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Abstract
Alcohol abuse is a global problem due to the financial 
burden on society and the healthcare system. While 
the harmful health effects of chronic alcohol abuse 
are well established, more recent data suggest 
that acute alcohol consumption also affects human 
wellbeing. Thus, there is a need for research models 
in order to fully understand the effect of acute alcohol 
abuse on different body systems and organs. The 
present manuscript summarizes the interdisciplinary 
advantages and disadvantages of currently available 
human and non-human models of acute alcohol abuse, 
and identifies their suitability for biomedical research.

© 2009 The WJG Press and Baishideng. All rights reserved.
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INTRODUCTION
Alcohol abuse is widely spread around the globe[1-9]. 

Alcohol is the third leading cause of  preventable death 
in the United States and the third leading cause of  
healthy years lost to death and disability in developed 
nations[9]. Humans use and abuse alcohol acutely or 
chronically, when alcohol consumption is frequent and 
dependence has developed[10]. Although significant 
progress was made in the area of  alcohol research 
during the last decades, the pathogenesis of  alcohol 
use and abuse is not fully understood. Further, most 
research was focused on alcoholism, which is an 
advanced stage of  alcohol abuse, involving chronic 
alcohol consumption, alcohol dependence and severe 
health and social consequences[1-13]. Thus, research 
models are emergent in order to detail what drives 
human desire to consume alcohol, how the body 
responds to alcohol, and most important, what are 
the beneficial and harmful effects of  acute alcohol 
consumption on the human body.

ACUTE ALCOHOL ABUSE (AAA): HOW 
BIG THE PROBLEM REALLY IS?
In the USA, a “drink” is defined as an equivalent of  14 g  
alcohol, which equals roughly 1 shot [1.25 oz of  40% 
(80-proof) liquor], 1 (12 oz) beer (4.2 mL/L, Ethanol ), 
or 1 (4 oz) glass of  wine (12 mL/L, Ethanol)[14]. In other 
countries, the alcohol content of  a serving is measured 
in “units”. One unit (about 25 mL of  a 40% 80-proof  
liquor) contains 7.9 g of  pure ethanol[8,15]. However, in 
many countries the “standard drink” is used to quantify 
alcohol intake. More importantly, the standard drink 
varies significantly from country to country, from 10 mL 
(7.9 g) of  alcohol in the UK to as high as 25 mL (19.75 
g) in Japan[16]. Current use includes at least one drink in 
the past 30 d; binge drinking is defined as five or more 
drinks on the same occasion within 2 h at least once in 
the past 30 d; and heavy use is defined as five or more 
drinks on the same occasion on at least 5 different days 
in the past 30 d[11-13]. The 0.08% blood alcohol level 
(BAL) is the legal limit for most states in the US and it 
is achieved with consumption of  five or more drinks 
for an adult male and four or more drinks for an adult 
female[11-13].

Traditionally medical research focuses on the 
mechanisms of  chronic alcohol abuse; this is due to the 
significant financial burden that society encountered 
primarily from chronic alcohol abusers[1-13]. However, 
more recently acute alcohol abuse has emerged as a 
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social problem[17]. The National Survey on Drug Use 
and Health (NSDUH) estimated that in the USA about 
4.4 million persons had used alcohol for the first time in 
2004, which lead to about 12 000 “new recruits” per day; 
this was significantly greater than in 2002 (3.9 million) 
and 2003 (4.1 million). Most (86.9%) of  the 4.4 million 
recent alcohol initiates were younger than 21 years of  
age at the time of  encounter. More than one fifth (22.%) 
of  people age 12 or older participated in binge drinking 
at least once in the 30 d prior to the survey in 2004[12]. 
Acute alcohol intake in the form of  binge drinking in 
2004 was highest for the 18- to 25-year-old age group 
compared with other age groups, with the peak rate 
occurring at age 21[1,5-7,11-13]. The statistics also show that 
illness and death among young adults primarily result 
from lifestyle choices and behaviors, including excessive 
alcohol use[18,19].

AAA: BIOMEDICAL IMPACT
The known biological effects of  AAA include those 
of  the central nervous system (CNS) and non-CNS 
origin. Alcohol use is characterized by symptoms 
of  CNS intoxication, impaired brain activity, poor 
motor coordination, and behavioral changes[20,21]. 
AAA leads to impaired CNS activity due to alcohol’s 
effect on synthesis[22], release[23] and signaling[23,24] of  
neurotransmitters, including serotonin[25,26], glutamate[27], 
GABA[28], endocannabinoids[29,30] and their receptors. 
AAA causes damage and functional impairment of  the 
gastrointestinal (GI) tract, including luminal GI[31-38], 
liver[39-55], and pancreas[56-62]; it also affects the protein, 
carbohydrate, and fat metabolism[58,63-66]. AAA leads to 
insufficient immune system responses to infections; 
such deficiency was observed both in organ-specific[67-69] 
and systemic infections[70-72]. Acute alcohol intoxication 
impairs the ability of  the host to counteract hemorrhagic 
shock[73],  augments corticosteroid release [74] and 
delays wound healing[75-78], thus contributing to higher 
morbidity and mortality[79] and prolonged recovery from 
trauma[80]. The pathogenesis of  AAA effects on human 
health is not fully understood.

MODELS OF AAA
Research of  acute alcohol consumption/abuse is entirely 

based on models, due to their advantage of  controlled 
settings. Currently there are in vitro and in vivo models 
of  AAA; their characteristics are defined in Table 1. In 
contrast to chronic alcohol abuse, the research of  AAA 
has not benefited from population studies due to recall 
bias[81-84].

One important feature of  AAA models is the 
definition of  biologically meaningful levels of  alcohol, 
either in vitro or in vivo, and their relationship to blood 
alcohol levels (BAL) in humans. This is an important 
requirement of  the research models of  AAA, because 
BAL can be detected as soon as minimal amounts of  
alcohol are ingested[85], however measurable affects of  
alcohol on physiology and/or behavior is established 
at 0.08% or above this level, with individual variations 
depending on the species, metabolic particularities, age, 
gender and genetic background[86-97]. It is also important 
to identify that AAA models differ by their route of  
alcohol delivery to achieve alcohol intoxication, some of  
them being physiological, such as oral administration, 
while others being non-physiological, when ethanol is 
administered by parenteral routes. Nevertheless, current 
research shows that the BAL levels, rather than the 
route of  alcohol administration play a major role in the 
establishment of  the biological effects of  alcohol[97].

Thus, optimal AAA models should fulfill several 
criteria: (1) Define the length of  alcohol exposure. 
In vitro the length of  acute alcohol treatment is variable 
in diverse published experimental settings and range 
from seconds to hours; it is currently accepted that 
treatment with alcohol for up to 24 h is considered 
as an acute setting[98-106]. In vivo the consumption of  
alcohol in one setting implies that the entire dose 
of  alcohol is consumed at once, while a ‘binge’ is 
defined by NIAAA as an excessive pattern of  alcohol 
drinking that produces BAL greater than 0.08% within 
a 2-h period and may, or may not, be associated with 
dependence[11,12,17,18]. Thus any model using consumption 
of  biologically active amounts of  alcohol within 2 h is 
considered an acceptable model of  AAA[81,107-121]. (2) 
Establish an exposure to an accurate concentration 
of  ethanol. For in vitro studies the 10-100 mmol/L 
ethanol range is considered physiological, with 25 
mmol/L ethanol being close to 0.08% BAL achieved 
in vivo after 4-5 drink equivalents[7,11,12,98-106]. For the  
in vivo studies an 0.08% BAL or above this level yields 

AAA model Advantages Disadvantages Area of research
In vitro Low cost

Technically easy to perform 
Large number of experimental groups 
Pure cell populations
Single cell type or multi-cell type co-culture
Strictly controlled settings yielding reproducible results

Limited alcohol metabolism
Limited complexity at cellular and tis-
sue levels
Limited areas of research, not suitable 
for behavioral and social studies.

Behavioral and biomedical 

In vivo Availability of physiological routs of alcohol administration
Complex interactions of all bodily organs and systems, including 
complex metabolism
Controlled settings, caloric and composition controls
Indications to individual and population variability

Ethical concerns
High cost
Limited information about the effect 
on one separate cell population.

All areas of research 
including biomedical, 
behavioral and social.

