HERE AND NOW
Half-Truths About Alcoho
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Much is known about alcohol, but much more needs
to be learned to effectively and safely manage its
use. There are several half-truths that are commonly
pelieved by the general public that should be Clarified:

- Belief: Alcohol, if used in moderation, is healthy for
everyone.

- Fact: Moderate drinking benefits only men older
than 50 years of age and women who are post-
menopausal. Even for these populations, the ben-
efits appear to be minimal in persons who already
have healthy lifestyles.

- Belief: Pound for pound, women hold their [iquor
as well as men.

+ Fact: Because women have proportionally less
body water and tend to metabolize alcohol more
slowly than men, women become more intoxiczted
with comparable dose consumption per body
weight.

- Belief: A drink before bed induces sleep

Institute on Alcohol Abuse and Alcoholism (NIAAA). “FAQs for the G
Greenfield, S. “Women and Alcohol Use Disorders” Harvard Review
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fat. Because it can provide many calories, the
drinker’s appetite may be satisfied; as a result, he
or she may not eat properly, causing malnutrition
(Kovacs 2010). The tolerance that develops to
alcohol is comparable to that observed with barbi-
turates. Some people have a higher tolerance for
alcohol and can more easily disguise intoxication.

® Alcohol and Tolerance

Repeated use of alcohol results in tolerance

and reduces many of alcohol’s pharmacological
effects. As with other psychoactive drugs, toler-
ance to alcohol encourages increased consump-
tion to regain its effects and can lead to severe
physical and psychological dependence (Fleming
etal. 2006). Tolerance to alcohol is similar to that
seen with CNS depressants, such as the benzo-
diazepines. It consists of both an increase in the
rate of alcohol metabolism (due to stimulation of
metabolizing enzymes in the liver) and a reduced
fesponse by neurons and transmitter systems (par-
licularly by increasing the activity of the inhibitory

$ tF)‘act: After moderate drinking, onset of sleep may
e faster, but the sleep itself becomes restless,
marked by frequent wakings and inability to get
back to sleep.

* Belief: If you don't feel drunk, it is okay to drive.

* Fact: People are typically unable to determine
accurately how much alcohol is in their system.
For most states in the United States, 0.08% to
0.1% alcohol in the blood is the legal threshold for
driving (i.e., it is against the law to drive with this
blood alcohol content or higher), but studies have
shown that driving performance is significantly
‘mpaired at half this concentration.

* Belief: You can sober up by taking a shower or
drinking caffeine.
Fact: Time is the only thing that truly sobers you
P alter consuming alcehol. Caffeine is a stimu-
Joes not n=utralize the alcohol effects,
7| nterfere with sleeping.

www.r.aaa nih.gov/ FAQs/ General-English;
d “Tesung the Limits of Tipsy” The Wall
15, Avallabie aforeverrecovery.com/blog

neurotransmitier, gamma-aminobutyric acid
[GABA]) to this drug. Development of tolerance
to aicohol is extremely variable; some users can
consume large quantities of this drug with minor
pharmacological effects. The tolerance-inducing
changes caused by alcohol can also alter the
body's response to other drugs (referred to

as cross-tolerance) and can specifically reduce

the effects of some other CNS depressants
(Kenna 2013).

Many chronic alcohol users learn to compensate
for the motor impairments of this drug by modify-
ing their patterns of behavior. These adjustments
are referred to as behavioral tolerance. Examples
of this adjustment include individuals altering and
slowing their speech, walking more deliberately, or

behavioral tolerance
compensation for motor impairments through behavioral
pattern modification by chronic alcohol users
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mMoving more Cautiously to hide the fact that they
have consumed debilitating quantities of alcohol.

B Alcohol Metabolism

Alcoho) 1s
lism (M

lizes

Principally inactivated by liver metabo-
asters and Trevor 2015). The liver metabo-
alcohol at 4 slow

and constant rate and is
unaffected by the amount ingested. Thus, if one
can of beer is consumed each hour, the BAC will
Femain constant without resulting in intoxication.
If more alcohol is consumed per hour, the BAC
will rise

Proportionately because large amounts of
alcohol that cannot be me

tabolized spill over into
the bloo(lslr(nmr

B Polydrug Use

Itis a common Practice to take alcohol with other
drugs, such as tobacco (Kelly et al. 2015), pre-
scription drugs (Kenna 2013), and even illegal
substances (Hedden et al. 2010); this mode of con-
sumption is known as polydrug use (Kenna 2013),
and it occurs in about 64'%'0falcoholics (Hedden
etal. 2010). Mixing alcohol with other types of
drugs can intensify intoxication. This probably
helps explain why marijuana users are more likely
Lo combine their marijuana use with alcohol than
with other drugs (Liquori, Gatto, and Jarrett
2002; Peters and Hughes 2010). In a recent report,
approximately 64% of thosgieg*kij_g treatment for
alcoholism also were diagnosed with another drug
dependence (Hedden e al. 2010). ey

The reasons wh
with other drugs
The following

y individuals combine alcohol
of abuse are not always apparent.

explanations have been proposed:

* Alcohol enhances the reinforcing properties of
other CNS depressants.

