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EFFECTS OF SHORT-TERM MODERATE ALCOHOL CONSUMPTION ON OXIDATIVE 
STRESS AND NUTRITIONAL STATUS IN HEALTHY MALES
L. Leggio; A. Ferrulli; V. Ojetti; L. Abenavoli; C. D’Angelo; L. Vonghia; 
A. Mirijello; S. Cardone; V. Leso; N. Malandrino; E. Capristo; G. Gasbarrini;
A. Gasbarrini; G. Addolorato
Catholic University of Rome, Institute of Internal Medicine, Rome

The relationship between 30 days moderate amount of beer, wine and spirit administration 
and oxidative stress, biochemical and nutritional status parameters were studied in healthy 
male humans. Forty subjects with a mean alcohol consumption of 30  ±  10 g per day were 
randomly divided into 3 experimental and 1 control group, 10 subjects each. After 2 weeks of 
total abstinence from alcohol, 40 g of ethanol per day were administered at the 2 main meals 
for 30 days. The amount of alcohol was administered by beer (group A), wine (group B) and 
spirit (group C); controls (group D) maintained abstinence from alcohol during the experimental 
period. Lipoperoxidation marker [malondyaldeide (MDA)], plasma antioxidant status 
[adenosine triphosphate (ATP), reduced glutathione (GSH), alpha-tocopherol (E-vitamin)], 
and the main blood parameters including total cholesterol, triglicerydes, HDL-cholesterol 
and liver parameters were performed at the start (T0) and at the end (T1) of the study. Body 
composition was assessed in all subjects by both anthropometry and bioimpedance (BIA) at 
T0 and T1. Controls did not present any signifi cant change in the assessed parameters at T1. 
At T1 a signifi cant increase in MDA in group A (+9.5%; p < 0.05), B (+19.0%; p < 0.05) and 
C (+7.3%; p < 0.05), a signifi cant decrease of GSH in group A ( − 4.2%; p < 0.05), B ( − 5.1%; 
p < 0.05) and C ( − 9.0%; p < 0.05), of E vitamin in group A ( − 14.5%; p < 0.05), B ( − 32.4%; p 
< 0.05) and C ( − 17.6%; p < 0.05) and of ATP in group C ( − 12.0%; p < 0.05) were observed. 
Nutritional status did not present any signifi cant change in all the subjects evaluated, although 
fat mass resulted increased in groups A and B and decreased in group C at T1. In conclusions 
ethanol consumption leads to a decrease in plasmatic parameters of antioxidant status and an 
increase in lipoperoxidation. However some of these changes appear to be attenuated when 
ethanol is assumed in beer or wine. The micronutrients contained in these last beverages can 
account for the observed differences.  
This work was partially supported by a grant from European Research Advisory Board (ERAB).
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ALTERATIONS IN PLASMA ENDOCANNABINOIDS (eCB) IN 4-WEEK ABSTINENT 
ALCOHOLICS: A BIOLOGICAL MARKER FOR HEDONIC TONE?
Mangieri R, Fox H, Hong A, Piomelli D, Sinha R
3216 Gillespie Neuroscience Research Facility, University of California, Irvine, Irvine

Chronic alcohol abuse signifi cantly alters the CRF and noradrenergic responses to stress. 
Previous preclinical research has suggested that endocannabinoids (eCBs) like anandamide 
(AEA) play an important role in the regulation of stress-coping behaviors. Some basic research 
also indicates that eCBs may be involved in alcohol seeking behavior. However, there is no 
data on eCB levels and responses to psychological stress in humans. Thus, the aim of the 
present study was to assess endocannabinoid responses to individualized emotional stress 
and to alcohol cues in 4-week abstinent alcoholics compared to healthy social drinkers. Eight 
4-week abstinent alcoholics engaged in inpatient treatment and 10 healthy social drinkers 
participated in three laboratory sessions in which they were exposed to individualized stress, 
alcohol cue and neutral relaxing situations using guided imagery procedures, one imagery per 
day with randomized order of presentation. Alcohol craving, subjective anxiety, cardiovascular 
and plasma anandamide levels were assessed at baseline and immediately following the 
imagery over the course of 75 minutes. Findings indicated that baseline anandamide levels 
were signifi cantly lower in AD patients compared to social drinkers (p < .0001). Furthermore, 
anandamide response to neutral relaxing situations and alcohol cue exposure were higher 
than the stress condition (p’s <.001) in social drinkers but no such response differences 
were evident in AD patients. These fi ndings indicate that alcoholics show suppressed 
endocannbinoid levels with a lack of responsivity to hedonic cues while healthy social drinkers 
showed increased peripheral endocannabinoid levels in response to positive emotional 
and hedonic stimuli. The fi ndings suggest that chronic alcohol abuse is associated with a 
dysregulated hedonic state and that pharmacological manipulation of the endocannabinoid 
system may provide important therapeutic targets in the treatment of alcoholism (This research 
was supported by NIH grants R01-AA113892 and K02-DA17232).