Table 1  The characteristics of in vitro  and in vivo  models of AAA
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signs of  intoxication and it is employed in the majority 
of  biomedical studies[107-121]. (3) Recruit individuals 
who are currently not and never have been alcohol 
abusers for in vivo studies and employ alcohol-naïve 
primary cells or cell lines for in vitro studies. Alcohol use 
habits of  the study participants are usually determined 
by questionnaires[122]. Among most frequently used 
questionnaires are those that incorporate the AUDIT 
and CAGE tests[123-125]; the study parameters are usually 
permissive for males who had alcohol use of  fewer than 
nine drinks/week, females < 6 drinks/week.

IN VITRO AAA MODEL
The in vitro alcohol treatment model is based on 
supplementation of  culture media with pure alcohol, 
usually 200-proof  ethanol. Currently supplementation 
of  cel l  cul ture with a wide var iety of  a lcohol 
concentrations, ranging from 1 to 500 mmol/L, is 
reported in the bio-medical literature. One of  the 
major concerns with the in vitro alcohol treatment using 
concentrations above 100 mmol/L is the direct cytotoxic 
effect of  alcohol on cells[40,100]. At lower concentrations 
(< 100 mmol/L), alcohol changes the redox status of  
the cells and alters intercellular junctions[33,126], increases 
the membrane fluidity of  cells[127-129] and affects the 
composition of  lipid rafts[106,130,131], all of  which may 
contribute to alcohol-mediated increase in transcellular 
and paracellular permeability[132,133] and thus affect cell 
function[106,130-134]. Alcohol also affects the expression of  
adhesion molecules[135], which may be a concern when 
using adherent cell types due to possible cell detachment. 
Additional concerns arise from the possibility of  
modified ex vivo function of  some primary cells, 
including hepatocytes, stellate cells and their precursors, 
due to limited ex vivo environment compared to in vivo 
conditions[136-138].

From a technical point, the acute alcohol exposure 
of  cells in vitro may be hampered by alcohol evaporation. 
To avoid the fluctuation of  alcohol concentration 
due to evaporation, investigators used settings where 
ethanol was added into the culture media and the cell 
culture plates were maintained for the entire duration of  
stimulation in a microclimate chamber at 37℃ with gas 
mixture and an alcohol atmosphere[139]. For example, if  
the desired alcohol concentration in the cell culture is 
25 mmol/L, a Petri dish with 2 × the alcohol amount 
(50 mmol/L) was placed on the bottom of  the chamber 
to ensure the saturation of  the gas in the chamber); such 
conditions maintain the initial alcohol concentration 
± 15% over a 24 h period[139]. However, depending 
on the scientific question of  the study, the declining 
alcohol levels in vitro may be desired to mimic the 
alcohol elimination in vivo; in these situations the in vitro 
experiments are disadvantaged by the absence/limitation 
of  alcohol metabolism[76,134].

The in vitro AAA model offers the possibility of  
primary in vitro exposure of  alcohol-naive cells to alcohol 
alone or its combinations with diverse pharmacological 
or naturally-derived substances[24,28,31,35,36,42,55,68,71,72,96,103], 

but also the investigation of  the effects of  in vivo 
exposure to alcohol followed by ex vivo exposure to 
other stimulants[110,113,115] or vice versa. One other main 
characteristic of  the in vitro AAA model is its simplicity, 
often considered as an advantage or disadvantage 
depending on the research goal. Most of  the in vitro 
research involves culture of  a single cell type[134,139-142] or 
co-culture of  several cell types[143]; while such an approach 
brings forward the differential effect of  alcohol on pure 
cell populations, and/or their intercellular interaction; 
it lacks the systemic alcohol metabolism and inter-
cellular interactions. More recently significant efforts 
were invested in establishment of  more complex in vitro 
systems, such as culture of  cells in three dimensional 
systems[100], organ slices[144] or organ explants[145]; while 
such systems are informative in the setting of  chronic 
alcohol exposure to date there is no report of  their use 
as an AAA model.

IN VIVO AAA MODELS
The in vivo models of  AAA are more informative 
compared to the in vitr o  model due to complex 
phys io logica l  impact  of  a lcohol  on a l l  bodi ly 
organs and systems, but also due to the availability 
of  systemic alcohol metabolism. Currently there 
are human and non-human models of  AAA, and 
the later include use of  invertebrates [146-147] and 
ver tebrates [21,25,37,44,46,47,53,65,72,86,93,94,98,104,110,111].  The 
invertebrate models (Drosophila melanogaster[146,147], 
Caenorhabditis elegans[105]) and those using lower 
vertebrates (Zebra fish Danio rerio)[98] are invaluable 
for research of  the effect of  alcohol on behavior, 
development and maintenance of  memory, and on basic 
signaling mechanisms. These models offer the advantage 
of  a well-defined genetic background, high-turnover 
rate of  experiments due to short life cycle and relatively 
low-cost; in light of  these advantages they constitute an 
excellent resource for research of  signaling pathways and 
are highly desirable for their drug-screening capacity. On 
the downside, significant differences in the structure and 
function of  organs and systems compared to humans 
limit the informative value of  invertebrate and lower 
vertebrate models of  AAA.

The vertebrate models are preferred to those 
using invertebrates due to closer resemblance of  their 
bodily structure, function, and metabolism to that of  
humans. However, because of  intrinsic differences 
between humans and other vertebrates, no single non-
human model is perfect since none of  the models can 
represent all features of  the complex human trait, such 
as motivation for social occasional or binge alcohol 
consumption, development of  alcohol dependence 
and establishment of  the impact on health. Further, 
the controlled setting of  research models may not 
be completely satisfactory for psychology and social 
research, since they may not fully reproduce the social 
component, the motivation and the spontaneity of  
alcohol abuse. However, research models are invaluable 
for the understanding of  the effects of  alcohol and its 
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mechanisms of  action on hardwired bodily systems, 
including the brain and all other organs and systems.

HUMAN MODELS OF AAA
Human alcohol intake in the experimental setting is 
the best available model of  AAA, because it offers 
the advantage of  the physiological route of  alcohol 
consumption, the possibility to investigate human 
pathobiology and the availability of  relatively large 
amounts of  physiological bodily fluids for research. The 
disadvantages of  human models of  AAA include ethical 
concerns related to potential harmful health effects due 
to excessive or repeated intoxication, and the theoretical 
possibility of  development of  dependence or tolerance 
even after a one-time drinking session. Published 
models of  human AAA are based on consumption of  
alcoholic beverages containing either distilled ethanol 
or wine; these models are physiological, as they involve 
alcohol drinking, and achieve a biologically meaningful 
BAL[87,92,107,110-113,115]. The majority of  the reported in vivo 
models of  human AAA strictly control for the amount 
of  alcohol based on the constant volume of  alcohol 
per kg body weight, includes placebo-treated age and 
gender matched controls. However, most of  these 
studies design the consumption of  the alcohol beverage 
during a 2 h period of  time[92,107,110-113], which based on 
recent NIAAA and NSDUH classification qualifies as 
binge drinking[11-13,17]. Thus the major disadvantage of  
the human models of  AAA is that they (1) do not clearly 
distinguish between one-time and the binge alcohol 
consumption pattern, and, (2) for ethical reasons, do not 
allow longer binge sessions which are often observed 
in real-life and account for the majority of  the heavy 
alcohol intake in young adults[5,7,11-13,17-19].

To fulfill the requirement for an AAA model, the 
human studies usually include nonalcoholic individuals, 
who did not drink any alcohol at least 24 h prior to 
the study. Depending on the study design, some AAA 
human models require that the study participants did 
not take any medication, while others accept individuals 
taking moderate doses of  anti-hypertensive medication 
and oral contraceptives[107,110]. The study participants are 
usually required to abstain from food for at least 6 h 
before alcohol consumption and are allowed free access 
to water and a light meal before or shortly after the 
study[107]. The human model of  AAA is currently used 
for research in physiology[86,92,111,122], hematology[107,128] 
and immunology[110,113,115].

CONSUMPTION OF DISTILLED ETHANOL 
MODEL
In this model the study individuals drink distilled 
alcohol (usually 80-proof  vodka) in amounts of  about 
0.5-0.6 g/kg body weight, which is an equivalent of  
about 2 mL vodka/kg body weight in a standardized 
total volume of  liquid (300-450 mL of  water or orange 
juice)[92,107,110-113].

