (1996). Role of cytochrome 

P4502E1-dependent formation of hydroxyethyl free radical in the development of liver damage in rats 

intragastrically fed with ethanol. Hepatology, 23: 155 – 163.  



Rajamanickam Vinodhini. / International Journal Of Advances In Case Reports, 2017: 4(1): 17-29. 

27 | P a g e  
 

49. Dai Y, Rashba-Step J, Cederbaum AI (1993). Stable expression of human cytochrome P4502E1 in HepG2 cells: 

characterization of catalytic activities and production of reactive oxygen intermediates. Biochem, 13: 6928 – 

6937. 

50. Handler JA, Thurman RG (1990). Redox interactions between catalase and alcohol dehydrogenase pathways of 

ethanol metabolism in the perfused rat liver. J Biol Chem, 265: 1510 – 1515. 

51. Best CA, Laposata M (2003). Fatty acid ethyl esters: toxic non-oxidative metabolites of ethanol and markers of 

ethanol intake. Fron Biosci, 8: e202 –217. 

52. Quintanilla ME, Tampier L, Sapag A, Israel Y (2005). Polymorphisms in the mitochrondrial aldehyde 

dehydrogenase gene (Aldh2) determine peak blood acetaldehyde levels and voluntary ethanol consumption in 

rats. Pharmaco Genom, 15: 1 – 5.  

53. Enomoto N, Takas S, Takad N, Takada A (1991). Alcoholic liver disease in heterozygotes of mutant and normal 

aldehyde dehydrogenase-2 genes. Hepatology, 13: 1071 – 1075. 

54. Shibuya A, Yoshida A (1988). Genotypes of alcohol-metabolizing enzymes in Japanese with alcohol liver 

diseases: a strong association of the usual Caucasian-type aldehyde dehydrogenase gene (ALDH
1
2) with the 

disease. Am J Hum Gen, 43; 744 – 748. 

55. Chao YC, Liou SR, Chung YY, Tang HS, Hsu CT, Li TK, Yin SJ (1994). Polymorphism of alcohol and 

aldehyde dehydrogenase genes and alcoholic cirrhosis in Chinese patients. Hepatology, 19: 360 – 366. 

56. Agarwal DP, Goedde HW (1992). Pharmacogenetics of alcohol dehydrogenase, in Kalow (ed): 

Pharmacogenetics of Drug Metabolism. New York.  Pergamon Press: 263 – 280. 

57. Jornvall H, Hoog JO (1995). Nomenclature of alcohol dehydrogenases. Alcohol Alcoholism, 30: 153 – 161.  

58. Yokoyama H, Baraona E, Lieber CS (1994). Molecular cloning of human class IV alcohol dehydrogenase. 

Biochem Biophy Res Comm, 203: 219 – 224. 

59. Edenberg HJ (2000). Regulation of the mammalian alcohol dehydrogenase genes. Prog Nuc Acid Res Mol Biol, 

64: 295 – 341.  

60. Yoshida A, Huang IY, Ikawa M (1984). Molecular abnormality of an inactive aldehyde dehydrogenase variant 

commonly found in Orientals. Proc Nat Acad Sci, USA, 81: 258 – 261.  

61. Agarwal DP (2001). Genetic polymorphisms of alcohol metabolizing enzymes. Pathol Biol (Paris), 49: 703 – 

709.  

62. Harada S, Agarwal DP, Nomura F, Higuchi S (2001). Metabolic and ethnic determinants of alcohol drinking 

habits and vulnerability to alcohol-related disorder. Alcoholism Clin Exper Res, 25: 71S – 75S. 

63. Thomasson HR, Edenberg HJ, Crabb DW et al. (1991). Alcohol and aldehyde dehydrogenase genotypes and 

alcoholism in Chinese men. Am J Hum Gen, 48: 677 – 681. 

64. Shen YC, Fan JH, Edenberg HJ et al. (1997). Polymorphism of ADH and ALDH genes among four ethnic 

groups in China and effects upon the risk for alcoholism. Alcoholism Clin Exper Res, 21: 1272 – 1277. 

65. Chen YC, Peng GS, Wang MF, Tsao TP, Yin SJ (2009). Polymorphism of ethanol-metabolism genes and 

alcoholism: correlation of allelic variations with the pharmacokinetic and pharmacodynamic consequences. 

Chem Biol Inter, 178: 2 – 7. 

66. Peng GS, Yin SJ (2009). Effect of the allelic variants of aldehyde dehydrogenase ALDH2*2 and alcohol 

dehydrogenase ADH1B*2 on blood acetaldehyde concentrations. Hum Genom, 3: 121 – 127. 