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CHRONIC ETHANOL-INDUCED INSULIN RESISTANCE IS ASSOCIATED WITH 
MACROPHAGE INFILTRATION INTO ADIPOSE TISSUE AND 
ALTERED ADIPOKINE EXPRESSION
L. Kang; B.M. Sebastian; M.T. Pritchard; B.T. Pratt; S.F. Previs; L.E. Nagy
CCF/NE40, 9500 Euclid Ave, Cleveland

Chronic ethanol consumption disrupts glucose homeostasis, associated with insulin resistance. 
In the present study, we investigated the effect of chronic ethanol feeding on insulin-stimulated 
glucose utilization in vivo and its underlying mechanisms. Hyperinsulinemic-euglycemic 
clamp studies revealed that chronic ethanol feeding to rats decreased whole-body glucose 
utilization. Since adipose tissue and skeletal muscle are the two major organs utilizing glucose 
in response to insulin, we further determined the relative contribution of these two tissues to 
impaired glucose utilization after chronic ethanol feeding. While glucose disposal in skeletal 
muscle did not differ between pair- and ethanol-fed rats, glucose disposal in adipose tissues, 
including epididymal, subcutaneous, and omental adipose tissues, was decreased in ethanol-
fed rats compared to pair-fed rats during the hyperinsulinemic-euglycemic clamp. Adipose 
tissue secretes a number of adipocytokines (cytokines, chemokines, and adipokines) that play 
central roles in the regulation of insulin sensitivity. Further, macrophage infi ltration into adipose 
tissue is associated with insulin resistance in obesity. Similar to models of obesity-induced 
insulin resistance, chronic ethanol feeding also increased the infi ltration of macrophages 
into epididymal adipose tissue. Moreover, chronic ethanol feeding increased the expression 
of MCP-1, TNF�, and IL-6 mRNA and decreased the expression of RBP4 and adiponectin 
mRNA in epididymal adipose tissue. Taken together, these data demonstrate that chronic 
ethanol feeding results in the development of insulin resistance, mediated by impaired insulin-
stimulated glucose uptake into adipose tissue. This chronic ethanol-induced insulin resistance 
was associated with increased macrophage infi ltration into adipose tissue, as well as changes 
in the expression of a number of adipocytokines that are secreted from adipose tissue and are 
involved in the development of insulin resistance.
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DRINK AND YOUR NOSE WILL SHRINK: EFFECT OF CHRONIC ALCOHOL EXPOSURE 
ON MOUSE OLFACTORY EPITHELIUM
A. Anji, M. Kumari
College of Veterinary Medicine, Kansas State University, Manhattan

Abuse of alcohol results in damage to many key organ systems. Recently it was recognized 
that alcoholism is associated with basic olfactory impairments which are believed to be due 
to degeneration of neurons in cortical and subcortical brain regions. Interestingly, olfactory 
defi cits in alcoholic patients are partially reversible following abstinence from alcohol. This 
intriguing observation cannot be exclusively explained by recovery of cortical neuronal 
damage as neurogenesis is rare in the adult central nervous system. However, the olfactory 
neuroepithelium is an exception to this rule. The olfactory neuroepithelium of mammals 
contains neuronal precursor cells that differentiate into mature olfactory sensory neurons 
throughout the life of an individual. We believe that the olfactory sensory defi cits are largely 
due to initial degeneration of olfactory receptor neurons followed by their replacement from 
precursor cells on abstinence. In this study we examined the effect of chronic alcohol exposure 
on mouse olfactory neuroepithelium. Six week old male C57 mice received 7% liquid ethanol 
diet for a period of 10 days. On day 9, control and alcohol-exposed animals were tested for 
their olfactory ability by a ‘Hidden Food Test’. Time taken to fi nd a hidden food pellet was 
recorded for each animal. Time taken for alcohol exposed mice to fi nd the food pellet (38 sec) 
was signifi cantly longer than in control animals (6 sec). Biochemically, a signifi cant reduction 
in olfactory marker protein level was detected in alcohol-exposed mice as compared to control 
mice. Olfactory marker protein is expressed in mature olfactory sensory neurons and is a 
hallmark of their maturation. Cresyl violet staining of olfactory neuroepithelium sections showed 
a marked loss of olfactory epithelium in alcohol-exposed mice. 