CONSUMPTION OF NON-DISTILLED 
ETHANOL MODEL
In this model the study individuals drink wine to an 
equivalent of  a pre-determined amount of  ethanol/kg 
BW (for example, Fehr et al[107] reported use of  4.36 mL 
of  red wine/kg of  body weight as an equivalent of  0.5 
g ethanol/kg BW to lead to a peak BAL of  about 15 
mmol/L in the first 2 h), while the control individuals 
are exposed to the same volume of  fluid by mouth 
(usually water) per individual in a randomized way. 
The major disadvantage of  this model is the use of  
controlled volumes of  liquids that are not matched by 
calorie intake or by composition, which is technically 
challenging to achieve due to restricted availability of  
equivalent alcohol-free compounds. To bypass the bias 
concern some studies employ a cross-over approach, 
where each subject serves as its own control and repeats 
the study at least 2 wk after the first experiment with 
either alcohol or placebo consumption according to the 
cross-over design[107].

NON-HUMAN AAA MODELS
Among non-human vertebrates commonly involved 
in alcohol research are primates [90,91,148], pigs [104,120], 
dogs[114,121], mice[70,72,74,86,89,96,109,118,119,141], rats[88,94,108,149,150] 
and rabbits[132]. The rodent AAA models (mice and 
rats) are used most frequently due to their relatively 
well-defined genetic background and the availability of  
diverse genetic traits, including those coding for high 
or low alcohol consumption[88,89,96,109]. Most non-human 
AAA models currently in use[93,95] examine relative oral 
self-administration from a bottle containing alcohol 
versus one[86,94,108] or multiple bottles[119] containing 
water (preference drinking) or administration of  alcohol 
against the will, either by physiological (by mouth using 
gavage)[54,71,72] or by non-physiological (parenteral)[67,68] 
routes. Voluntary consumption of  alcohol may be an 
optimal animal model of  AAA, due to physiological 
route and pattern of  alcohol consumption. However, 
in the self-administration models it is not clear when 
or if  the animals drink to pharmacologically significant 
levels because the drinking is episodic and often 
occurs over a 24-h period. Nevertheless, these models 
are invaluable for research of  neurobiology of  acute 
intoxication with alcohol and for establishment of  
mechanisms of  addiction. The AAA models using 
administration of  alcohol against-the-will bypass all 
the above-mentioned inconveniences of  AAA models 
using voluntary consumption. Alcohol administered 
either by physiological (by mouth using gavage) or by 
non-physiological (parenteral) routes yields comparable 
physiological effects on the central nervous system and 
on organs/systems that are not affected directly by the 
route of  alcohol administration, such as muscle and 
brain[97]. However, administration of  alcohol per os 
is more physiological compared to administration via 
parenteral routes, yields meaningful levels of  BAL and 
shows signs of  acute alcohol intoxication[54,71,72,132,149]. 
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Among disadvantages of  administration of  alcohol 
per os are technical challenges, time consumption 
and high cost of  the procedures. In contrast, alcohol 
administration by parenteral routes is relatively easy to 
perform technically and offers controlled settings (time, 
amount); on the downside, they may be less suitable for 
research of  the effects of  alcohol on organs/systems 
that are affected directly by the routes of  alcohol 
administration. In this context, administration of  
alcohol by intraperitoneal route may be less suitable for 
research using peritoneal macrophages, or even liver 
and intestines, compared to other administration routs, 
such as intravenous or enteral. Further, some parenteral 
methods of  alcohol administration are preferred over 
others, owing to differences in the level of  technical 
difficulty of  the procedure and the effect of  alcohol on 
different cell types. For example, alcohol administration 
by intravenous route is known to affect the erythrocytes 
when present in high concentrations[128]. Thus alcohol 
administration by intravenous route is currently 

limited to creating an acute alcohol exposure during 
treatment of  alcohol withdrawal symptoms[151], while 
administration by intraperitoneal injections is widely 
preferred in research settings.

S im i l a r  t o  human  AAA mode l s ,  t h e  non -
human i n  v i v o  mode ls  employ  e i ther  d i s t i l l ed 
alcohol[53,67-72,74,89,90,96,109,116,119,121,132,135,141,152] or alcohol-
containing beverages, such as wine[152,153] and beer[46]; the 
control groups are usually treated with alcohol-free caloric 
and composition equivalents. The vertebrate AAA models 
are widely used in research of  biomedical effects of  AAA, 
including brain[23-30,116], gastrointestinal [38-44,46-48,64-66,154], 
vascular[73,153], muscle[97] and immune[68-72,74] systems.

THE PARTICULARITIES OF AAA 
MODELS FOR RESEARCH IN 
GASTROENTEROLOGY
In contrast to the abundance of  the literature about the 

GI segment Effect of acute alcohol exposure

Oral cavity Unknown
Esophagus Low concentrations of alcohol (up to 5%) cause alterations in ion transports and affect the barrier function

Concentrations of alcohol of 10% and above cause injury of mucosa
Co-carcinogenic potency
Motor dysfunction: decrease in lower esophageal sphincter pressure and amplitude

Stomach Motor dysfunction: Inhibition of gastric emptying
Mucosal damage, impaired barrier function, increased epithelial permeability
Pro-inflammatory reaction: decreased gastric blood flow, vascular damage, polymorphonuclear neutrophils (PMN) dependent- and 
independent-mucosal damage
Aggravation of H pylori infection

Intestine Disruption of barrier function
Epithelial apoptosis
Enhanced bioavailability of some alcohol-soluble drugs and impaired absorption of key nutrients
Increased paracellular intestinal permeability to toxins

Liver Hepatocytes: 
   Amplification of Fas-mediated hepatocyte death
   Generation of oxidative stress
   Hepatic mitochondrial dysfunction
   Increased free iron levels
   Imbalanced fatty acid metabolism
   Inhibition of IFN-α-induced antiviral response towards hepatotropic viruses including hepatitis C virus favors hepatitis C virus repli
   con expression
   Induced histone H3 acetylation leading to increased gene expression in the liver 
   Limited hepatic protein synthesis
   Arrest of liver regeneration early after partial hepatectomy and suppression of hepatic stimulator substance (HSS) activity by induc
   tion of liver cell cycle arrest
Kupffer cells:
   Suppressed LPS-mediated priming for enhanced CC-chemokine release in vitro; up-regulated expression of CC-chemokine mRNA; 
   primed the KC for enhanced RANTES release 
   Desensitized HIV-1 gp120-induced CC-chemokine production 
   Downregulates HIV-1 glycoprotein 120-induced KC and RANTES production 
   Regulates production of reactive oxygen species 
   Modulate the tolerance to LPS
Stellate cells: 
   Imbalanced redox potential owed to increased generation of reactive oxygen species upon GSH depletion 

Pancreas Stimulates islet blood flow, amplifies insulin secretion, induces hypoglycemia
Lower baseline amylase output of acinar pancreatic cells, with the difference being significantly exacerbated by cerulein stimulation
Interference with release of oxidized proteins in acinar cells 
Predisposes the pancreas to postprandial cholinergic stimulation that triggers cellular events leading to pancreatic inflammation
Impaired apical exocytosis and redirected exocytosis to less efficient basolateral plasma membrane sites
Augments elevated-[Ca2+]-induced trypsin activation in pancreatic acinar zymogen granules, leading to premature activation of trypsin 
and tissue damage.

Table 2  The effect of acute alcohol abuse on GI system
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effects of  chronic alcohol abuse on the gastrointestinal 
system, research of  the effects of  acute alcohol abuse 
on the gastrointestinal (GI) tract is limited to certain cell 
types, as outlined in Table 2.

Currently the state of  scientific knowledge suggests 
a tight interplay between organs and systems. The GI 
system is dependent on blood circulation and systemic 
availability of  metabolites, is closely governed by both 
the central and the autonomous nervous system[155,156] 
and contains a hallmark of  resident and recruited 
immune cells[157,158]. Thus, it is conceivable that the 
direct effects of  alcohol on either of  these systems will 
indirectly affect the function of  the gastrointestinal 
system; this area is currently largely unexplored.