67. Peng GS, Chen YC, Tsao TP, Wang MF, Yin SJ (2007). Pharmacokinetic and pharmacodynamic basis for partial 

protection against alcoholism in Asians, heterozygous for the variant ALDH2*2 gene allele. Pharmaco Genom, 

17: 845 – 855. 

68. Peng GS, Yin JH, Wang MF, Lee JT, Hsu YD, Yin SJ (2002). Alcohol sensitivity in Taiwanese men with 

different alcohol and aldehyde dehydrogenase genotypes. J Form Med Asso, 101: 769 – 774. 

69. Eriksson CJ (2001). The role of acetaldehyde in the actions of alcohol (update 2000). Alcoholism: Clin Exper 

Res, 25: 15S – 32S. 

70. Tsukamoto H, Xi XP (1989). Incomplete compensation of enhanced hepatic oxygen consumption in rats with 

alcoholic centrilobular liver necrosis. Hepatology, 9: 302 – 306. 

71. Arteel GE, Raleigh JA, Bradford BU, Thurman RG (1996). Acute alcohol produces hypoxia directly in rat liver 

tissue in vivo: Role of Kupffer cells. Am J Physiol, 271: G494 – G500.  

72. Nanji AA, Khettry U, Sadrzadeh SMH, Yamanaka T (1993). Severity of liver injury in experimental alcoholic 

liver disease: Correlation with plasma endotoxin, prostaglandin E2, leukotriene B4, and thromboxane B2. Am J 

Pathol, 142: 367 – 373. 

73. McClain C, Hil D, Schmidt J, Diehl AM (1993). Cytokines and alcoholic liver disease. Sem Liver Dis. 13:170 – 

182.  



Rajamanickam Vinodhini. / International Journal Of Advances In Case Reports, 2017: 4(1): 17-29. 

28 | P a g e  
 

74. Hoek JB, Cahill A, Pastorino JG (2002). Alcohol and mitochondria: A dysfunctional relationship. 

Gastroenterology, 122: 2049 – 2063.  

75. Bradford BU, Kono H, Isayama F, Kosyk O, Wheeler MD, Akiyama TE, Bleye L, Krausz KW, Gonzalez FJ, 

Koop DR, Rusyn I (2005). Cytochrome P450 CYP2E1, but not nicotinamide adenine dinucleotide phosphate 

oxidase, is required for ethanol-induced oxidative DNA damage in rodent liver. Hepatology, 41: 336 – 344. 

76. Woutersen RA, Appelman LM, Van Garderen HA, Feron VJ (1986). Inhalation toxicity of acetaldehyde in rats. 

III. Carcinogenicity study. Toxicology, 41: 213 – 231. 

77. Egeblad M, Werb Z (2002). New functions for the matrix metalloproteinases in cancer progression. Nat Rev Can, 

2: 161 – 174. 

78. Epstein M (1997). Alcohol’s impact on kidney function. Alcohol Health Res World, 21: 84 – 92. 

79. Moyer A, Finney JW, Swearinger CE, Vergun P (2002). Brief interventions for alcohol problems: a Meta 

analytic review of controlled investigations in treatment Seeking populations. Addiction, 97: 279 – 292. 

80. Pessione F, Ramond MJ, Peters L, Pham BN, Batel,P, Rueff B, Valla DC (2003). Five-year survival predictive 

factors in patients with excessive alcohol intake and cirrhosis. Effect of alcoholic hepatitis, smoking and 

abstinence.  Liver Inter, 23: 45 – 53. 

81. Muntaner L, Altamirano JT, Augustin S, González A, Esteban R, Guardia J et al. (2010). High doses of beta-

blockers and alcohol abstinence improve long-term rebleeding and mortality in cirrhotic patients after an acute 

variceal bleeding.  Liver Inter, 30: 1123 – 1130.  

82. Tilg H, Day CP (2007) . Management strategies in alcoholic liver disease. Nat Clin Prac Gastroenter Hepatol, 4: 

24 – 34. 

83. Murray KF, Carithers RL (2005). AASLD practice guidelines: Evaluation of the patient for liver transplantation. 

Hepatology, 41: 1407 – 1432.  

84. Elenkov IJ (1996). Modulatory effects of glucocorticoids and catecholamines on human interleukin-12 and 

interleukin- 10 production. Proc Asso Am Physicians, 108: 337 – 381. 