In summary, our data suggests that chronic alcohol exposure of mice results in olfactory 
defi cits that are associated with a loss of mature olfactory sensory neurons in the olfactory 
neuroepithelium.
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Chronic ethanol consumption disrupts glucose homeostasis, associated with insulin resistance.
In the present study, we investigated the effect of chronic ethanol feeding on insulin-stimulated
glucose utilization in vivo and its underlying mechanisms. Hyperinsulinemic-euglycemic
clamp studies revealed that chronic ethanol feeding to rats decreased whole-body glucose 
utilization. Since adipose tissue and skeletal muscle are the two major organs utilizing glucose 
in response to insulin, we further determined the relative contribution of these two tissues to
impaired glucose utilization after chronic ethanol feeding. While glucose disposal in skeletal
muscle did not differ between pair- and ethanol-fed rats, glucose disposal in adipose tissues,
including epididymal, subcutaneous, and omental adipose tissues, was decreased in ethanol-
fed rats compared to pair-fed rats during the hyperinsulinemic-euglycemic clamp. Adipose 
tissue secretes a number of adipocytokines (cytokines, chemokines, and adipokines) that play 
central roles in the regulation of insulin sensitivity. Further, macrophage infi ltration into adipose 
tissue is associated with insulin resistance in obesity. Similar to models of obesity-induced 
insulin resistance, chronic ethanol feeding also increased the infi ltration of macrophages
into epididymal adipose tissue. Moreover, chronic ethanol feeding increased the expression
of MCP-1, TNF�, and IL-6 mRNA and decreased the expression of RBP4 and adiponectin 
mRNA in epididymal adipose tissue. Taken together, these data demonstrate that chronic
ethanol feeding results in the development of insulin resistance, mediated by impaired insulin-
stimulated glucose uptake into adipose tissue. This chronic ethanol-induced insulin resistance
was associated with increased macrophage infi ltration into adipose tissue, as well as changes 
in the expression of a number of adipocytokines that are secreted from adipose tissue and are
involved in the development of insulin resistance.
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to degeneration of neurons in cortical and subcortical brain regions. Interestingly, olfactory 
defi cits in alcoholic patients are partially reversible following abstinence from alcohol. This
intriguing observation cannot be exclusively explained by recovery of cortical neuronal
damage as neurogenesis is rare in the adult central nervous system. However, the olfactory 
neuroepithelium is an exception to this rule. The olfactory neuroepithelium of mammals
contains neuronal precursor cells that differentiate into mature olfactory sensory neurons
throughout the life of an individual. We believe that the olfactory sensory defi cits are largely 
due to initial degeneration of olfactory receptor neurons followed by their replacement from 
precursor cells on abstinence. In this study we examined the effect of chronic alcohol exposure
on mouse olfactory neuroepithelium. Six week old male C57 mice received 7% liquid ethanol
diet for a period of 10 days. On day 9, control and alcohol-exposed animals were tested for 
their olfactory ability by a ‘Hidden Food Test’. Time taken to fi nd a hidden food pellet was 
recorded for each animal. Time taken for alcohol exposed mice to fi nd the food pellet (38 sec)
was signifi cantly longer than in control animals (6 sec). Biochemically, a signifi cant reduction 
in olfactory marker protein level was detected in alcohol-exposed mice as compared to control 
mice. Olfactory marker protein is expressed in mature olfactory sensory neurons and is a 
hallmark of their maturation. Cresyl violet staining of olfactory neuroepithelium sections showed
a marked loss of olfactory epithelium in alcohol-exposed mice.
In summary, our data suggests that chronic alcohol exposure of mice results in olfactory 
defi cits that are associated with a loss of mature olfactory sensory neurons in the olfactory 
neuroepithelium.
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