From a technical point, the GI research may 
take advantage of  both in vitr o and in vivo AAA 
models; however some in vivo models, such as those 
using parenteral administration of  alcohol by the 
intraperitoneal route, may be less suitable due to the non-
physiological direct contact between high concentrations 
of  alcohol and GI tissues.

Alcohol use/abuse is associated with acute life-
threatening conditions, including acute alcoholic 
hepatitis[45] or acute pancreatitis[159]. The majority of  
these patients report acute alcohol abuse, which is often 
overlapping with withdrawal from or even discontinued 
chronic alcohol abuse, or it follows an episode of  binge 
drinking[45,159]. As such, it is difficult to associate these 
diseases with the single-occasion AAA, yet they do not 
fit into the classic chronic alcohol abuse picture. This 
category of  alcohol abuse, defined as “acute-on-chronic”,  
is in need of  modeling for GI research.

In prospective, we currently lack in-depth knowledge 
in regards to the effects of  acute alcohol abuse on 
different segments of  the luminal GI tract, on liver 
functions, and on pancreas, including its endocrine and 
exocrine functions. Further, we do not know if  acute 
alcohol consumption affects the GI stem cells and/or is 
involved in development of  GI-derived tumors.

REFERENCES
1	 Caetano R, Vaeth PA, Ramisetty-Mikler S, Rodriguez LA. 

The Hispanic americans baseline alcohol survey: alcoholic 
beverage preference across Hispanic national groups. 
Alcohol Clin Exp Res 2009; 33: 150-159

2	 Davydov MI, Zaridze D G, Lazarev AF, Maksimovich 
DM, Igitov VI, Boroda AM, Khvastiuk MG. [Analysis of 
mortality in Russian population] Vestn Ross Akad Med Nauk 
2007; (7): 17-27

3	 Goldfinger TM. Beyond the French paradox: the impact of 
moderate beverage alcohol and wine consumption in the 
prevention of cardiovascular disease. Cardiol Clin 2003; 21: 
449-457

4	 Kröber HL. Psychiatric criteria of legal responsibility after 
the consumption of alcohol: the German situation. Eur 
Addict Res 1998; 4: 107-112

5	 Hao W, Su Z, Liu B, Zhang K, Yang H, Chen S, Biao M, Cui 
C. Drinking and drinking patterns and health status in the 
general population of five areas of China. Alcohol Alcohol 
2004; 39: 43-52

6	 Cochrane J, Chen H, Conigrave KM, Hao W. Alcohol use in 
China. Alcohol Alcohol 2003; 38: 537-542

7	 Kypri K, Paschall MJ, Langley J, Baxter J, Cashell-Smith 
M, Bourdeau B. Drinking and alcohol-related harm among 
New Zealand university students: findings from a national 
Web-based survey. Alcohol Clin Exp Res 2009; 33: 307-314

8	 National Health and Medical Research Council of 
Australia. Available from: URL: http://www.nhmrc.gov.
au/publications/synopses/ds9syn.htm

9	 National Institutes of Health, National Institute on 
Alcohol Abuse and Alcoholism. Resource Guide-April 
2005. Available from: URL: http://www.niaaa.nih.gov

10	 Chick J, Erickson CK. Conference summary: Consensus 
Conference on Alcohol Dependence and the Role of 
Pharmacotherapy in its Treatment. Alcohol Clin Exp Res 
1996; 20: 391-402

11	 Results from the 2001 National Survey on Drug Use and 
Health: National Findings. Available from: URL: http://
www.oas.samhsa.gov

12	 Results from the 2004 National Survey on Drug Use and 
Health: National Findings. Available from: URL: http://
www.oas.samhsa.gov/

13	 National Institutes of Health, National Institute on 
Alcohol Abuse and Alcoholism. Alcohol Alert. No. 37. 
July 1997. Available from URL: http://pubs.niaaa.nih.gov/
publications/aa37.htm 

14	 National Institutes of Health, National Institute on 
Alcohol Abuse and Alcoholism. Available from: URL: 
http://pubs.niaaa.nih.gov/publications/Practitioner/
PocketGuide/pocket_guide2.htm

15	 UK Department of Health, alcohol publications. Available 
from: URL: http://www.dh.gov.uk/en/Publichealth/
Healthimprovement/Alcoholmisuse/DH_4001740

16	 Wikipedia. Available from: URL: http://en.wikipedia.org/
wiki/Standard_drink

17	 Naimi TS, Brewer RD, Mokdad A, Denny C, Serdula MK, 
Marks JS. Binge drinking among US adults. JAMA 2003; 289: 
70-75

18	 Wechsler H, Lee JE, Kuo M, Lee H. College binge drinking 
in the 1990s: a continuing problem. Results of the Harvard 
School of Public Health 1999 College Alcohol Study. J Am 
Coll Health 2000; 48: 199-210

19	 Schulenberg J , Maggs JL, Steinman KJ, Zucker RA. 
Development matters: Taking the long view on substance 
abuse etiology and intervention during adolescence. In: 
Monti PM, Colby SM, O’Leary TA, eds. Adolescents, 
alcohol, and substance abuse: Reaching teens through brief 
interventions. New York: Guilford Press, 2001: 19–57

20	 Gohlke JM, Griffith WC, Faustman EM. Computational 
models of ethanol-induced neurodevelopmental toxicity 
across species: Implications for risk assessment. Birth Defects 
Res B Dev Reprod Toxicol 2008; 83: 1-11

21	 Shapira Y, Lam AM, Paez A, Artru AA, Laohaprasit V, 
Donato T. The influence of acute and chronic alcohol 
treatment on brain edema, cerebral infarct volume and 
neurological outcome following experimental head trauma 
in rats. J Neurosurg Anesthesiol 1997; 9: 118-127

22	 Pietrzykowski AZ , Friesen RM, Martin GE, Puig SI, 
Nowak CL, Wynne PM, Siegelmann HT, Treistman SN. 
Posttranscriptional regulation of BK channel splice variant 
stability by miR-9 underlies neuroadaptation to alcohol. 
Neuron 2008; 59: 274-287

23	 Roberto M, Treistman SN, Pietrzykowski AZ, Weiner J, 
Galindo R, Mameli M, Valenzuela F, Zhu PJ, Lovinger 
D, Zhang TA, Hendricson AH, Morrisett R, Siggins GR. 
Actions of acute and chronic ethanol on presynaptic 
terminals. Alcohol Clin Exp Res 2006; 30: 222-232

24	 Wilkie MB, Besheer J, Kelley SP, Kumar S, O'Buckley TK, 
Morrow AL, Hodge CW. Acute ethanol administration 
rapidly increases phosphorylation of conventional protein 
kinase C in specific mammalian brain regions in vivo. 
Alcohol Clin Exp Res 2007; 31: 1259-1267

25	 LeMarquand D, Pihl RO, Benkelfat C. Serotonin and 
alcohol intake, abuse, and dependence: clinical evidence. 

    Dolganiuc A et al . Models of acute alcohol abuse                                                                                         1173



www.wjgnet.com

Biol Psychiatry 1994; 36: 326-337
26	 McBride WJ, Murphy JM, Gatto GJ, Levy AD, Yoshimoto 

K, Lumeng L, Li TK. CNS mechanisms of alcohol self-
administration. Alcohol Alcohol Suppl 1993; 2: 463-467

27	 Prosser RA , Mangrum CA, Glass JD. Acute ethanol 
modulates glutamatergic and serotonergic phase shifts of 
the mouse circadian clock in vitro. Neuroscience 2008; 152: 
837-848

28	 Wallner M, Hanchar HJ, Olsen RW. Low-dose alcohol 
actions on alpha4beta3delta GABAA receptors are reversed 
by the behavioral alcohol antagonist Ro15-4513. Proc Natl 
Acad Sci USA 2006; 103: 8540-8545

29	 Perra S, Pillolla G, Luchicchi A, Pistis M. Alcohol inhibits 
spontaneous activity of basolateral amygdala projection 
neurons in the rat: involvement of the endocannabinoid 
system. Alcohol Clin Exp Res 2008; 32: 443-449

30	 Basavarajappa BS, Ninan I, Arancio O. Acute ethanol 
suppresses glutamatergic neurotransmission through 
endocannabinoids in hippocampal neurons. J Neurochem 
2008; 107: 1001-1013