85. Imperiale TF, McCullough AJ (1990). Do corticosteroids reduce mortality from alcoholic hepatitis? A meta-

analysis of the randomized trials. Ann Inter Med, 113: 299 – 307. 

86. Schenker S, Halff GA (1993). Nutritional therapy in alcoholic liver disease. Sem Liver Dis, 13: 196 – 209.  

87. Cabre E, Gonzalez-Huix F, Abad-Lacruz A, Esteve M, Acero D, Fernandez-Bañares F, Xiol X, Gassull MA 

(1990). Effect of total enteral nutrition on the short-term outcome of severely malnourished cirrhotics. A 

randomized controlled trial. Gastroenterology, 98: 715 – 720. 

88. Parker R, Armstrong MJ, Corbett C, Rowe IA, Houlihan DD (2013). Systematic review: pentoxifylline for the 

treatment of severe alcoholic hepatitis. Alim Pharmacol Therap, 37: 845 – 854. 

89. Akriviadis E, Botla R, Briggs W, Han S, Reynolds T, Shakil O (2000). Pentoxifylline improves short-term 

survival in severe acute alcoholic hepatitis: a double-blind, placebo controlled trial. Gastroenterology, 119: 1637 

– 48. 

90. Jalan R, Williams R, Kaser A, Davies N, Alisa A (2001). Clinical and cytokine response to anti TNF antibody 

therapy in severe alcoholic hepatitis. Hepatology, 34: 441 – 443. 

91. Lieber CS, Robins SJ, Li J, Decarli LM, Mak KM, Fasulo JM, Leo MA (1994). Phosphatidylcholine protects 

against fibrosis and cirrhosis in the baboon. Gastroenterology, 106: 152 – 159. 

92. Masini A (2000). Iron induced oxidant stress leads to irreversible mitochondrial dysfunctions. The effect of 

Silybin. J Bioener Biomem, 32: 175 – 182. 

93. Shinde A, Ganu JV (2009). Role of antioxidant supplementation in alcoholic cirrhosis induced oxidative stress. 

JARBS, 1: 46 – 51. 

94. Ozaras R, Tahan V, Aydin S, Uzun H, Kaya S, Senturk H (2003). N – acetyl cysteine attenuates alcohol induced 

oxidative stress in rats. World J Gastroentero, 9: 791 – 794. 

95. Moreno C, Langlet P, Hittelet A, Lasser L, Degre D, Evrard S et al. (2010). Enteral nutrition with or without N-

acetylcysteine in the treatment of severe acute alcoholic hepatitis: a randomized multicenter controlled trial. J 

Hepatol, 53: 1117 – 1122. 

96. Phillips M, Curtis H, Portmann B, Donaldson N, Bomford A, O’Grady J (2006). Antioxidants versus 

corticosteroids in the treatment of severe alcoholic hepatitis – a randomised clinical trial.  J Hepatol, 44: 784 – 

790. 

97. Nguyen KE, Thevenot T, Piquet MA, Benferhat S, Goria O, Chatelain D et al. (2011). Glucocorticoids plus N-

acetylcysteine in severe alcoholic hepatitis.  New England J Med, 365: 1781 – 1789. 

98. Mishra A, Paul S, Swarnakar S (2011). Down regulation of matrix metalloproteinase – 9 by melatonin during 

prevention of alcohol – induced liver injury in mice. Biochimie, 93: 854 – 866. 



Rajamanickam Vinodhini. / International Journal Of Advances In Case Reports, 2017: 4(1): 17-29. 

29 | P a g e  
 

99. Abhilash PA, Harikrishna R, Indira M (2012). Ascorbic acid supplementation causes faster restoration of 

reduced glutathione content in the regression of alcohol induced hepatotoxicity in male guinea pigs. Red Rep, 17: 

72 – 79. 

100. Bharrhan S, Koul A, Chopra K, Rishi P (2011). Catechin suppresses an array of signalling molecules and 

modulates alcohol induced endotoxin mediated liver injury in a rat model. Plos One, 6(6): e20635. 

 

  

Cite this article:  

Rajamanickam Vinodhini. Exploring Alcoholic Liver Disease from Biochemical Detection to Treatment and its 

Complications – A Review. International Journal of Advances in Case Reports. 2017;4(1):17-29.  

DOI: http://dx.doi.org/10.21276/ijacr.2017.4.1.6 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Attribution-NonCommercial-NoDerivatives 4.0 International 

 

 

http://dx.doi.org/10.21276/ijacr.2017.4.1.6
http://creativecommons.org/licenses/by-nc-nd/4.0/

