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Alcohol is one of the most popular recreational drugs with
roughly 70% of Americans reporting alcohol use within the
last year (NIH, 2020). It is known that alcohol indirectly
influences the immune system via its effects on the
hypothalamic–pituitary–adrenal (HPA) axis, resulting in a
dampening of the immune response (Eskandi & Sterberg
2002). Additionally, alcohol has direct effects on
inflammatory and immune processes (Molina, et. Al., 2010),
i.e., alcohol directly decreases white blood cell function
(Gacouin, et. al, 2012) and quantity (Szabo & Mandrekar,
1999).
For example, alcohol also decreases expression of TNF-ɑ
through activation of its molecular inhibitor. TNF-ɑ is a proinflammatory cytokine prone to decreased expression
following the consumption of alcohol due to the interaction of
alcohol with the NF-B inhibitor. TNF-ɑ is a pro-inflammatory
cytokine produced by macrophages/monocytes during
infection which participates in a wide array of signaling
pathways within cells. TNF-ɑ is also an important protein in
resistance to cancer and infection (Idriss & Naismith, 2000).
Alcohol interacts with the NF-B inhibitor, decreasing
phosphorylation and allowing it to bind to NF-B- thereby
inhibiting the production and expression of TNF-ɑ. This
binding inhibits proper production of TNF- ɑ in chronic
drinkers. Importantly, these immunosuppressant qualities of
alcohol consumption have been linked to greater
susceptibility to respiratory infections (Happel and Nelson,
2005, Szabo and Mandrekar 2009).
Because of the tendency of a binge drinker to consume more
alcohol on a more regular basis when compared to a moderate
drinker, we hypothesized that the expression of TNFα
following consumption of alcohol will be significantly less
than moderate drinkers after alcohol cue exposure and alcohol
consumption. Understanding the potential negative
ramifications of alcohol consumption on the immune system
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is especially relevant as the COVID19 pandemic continues on
college campuses.
Table 1. Demographics. This table breaks down the
demographics of selected individuals. (Total N=64 and the *
symbol notates a significant difference between BH/MD groups
at p=0.05.)

Participants were recruited based on their responses to a survey
screening for drug use and abuse, alcohol use and abuse, history
of mental health disorders, as well as age, race, and weight. Using
parameters set by the NIH, the participants were classified into
either the binge or moderate group. The classification was not
mentioned to participants, and both groups experienced equal
treatment. The group classified as “binge” was composed of
participants who consumed 15+ alcoholic beverages a week for
men, and 12+ alcoholic beverages a week for women. In these
use patterns, we also looked to identify “binge” occurrences
where the participant consumed 5-7+ drinks in one instance
roughly once a month. The group classified as “moderate”
consumed less than 15 drinks a week for men, and less than 12
drinks a week for women.
Participants came into the AUBIE lab on 2 non-consecutive days
and administered a urine drug screen and a breathalyzer breath
alcohol content test. Next, baseline blood samples were collected
by a registered nurse prior to the alcohol taste test and placed in
an ice bath for preservation prior to centrifugation. Next, during
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The Alcohol Taste Test, participants are presented with three
mugs of beer. Participants are instructed to drink enough to
determine if they are same beer or different beers. Following the
ATT, the participant was monitored for 45 minutes and a final
blood sample was collected.
The blood samples were then spun in the centrifuge at 3000
RPMs for 12 minutes at 4°C to separate the blood
components. The plasma from the samples was then pipetted
into participant specific 5mL test tubes and brought to Dr.
Beck’s lab at VCOM Auburn to be analyzed via an ELISA
assay to determine and quantify the presence of TNF-ɑ within
participant samples. ELISA assays are an efficient method in
quantifying blood proteins. A blood sample is tagged using
antibodies that select for a specific blood protein, TNF-ɑ, and
are run through software that can detect the quantity of TNFɑ by identifying the number of fluorescent antibodies.
There were no significant difference of baseline levels of
TNF-α between the two drinking groups, as shown in Figure
1. This demonstrates that there two groups were young and
healthy, i.e., without a health condition affecting baseline
immune activity.

Fig 2. Comparison of levels of TNF-α between groups.
Additionally, the response elicited by the binge drinking group
is indicative of a priming effect, whereby initial exposure to
reminders of drinking led to more drinking. The moderate
drinking group does not elicit a priming response and
experiences a release of TNF-α following the alcohol stimulus.
The moderate group releases TNF-α following the consumption
of alcohol. This response, by the moderate drinking group, is a
healthy, unadjusted response to alcohol. The binge group,
however, experiences the priming effect by releasing TNF-α
initially when exposed to the alcohol cues, but before the
consumption of alcohol.
Through the analysis of blood TNF-α via ELISA assays, it was
found that TNF-α levels following exposure to alcohol cues
differed significantly between groups. The analysis indicated
that TNF-α levels in binge drinkers increased when exposed to
alcohol visual cues but decreased following consumption. On
the other hand, it was found that TNF-α levels in moderate
drinkers decreased when exposed to alcohol cues but increased
following consumption.

Statement of Research Advisor
Fig 1. No difference in baseline levels of TNF-α were found
between groups of drinkers, (t (62)=0.1797, p=0.85).
A statistically significant interaction effect on TNF-α levels
was seen among group membership, alcohol cues, and alcohol
consumption (Figure 2). As the moderate drinking group was
exposed to cues, their levels of TNF-α decreased. After the
consumption of alcohol, TNF-α levels in MD drinkers
increased, as expected in healthy individuals. The binge
drinking group experienced an opposite reaction with TNF-α
release during exposure to cues and a lack of release following
consumption. With decreased levels of TNF-α, the ability of
fight off inflammation is compromised. These findings are
represented graphically in Figure 2.

As part of a larger project funded by NIH, TNF-α response to
alcohol cues and consumption were measured in binge drinkers
and social drinkers. During the COVID19 pandemic, Josh noted
the importance of a healthy immune response in fighting the
virus. He therefore proposed to examine the differences in TNFα response between the groups and found preliminary evidence
that binge drinkers may have a comprised immune response to
alcohol.
-Sara K. Blaine, PhD, College of Arts and Sciences
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