31	 Asai K, Buurman WA, Reutelingsperger CP, Schutte B, 
Kaminishi M. Modular effects of estradiol on ethanol-
induced apoptosis in human intestinal epithelial cells. Scand 
J Gastroenterol 2005; 40: 326-335

32	 Asai K, Buurman WA, Reutelingsperger CP, Schutte 
B, Kaminishi M. Low concentrations of ethanol induce 
apoptosis in human intestinal cells. Scand J Gastroenterol 
2003; 38: 1154-1161

33	 Banan A, Fields JZ, Decker H, Zhang Y, Keshavarzian A. 
Nitric oxide and its metabolites mediate ethanol-induced 
microtubule disruption and intestinal barrier dysfunction. J 
Pharmacol Exp Ther 2000; 294: 997-1008

34	 Fisher SJ, Lee IJ, Swaan PW, Eddington ND. Evaluation of 
the effect of ethanol's toxic metabolite acetaldehyde on the 
gastrointestinal oligopeptide transporter, PEPT1: in vitro 
and in vivo studies. Alcohol Clin Exp Res 2008; 32: 162-170

35	 Kokoska ER, Smith GS, Deshpande Y, Rieckenberg CL, 
Miller TA. Adaptive cytoprotection induced by ethanol in 
human intestinal cells: role of prostaglandins and calcium 
homeostasis. Ann Surg 1998; 228: 123-130

36	 Landrier JF, Malezet-Desmoulins C, Reboul E, Marie 
Lorec A, Josephe Amiot M, Borel P. Comparison of 
different vehicles to study the effect of tocopherols on gene 
expression in intestinal cells. Free Radic Res 2008; 42: 523-530

37	 Li X, Rana SN, Schwacha MG, Chaudry IH, Choudhry MA. 
A novel role for IL-18 in corticosterone-mediated intestinal 
damage in a two-hit rodent model of alcohol intoxication 
and injury. J Leukoc Biol 2006; 80: 367-375

38	 Ma TY, Nguyen D, Bui V, Nguyen H, Hoa N. Ethanol 
modulation of intestinal epithelial tight junction barrier. Am 
J Physiol 1999; 276: G965-G974

39	 Bailey SM, Cunningham CC. Acute and chronic ethanol 
increases reactive oxygen species generation and decreases 
viability in fresh, isolated rat hepatocytes. Hepatology 1998; 
28: 1318-1326

40	 Baker RC, Kramer RE. Cytotoxicity of short-chain alcohols. 
Annu Rev Pharmacol Toxicol 1999; 39: 127-150

41	 Bautista AP. Acute alcohol intoxication and endotoxemia 
desensitize HIV-1 gp120-induced CC-chemokine production 
by Kupffer cells. Life Sci 2001; 68: 1939-1949

42	 Bautista AP. Acute ethanol binge followed by withdrawal 
regulates production of reactive oxygen species and 
cytokine-induced neutrophil chemoattractant and liver 
injury during reperfusion after hepatic ischemia. Antioxid 
Redox Signal 2002; 4: 721-731

43	 Bautista AP , Wang E. Acute ethanol administration 
downregulates human immunodeficiency virus-1 glycoprotein 
120-induced KC and RANTES production by murine Kupffer 
cells and splenocytes. Life Sci 2002; 71: 371-382

44	 Bukara M, Bautista AP. Acute alcohol intoxication and 
gadolinium chloride attenuate endotoxin-induced release of 
CC chemokines in the rat. Alcohol 2000; 20: 193-203

45	 Ceccanti M, Attili A, Balducci G, Attilia F, Giacomelli S, 
Rotondo C, Sasso GF, Xirouchakis E, Attilia ML. Acute 
alcoholic hepatitis. J Clin Gastroenterol 2006; 40: 833-841

46	 Degrace P, Moindrot B, Mohamed I, Gresti J, Clouet P. 
Moderate consumption of beer reduces liver triglycerides 
and aortic cholesterol deposit in LDLr-/- apoB100/100 
mice. Atherosclerosis 2006; 189: 328-335

47	 Enomoto N, Ikejima K, Bradford B, Rivera C, Kono H, 
Brenner DA, Thurman RG. Alcohol causes both tolerance 
and sensitization of rat Kupffer cells via mechanisms 
dependent on endotoxin. Gastroenterology 1998; 115: 443-451

48	 Karinch AM, Martin JH, Vary TC. Acute and chronic 
ethanol consumption differentially impact pathways 
limiting hepatic protein synthesis. Am J Physiol Endocrinol 
Metab 2008; 295: E3-E9

49	 Kondili VG, Tzirogiannis KN, Androutsos CD, Papadimas 
GK, Demonakou MD, Hereti RI, Manta GA, Kourentzi 
KT , Tr iantaphyl lou MI , Panoutsopoulos GI . The 
hepatoprotective effect of hepatic stimulator substance (HSS) 
against liver regeneration arrest induced by acute ethanol 
intoxication. Dig Dis Sci 2005; 50: 297-307

50	 Nishitani Y , Okazaki S , Imabayashi K, Katada R, 
Matsumoto H. Ethanol-induced JNK activation suppressed 
via active Akt in hepatocytes. Nihon Arukoru Yakubutsu 
Igakkai Zasshi 2008; 43: 35-43

51	 Novitskiy G, Traore K, Wang L, Trush MA, Mezey E. 
Effects of ethanol and acetaldehyde on reactive oxygen 
species production in rat hepatic stellate cells. Alcohol Clin 
Exp Res 2006; 30: 1429-1435

52	 Park PH, Lim RW, Shukla SD. Involvement of histone 
acetyltransferase (HAT) in ethanol-induced acetylation of 
histone H3 in hepatocytes: potential mechanism for gene 
expression. Am J Physiol Gastrointest Liver Physiol 2005; 289: 
G1124-G1136

53	 Wang X, Cederbaum AI. Acute ethanol pretreatment 
increases FAS-mediated liver injury in mice: role of 
oxidative stress and CYP2E1-dependent and -independent 
pathways. Free Radic Biol Med 2007; 42: 971-984

54	 Wheeler MD, Thurman RG. Up-regulation of CD14 in liver 
caused by acute ethanol involves oxidant-dependent AP-1 
pathway. J Biol Chem 2003; 278: 8435-8441

55	 Yan SL, Yin MC. Protective and alleviative effects from 
4 cysteine-containing compounds on ethanol-induced 
acute liver injury through suppression of oxidation and 
inflammation. J Food Sci 2007; 72: S511-S515

56	 Cosen-Binker LI , Lam PP, Binker MG, Gaisano HY. 
Alcohol-induced protein kinase Calpha phosphorylation of 
Munc18c in carbachol-stimulated acini causes basolateral 
exocytosis. Gastroenterology 2007; 132: 1527-1545

57	 Ding YX, Yang K, Chin WC. Ethanol augments elevated-
[Ca2+]C induced trypsin activation in pancreatic acinar 
zymogen granules. Biochem Biophys Res Commun 2006; 350: 
593-597

58	 Huang Z, Sjöholm A. Ethanol acutely stimulates islet blood 
flow, amplifies insulin secretion, and induces hypoglycemia 
via nitric oxide and vagally mediated mechanisms. 
Endocrinology 2008; 149: 232-236

59	 Palmieri VO, Grattagliano I, Palasciano G. Ethanol induces 
secretion of oxidized proteins by pancreatic acinar cells. Cell 
Biol Toxicol 2007; 23: 459-464

60	 Yang AL, Vadhavkar S, Singh G, Omary MB. Epidemiology 
of alcohol-related liver and pancreatic disease in the United 
States. Arch Intern Med 2008; 168: 649-656

61	 Andrzejewska A, Dlugosz JW, Jurkowska G. The effect 
of antecedent acute ethanol ingestion on the pancreas 
ultrastructure in taurocholate pancreatitis in rats. Exp Mol 
Pathol 1998; 65: 64-77

62	 Dlugosz JW, Wróblewski E, Poplawski C, Andrzejewska A, 
Gabryelewicz A. The effect of beta-thia-iminoprostacyclin in 
taurocholate acute pancreatitis in rats: the role of antecedent 
acute ethanol abuse. Pancreas 1997; 15: 91-98

63	 Olubadewo JO, Spitzer JA. Immune response modulation 

1174    ISSN 1007-9327     CN 14-1219/R      World J Gastroenterol     March 14, 2009     Volume 15     Number 10



www.wjgnet.com

in acutely ethanol-intoxicated, acutely diabetic male and 
female rats. Alcohol 2003; 31: 137-147

64	 Ting JW, Lautt WW. The effect of acute, chronic, and 
prenatal ethanol exposure on insulin sensitivity. Pharmacol 
Ther 2006; 111: 346-373

65	 Tomie Furuya D, Binsack R, Onishi ME, Monteiro Seraphim 
P, Fabres Machado U. Low ethanol consumption induces 
enhancement of insulin sensitivity in liver of normal rats. 
Life Sci 2005; 77: 1813-1824

66	 Carrasco MP, Jiménez-López JM, Segovia JL, Marco C. 
Effects of ethanol on the remodeling of neutral lipids and 
phospholipids in brain mitochondria and microsomes. 
Neurochem Int 2007; 50: 858-865

67	 Happel KI, Odden AR, Zhang P, Shellito JE, Bagby GJ, 
Nelson S. Acute alcohol intoxication suppresses the 
interleukin 23 response to Klebsiella pneumoniae infection. 
Alcohol Clin Exp Res 2006; 30: 1200-1207

68	 Happel KI, Rudner X, Quinton LJ, Movassaghi JL, Clark 
C, Odden AR, Zhang P, Bagby GJ, Nelson S, Shellito JE. 
Acute alcohol intoxication suppresses the pulmonary ELR-
negative CXC chemokine response to lipopolysaccharide. 
Alcohol 2007; 41: 325-333

69	 Zhang P, Bagby GJ, Stoltz DA, Summer WR, Nelson S. 
Granulocyte colony-stimulating factor modulates the 
pulmonary host response to endotoxin in the absence and 
presence of acute ethanol intoxication. J Infect Dis 1999; 179: 
1441-1448

70	 Carson EJ, Pruett SB. Development and characterization 
of a binge drinking model in mice for evaluation of the 
immunological effects of ethanol. Alcohol Clin Exp Res 1996; 
20: 132-138

71	 Bagby GJ, Zhang P, Stoltz DA, Nelson S. Suppression 
of the granulocyte colony-stimulating factor response to 
Escherichia coli challenge by alcohol intoxication. Alcohol 
Clin Exp Res 1998; 22: 1740-1745

72	 Pruett SB, Zheng Q, Fan R, Matthews K, Schwab C. Ethanol 
suppresses cytokine responses induced through Toll-like 
receptors as well as innate resistance to Escherichia coli in a 
mouse model for binge drinking. Alcohol 2004; 33: 147-155

73	 Greiffenstein P, Mathis KW, Stouwe CV, Molina PE. 
Alcohol binge before trauma/hemorrhage impairs integrity 
of host defense mechanisms during recovery. Alcohol Clin 
Exp Res 2007; 31: 704-715

74	 Choudhry MA, Li X, Chaudry IH. A role for corticosterone 
in impaired intestinal immunity and barrier function in a 
rodent model of acute alcohol intoxication and burn injury. 
J Neuroimmune Pharmacol 2006; 1: 428-434

75	 Radek KA , Matthies AM, Burns AL, Heinrich SA, 
Kovacs EJ, Dipietro LA. Acute ethanol exposure impairs 
angiogenesis and the proliferative phase of wound healing. 
Am J Physiol Heart Circ Physiol 2005; 289: H1084-H1090

76	 Radek KA, Kovacs EJ, Gallo RL, DiPietro LA. Acute 
ethanol exposure disrupts VEGF receptor cell signaling in 
endothelial cells. Am J Physiol Heart Circ Physiol 2008; 295: 
H174-H184

77	 Radek KA, Kovacs EJ, DiPietro LA. Matrix proteolytic 
activity during wound healing: modulation by acute ethanol 
exposure. Alcohol Clin Exp Res 2007; 31: 1045-1052

78	 Fitzgerald DJ, Radek KA, Chaar M, Faunce DE, DiPietro 
LA, Kovacs EJ. Effects of acute ethanol exposure on the 
early inflammatory response after excisional injury. Alcohol 
Clin Exp Res 2007; 31: 317-323

79	 Jones JD, Barber B, Engrav L, Heimbach D. Alcohol use and 
burn injury. J Burn Care Rehabil 1991; 12: 148-152

80	 Swenson JR , Dimsdale JE, Rockwell E, Carroll W, 
Hansbrough J. Drug and alcohol abuse in patients with 
acute burn injuries. Psychosomatics 1991; 32: 287-293

81	 Gmel G, Daeppen JB. Recall bias for seven-day recall 
measurement of alcohol consumption among emergency 
department patients: implications for case-crossover 
designs. J Stud Alcohol Drugs 2007; 68: 303-310

82	 Searles JS, Perrine MW, Mundt JC, Helzer JE. Self-report of 

drinking using touch-tone telephone: extending the limits of 
reliable daily contact. J Stud Alcohol 1995; 56: 375-382

83	 Embree BG, Whitehead PC. Validity and reliability of self-
reported drinking behavior: dealing with the problem of 
response bias. J Stud Alcohol 1993; 54: 334-344

84	 Alanko T, Poikolainen K. A statistical approach to an 
alcoholic drinking history. Br J Addict 1992; 87: 755-766

85	 Lindberg L, Brauer S, Wollmer P, Goldberg L, Jones AW, 
Olsson SG. Breath alcohol concentration determined with a 
new analyzer using free exhalation predicts almost precisely 
the arterial blood alcohol concentration. Forensic Sci Int 2007; 
168: 200-207

86	 Bachmanov AA, Reed DR, Li X, Li S, Beauchamp GK, 
Tordoff MG. Voluntary ethanol consumption by mice: 
genome-wide analysis of quantitative trait loci and their 
interactions in a C57BL/6ByJ x 129P3/J F2 intercross. 
Genome Res 2002; 12: 1257-1268

87	 Birley AJ, James MR, Dickson PA, Montgomery GW, Heath 
AC, Whitfield JB, Martin NG. Association of the gastric 
alcohol dehydrogenase gene ADH7 with variation in 
alcohol metabolism. Hum Mol Genet 2008; 17: 179-189

88	 Clark JW, Fixaris MC, Belanger GV, Rosenwasser AM. 
Repeated light-dark phase shifts modulate voluntary 
ethanol intake in male and female high alcohol-drinking 
(HAD1) rats. Alcohol Clin Exp Res 2007; 31: 1699-1706

89	 Grahame NJ, Grose AM. Blood alcohol concentrations after 
scheduled access in high-alcohol-preferring mice. Alcohol 
2003; 31: 99-104

90	 Grant KA, Johanson CE. Oral ethanol self-administration in 
free-feeding rhesus monkeys. Alcohol Clin Exp Res 1988; 12: 
780-784

91	 Grant KA, Leng X, Green HL, Szeliga KT, Rogers LS, 
Gonzales SW. Drinking typography established by 
scheduled induction predicts chronic heavy drinking in a 
monkey model of ethanol self-administration. Alcohol Clin 
Exp Res 2008; 32: 1824-1838

92	 Martin NG, Perl J, Oakeshott JG, Gibson JB, Starmer GA, 
Wilks AV. A twin study of ethanol metabolism. Behav Genet 
1985; 15: 93-109

93	 Siegmund SV, Haas S, Singer MV. Animal models and their 
results in gastrointestinal alcohol research. Dig Dis 2005; 23: 
181-194

94	 Simms JA , Steensland P, Medina B, Abernathy KE, 
Chandler LJ, Wise R, Bartlett SE. Intermittent access to 20% 
ethanol induces high ethanol consumption in Long-Evans 
and Wistar rats. Alcohol Clin Exp Res 2008; 32: 1816-1823

95	 Wolffgramm J, Galli G, Thimm F, Heyne A. Animal models 
of addiction: models for therapeutic strategies? J Neural 
Transm 2000; 107: 649-668

96	 Yang X, Wang S, Rice KC, Munro CA, Wand GS. Restraint 
stress and ethanol consumption in two mouse strains. 
Alcohol Clin Exp Res 2008; 32: 840-852

97	 Vary TC, Frost RA, Lang CH. Acute alcohol intoxication 
increases atrogin-1 and MuRF1 mRNA without increasing 
proteolysis in skeletal muscle. Am J Physiol Regul Integr 
Comp Physiol 2008; 294: R1777-R1789

98	 Gerlai R, Lee V, Blaser R. Effects of acute and chronic 
ethanol exposure on the behavior of adult zebrafish (Danio 
rerio). Pharmacol Biochem Behav 2006; 85: 752-761

99	 Lemos C , Peters GJ, Jansen G, Martel F, Calhau C. 
Modulation of folate uptake in cultured human colon 
adenocarcinoma Caco-2 cells by dietary compounds. Eur J 
Nutr 2007; 46: 329-336

100	 Li LN, Margolis LB, Hoffman RM. Skin toxicity determined 
in vitro by three-dimensional, native-state histoculture. Proc 
Natl Acad Sci USA 1991; 88: 1908-1912

101	 Rao RK. Acetaldehyde-induced barrier disruption and 
paracellular permeability in Caco-2 cell monolayer. Methods 
Mol Biol 2008; 447: 171-183

102	 Zhang T, Li Y, Lai JP, Douglas SD, Metzger DS, O'Brien 
CP, Ho WZ. Alcohol potentiates hepatitis C virus replicon 
expression. Hepatology 2003; 38: 57-65

    Dolganiuc A et al . Models of acute alcohol abuse                                                                                         1175



www.wjgnet.com

103	 Tang Y, Banan A, Forsyth CB, Fields JZ, Lau CK, Zhang LJ, 
Keshavarzian A. Effect of alcohol on miR-212 expression in 
intestinal epithelial cells and its potential role in alcoholic 
liver disease. Alcohol Clin Exp Res 2008; 32: 355-364

104	 Cloutier S, Skaer TL, Newberry RC. Consumption of 
alcohol by sows in a choice test. Physiol Behav 2006; 88: 
101-107

105	 Davies AG, Pierce-Shimomura JT, Kim H, VanHoven MK, 
Thiele TR, Bonci A, Bargmann CI, McIntire SL. A central 
role of the BK potassium channel in behavioral responses to 
ethanol in C. elegans. Cell 2003; 115: 655-666

106	 Dolganiuc A, Bakis G, Kodys K, Mandrekar P, Szabo G. 
Acute ethanol treatment modulates Toll-like receptor-4 
association with lipid rafts. Alcohol Clin Exp Res 2006; 30: 
76-85

107	 Fehr M, Galliard-Grigioni KS, Reinhart WH. Influence of 
acute alcohol exposure on hemorheological parameters 
and platelet function in vivo and in vitro. Clin Hemorheol 
Microcirc 2008; 39: 351-358

108	 Ji D, Gilpin NW, Richardson HN, Rivier CL, Koob GF. 
Effects of naltrexone, duloxetine, and a corticotropin-
releasing factor type 1 receptor antagonist on binge-like 
alcohol drinking in rats. Behav Pharmacol 2008; 19: 1-12

109	 Kamdar NK, Miller SA, Syed YM, Bhayana R, Gupta T, 
Rhodes JS. Acute effects of naltrexone and GBR 12909 
on ethanol drinking-in-the-dark in C57BL/6J mice. 
Psychopharmacology (Berl) 2007; 192: 207-217

110	 Mandrekar P, Catalano D, White B, Szabo G. Moderate 
alcohol intake in humans attenuates monocyte inflammatory 
responses: inhibition of nuclear regulatory factor kappa B 
and induction of interleukin 10. Alcohol Clin Exp Res 2006; 
30: 135-139

111	 Martin NG, Gibson JB, Oakeshott JG, Wilks AV, Starmer 
GA, Craig J , Per l J . A twin study of psychomotor 
performance during alcohol intoxication: early results. Prog 
Clin Biol Res 1981; 69: 89-96

112	 Martin NG, Oakeshott JG, Gibson JB, Starmer GA, Perl J, 
Wilks AV. A twin study of psychomotor and physiological 
responses to an acute dose of alcohol. Behav Genet 1985; 15: 
305-347

113	 Norkina O, Dolganiuc A, Catalano D, Kodys K, Mandrekar 
P, Syed A, Efros M, Szabo G. Acute alcohol intake induces 
SOCS1 and SOCS3 and inhibits cytokine-induced STAT1 
and STAT3 signaling in human monocytes. Alcohol Clin Exp 
Res 2008; 32: 1565-1573

114	 Molina PE, Jabbour K, Williams P, Abumrad NN. Effect 
of acute ethanol intoxication on glucoregulation during 
prolonged insulin-induced hypoglycemia. Am J Physiol 1994; 
267: R1280-R1287

115	 Szabo G, Mandrekar P, Dolganiuc A, Catalano D, Kodys 
K. Reduced alloreactive T-cell activation after alcohol 
intake is due to impaired monocyte accessory cell function 
and correlates with elevated IL-10, IL-13, and decreased 
IFNgamma levels. Alcohol Clin Exp Res 2001; 25: 1766-1772

116	 Szumlinski KK , Diab ME, Friedman R, Henze LM, 
Lominac KD, Bowers MS. Accumbens neurochemical 
adaptations produced by binge-like alcohol consumption. 
Psychopharmacology (Berl) 2007; 190: 415-431

117	 Sergent O , Tomasi A, Ceccarelli D, Masini A, Nohl 
H, Cillard P, Cillard J, Vladimirov YA, Kozlov AV. 
Combination of iron overload plus ethanol and ischemia 
alone give rise to the same endogenous free iron pool. 
Biometals 2005; 18: 567-575

118	 Soulat T, Philippe C, Bal dit Sollier C, Brézillon C, Berge 
N, Teissedre PL, Callebert J, Rabot S, Drouet L. Wine 
constituents inhibit thrombosis but not atherogenesis in 
C57BL/6 apolipoprotein E-deficient mice. Br J Nutr 2006; 96: 
290-298

119	 Tordoff MG, Bachmanov AA. Influence of the number of 
alcohol and water bottles on murine alcohol intake. Alcohol 
Clin Exp Res 2003; 27: 600-606

120	 Villanueva J , Chandler CJ, Shimasaki N, Tang AB, 

Nakamura M, Phinney SD, Halsted CH. Effects of ethanol 
feeding on liver, kidney and jejunal membranes of 
micropigs. Hepatology 1994; 19: 1229-1240

121	 Zysset T, Preisig R, Bircher J. Increased systemic availability 
of drugs during acute ethanol intoxication: studies with 
mephenytoin in the dog. J Pharmacol Exp Ther 1980; 213: 
173-178

122	 Kip MJ, Neumann T, Jugel C, Kleinwaechter R, Weiss-
Gerlach E, Guill MM, Spies CD. New strategies to detect 
alcohol use disorders in the preoperative assessment clinic 
of a German university hospital. Anesthesiology 2008; 109: 
171-179

123	 Ewing JA. Detecting alcoholism. The CAGE questionnaire. 
JAMA 1984; 252: 1905-1907

124	 Fleming MF, Barry KL, MacDonald R. The alcohol use 
disorders identification test (AUDIT) in a college sample. Int 
J Addict 1991; 26: 1173-1185

125	 Fleming MF, Barry KL. A three-sample test of a masked 
alcohol screening questionnaire. Alcohol Alcohol 1991; 26: 
81-91

126	 Banan A, Keshavarzian A, Zhang L, Shaikh M, Forsyth 
CB, Tang Y, Fields JZ. NF-kappaB activation as a key 
mechanism in ethanol-induced disruption of the F-actin 
cytoskeleton and monolayer barrier integrity in intestinal 
epithelium. Alcohol 2007; 41: 447-460

127	 Moulin M, Carpentier S, Levade T, Arrigo AP. Potential 
roles of membrane fluidity and ceramide in hyperthermia 
and alcohol stimulation of TRAIL apoptosis. Apoptosis 2007; 
12: 1703-1720

128	 Padmini E, Sundari BT. Erythrocyte Glutathione Depletion 
Impairs Resistance to Haemolysis in Women Consuming 
Alcohol. J Clin Biochem Nutr 2008; 42: 14-20

129	 Dickey AN , Faller R. How alcohol chain-length and 
concentration modulate hydrogen bond formation in a lipid 
bilayer. Biophys J 2007; 92: 2366-2376

130	 Nourissat P, Travert M, Chevanne M, Tekpli X, Rebillard A, 
Le Moigne-Müller G, Rissel M, Cillard J, Dimanche-Boitrel 
MT, Lagadic-Gossmann D, Sergent O. Ethanol induces 
oxidative stress in primary rat hepatocytes through the 
early involvement of lipid raft clustering. Hepatology 2008; 
47: 59-70

131	 Dai Q, Zhang J, Pruett SB. Ethanol alters cellular activation 
and CD14 partitioning in lipid rafts. Biochem Biophys Res 
Commun 2005; 332: 37-42

132	 Bor S, Caymaz-Bor C, Tobey NA, Abdulnour-Nakhoul S, 
Marten E, Orlando RC. Effect of ethanol on the structure 
and function of rabbit esophageal epithelium. Am J Physiol 
1998; 274: G819-G826

133	 Catalioto RM, Festa C, Triolo A, Altamura M, Maggi CA, 
Giuliani S. Differential effect of ethanol and hydrogen 
peroxide on barrier function and prostaglandin E2 release in 
differentiated Caco-2 cells: selective prevention by growth 
factors. J Pharm Sci 2009; 98: 713-727

134	 Donohue TM, Osna NA, Clemens DL. Recombinant Hep G2 
cells that express alcohol dehydrogenase and cytochrome 
P450 2E1 as a model of ethanol-elicited cytotoxicity. Int J 
Biochem Cell Biol 2006; 38: 92-101

135	 Sacanella E, Estruch R. The effect of alcohol consumption 
on endothelial adhesion molecule expression. Addict Biol 
2003; 8: 371-378

136	 Michalopoulos GK, Bowen WC, Zajac VF, Beer-Stolz D, 
Watkins S, Kostrubsky V, Strom SC. Morphogenetic events 
in mixed cultures of rat hepatocytes and nonparenchymal 
cells maintained in biological matrices in the presence of 
hepatocyte growth factor and epidermal growth factor. 
Hepatology 1999; 29: 90-100

137	 Yang L, Jung Y, Omenetti A, Witek RP, Choi S, Vandongen 
HM, Huang J, Alpini GD, Diehl AM. Fate-mapping 
evidence that hepatic stellate cells are epithelial progenitors 
in adult mouse livers. Stem Cells 2008; 26: 2104-2113

138	 Sancho-Bru P, Najimi M, Caruso M, Pawelyn K, Cantz T, 
Forbes SJ, Roskams T, Ott M, Gehling U, Sokal E, Verfaillie C, 

1176    ISSN 1007-9327     CN 14-1219/R      World J Gastroenterol     March 14, 2009     Volume 15     Number 10



www.wjgnet.com

Muraca M. Stem and progenitor cells for liver repopulation: 
can we standardize the process from bench to bedside? Gut 
2008; [Epub ahead of print]

139	 Szabo G, Mandrekar P. Human monocytes, macrophages, 
and dendritic cells: alcohol treatment methods. Methods Mol 
Biol 2008; 447: 113-124

140	 Karavitis J, Murdoch EL, Gomez CR, Ramirez L, Kovacs 
EJ. Acute ethanol exposure attenuates pattern recognition 
receptor activated macrophage functions. J Interferon 
Cytokine Res 2008; 28: 413-422

141	 Choudhry MA, Ren X, Romero A, Kovacs EJ, Gamelli 
RL, Sayeed MM. Combined alcohol and burn injury 
differentially regulate P-38 and ERK activation in mesenteric 
lymph node T cell. J Surg Res 2004; 121: 62-68

142	 Goral J, Choudhry MA, Kovacs EJ. Acute ethanol exposure 
inhibits macrophage IL-6 production: role of p38 and 
ERK1/2 MAPK. J Leukoc Biol 2004; 75: 553-559

143	 Dolganiuc A, Kodys K, Kopasz A, Marshall C, Mandrekar P, 
Szabo G. Additive inhibition of dendritic cell allostimulatory 
capacity by alcohol and hepatitis C is not restored by DC 
maturation and involves abnormal IL-10 and IL-2 induction. 
Alcohol Clin Exp Res 2003; 27: 1023-1031

144	 Klassen LW, Thiele GM, Duryee MJ, Schaffert CS, DeVeney 
AL, Hunter CD, Olinga P, Tuma DJ. An in vitro method of 
alcoholic liver injury using precision-cut liver slices from 
rats. Biochem Pharmacol 2008; 76: 426-436

145	 Pietrzykowski AZ, Martin GE, Puig SI, Knott TK, Lemos 
JR, Treistman SN. Alcohol tolerance in large-conductance, 
calcium-activated potassium channels of CNS terminals is 
intrinsic and includes two components: decreased ethanol 
potentiation and decreased channel density. J Neurosci 2004; 
24: 8322-8332

146	 LaFerriere H, Guarnieri DJ, Sitaraman D, Diegelmann 
S, Heberlein U, Zars T. Genetic dissociation of ethanol 
sens i t iv i ty and memory format ion in Drosophi la 
melanogaster. Genetics 2008; 178: 1895-1902

147	 Morozova TV, Anholt RR, Mackay TF. Phenotypic and 
transcriptional response to selection for alcohol sensitivity 
in Drosophila melanogaster. Genome Biol 2007; 8: R231

148	 Bagby GJ, Stoltz DA, Zhang P, Bohm RP Jr, Nelson S. 

Simian immunodeficiency virus, infection, alcohol, and host 
defense. Alcohol Clin Exp Res 1998; 22: 193S-195S

149	 Tsukamoto H, French SW, Benson N, Delgado G, Rao GA, 
Larkin EC, Largman C. Severe and progressive steatosis and 
focal necrosis in rat liver induced by continuous intragastric 
infusion of ethanol and low fat diet. Hepatology 1985; 5: 
224-232

150	 Tsukamoto H, French SW, Reidelberger RD, Largman C. 
Cyclical pattern of blood alcohol levels during continuous 
intragastric ethanol infusion in rats. Alcohol Clin Exp Res 
1985; 9: 31-37

151	 Hodges B, Mazur JE. Intravenous ethanol for the treatment 
of alcohol withdrawal syndrome in critically ill patients. 
Pharmacotherapy 2004; 24: 1578-1585

152	 Arola L, Roig R, Cascón E, Brunet MJ, Fornós N, Sabaté M, 
Raga X, Batista J, Salvadó MJ, Bladé C. Model for voluntary 
wine and alcohol consumption in rats. Physiol Behav 1997; 
62: 353-357

153	 Munday JS, Thompson KG, James KA, Manktelow BW. 
The effect of moderate alcohol consumption as either red or 
white wine in the C57BL/6 mouse atherosclerosis model. 
Coron Artery Dis 1999; 10: 97-102

154	 Kaiser JP, Beier JI, Zhang J, David Hoetker J, von Montfort 
C, Guo L, Zheng Y, Monia BP, Bhatnagar A, Arteel GE. 
PKCepsilon plays a causal role in acute ethanol-induced 
steatosis. Arch Biochem Biophys 2009; 482: 104-111

155	 Grundy D. Signalling the state of the digestive tract. Auton 
Neurosci 2006; 125: 76-80

156	 Jones MP, Dilley JB, Drossman D, Crowell MD. Brain-
gut connections in functional GI disorders: anatomic and 
physiologic relationships. Neurogastroenterol Motil 2006; 18: 
91-103

157	 Newberry RD. Intestinal lymphoid tissues: is variety an 
asset or a liability? Curr Opin Gastroenterol 2008; 24: 121-128

158	 Johansson-Lindbom B, Agace WW. Generation of gut-
homing T cells and their localization to the small intestinal 
mucosa. Immunol Rev 2007; 215: 226-242

159	 Sand J, Lankisch PG, Nordback I. Alcohol consumption in 
patients with acute or chronic pancreatitis. Pancreatology 
2007; 7: 147-156

S- Editor  Li LF    L- Editor  Alpini GD    E- Editor  Yin DH

    Dolganiuc A et al . Models of acute alcohol abuse                                                                                         1177


	University of Massachusetts Medical School
	eScholarship@UMMS
	3-18-2009

	In vitro and in vivo models of acute alcohol exposure
	Angela Dolganiuc
	Gyongyi Szabo
	Repository Citation


	tmp.1273259409.pdf.YIbMV