* Itdecreases the amount
difficult-to-get drug re
desired effect.

of an expensive and
quired to achieve the

* Ithelps to diminish unpleasant side effects of
other drugs of abuse, such as the withdrawal
caused by CNS stimulants,

* There is a common pre

disposition to use
alcohol and othe

I substances of abuse,

polydrug use
the concurrent use of multiple drugs
disinhibition

loss of conditioned reflexes due to de

pression of inhibitory
centers of the brain

Iy, coadministration of alcohol -‘mh] other
Jlearly, cod actice tha :
Sow, ; of abuse is a common prac atcap
i :)l atic and result in dangerous inter.
Sl
be very probleim s
actions (AddictionCente

m Short-Term Effects

- et of alcohol on the CNS is most simij,,
kb dative-hypnotic agents such as barh,;.
e tatese ]aol de[;resses CNS activity at al| doses
l(lvl\?lf:r;\;:itl‘]'re\or 2015), producing definah).
Mas

Jod derate doses, disinhibition occurs:

{\l g moditioned reflexes reflects a depres.
lhls IOSS. of ~cb0~n,w centers of the brain. The effecys
il lﬂ"hl' ::;e variable and somewhat unpre-
i belhl‘“ 1;‘)(1) a large extent, the social setting anq
(ritiz:w‘;lcs-me determine lh.c individual's response
to such alcohol consumption. For example, alco.
hol can cause one person to become euphoyic
friendly, and talkative but can prompt another i,
become aggressive and hostile. LO\'V to moderate
doses also interfere with motor activity, ref]
and coordination. Often this lmpan‘nfcm is not
apparent to the affected person (CDC 2004 Your
Health” 1999).

In moderate quantities, alcohol slightly
increases the heart rate; slightly dilates bio

€X¢es,

aves-
selsin the arms, legs, and skin; and mod: tely
lowers blood pressure. It stimulates appeti
increases production of gastric secretions. 4,4
markedly stimulates urine output. At hig!
doses, the social setting has little influe, n the
expression of depressive actions of the -, hol.
The CNS depression incapacitates the 1. idual,

causing difficulty in walking, talking, and think
ing. These doses tend to induce drowsiy

sand
cause sleep. If large amounts of alcoho! ave cop.
sumed rapidly, severe depression of the #rai,
system and motor control areq of the brain occurs,
producing incoordination, confusion, diorienta-
tion, stupor, anesthesia, coma, and ¢y ath
(CDC 2008).

The lethal level of alcohol is betweer (4% and

0.6% by volume in the blood (Master« 411 Trevor
2015)

- Death is caused by severe depression of the
respiration center in the brain stem. 414} lough
efore drinking
pable of producing this effect.
alcoholic may me
rapidly than g light drinker, the toxicity level
of alcohol stays about the same. In other words,

it takes approximatcly the same concentration of
alcohol in the body to kill a nondrinker as it does
to kill someone who drinks on a regular basis.

the person usually passes out b
anamount ca

Allhough an

tabolize the drug
more



The amount of alcohol required for anesthesia is
very close to the toxic Ie)'cl, which is why it would
notbea useful anesthetic. See “Signs & Symp-
{oms: psychological and Physical Effects of Various
Blood Alcohol Concentration Levels” for a sum-
mary of the effects of various BAC levels.

Asa general rule, it takes as many hours as
(he number of drinks consumed to sober up
complelely. Despite widely held beliefs, drink-
ing black coffee, taking a cold shower, breathing
pure OXygen, and so forth will not hasten the
sobering process. Stimulants such as coffee may
help keep the drunk person awake but will not
ove judgment or motor reflexes to any sig-

impr
nificant extent.
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THE HANGOVER

A ffuniliar consequence of overindulgence is
fatigue combined with nausea, upset stomach,
headache, sensitivity to sounds, and ill temper—
the hangover. These sy mptoms are usually most
severe many hours after drinking, when little

or no alcohol remains in the body. No simple
explanation exists for what causes the hangover.
Theories include accumulation of acetaldehyde (a
me.labolil(- of ethanol), dehydration of the tissues,
!)olsnning due to tissue deterioration, depletion of
important enzyie systems needed to maintain rou-
tine functioning, an acute withdrawal (or rebound)
response, and metabolism of the impurities in alco-
holic beverages (Compound Interest 2016).

Number of Blood Alcohol

Drinks* Concentration

1 0.02-0.03% No overt effects, sligh! muod s'c =tion

2 0.05-0.06% Impairment begins. Feeling uf retovatier 1, .0 2" decrease in reaction
time and in fine muscle coorcinativf

3 0.08-0.09% Balance, speech, vision, hearing siightly impaireq, fe<lings of euphoria,
increased confidence; loss of motor coordination

3-4 0.08% Legal intoxication.

4 0.11-0.12% Coordination and balance becoming difficult; distinct impairment of mental
faculties, judgment.

5 0.14-0.15% Major impairment of mental and physical control; slurred speech, blurred
vision, lack of motor skills.

7 0.20% Loss of motor control-must have assistance in moving about; mental
confusion.

10 0.30% Severe intoxication; minimum conscious control of mind and body.

14 0.40% Unconsciousness, threshold of coma.

17 0.50% Deep coma.

20 0.60% Death from respiratory failure.

Note: For each hour elapsed since the last drink, subtract 0.01

5% blood alcohol concentration, or approximately one drink.

d the National Clearinghouse for Alcohol and Alcoholism Information

Data from Ohio State Police Driver Information Seminars an
Wants Lower Legal Limit for Blood Alcohol.” Deseret News 163

5600 Fishers Lane, Rockville, MD 85206; Evans, W. “NTSB
(15 May 2013): A1.
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The body loses fluid in twe w
hol’s diuretic action, which sometimes results
in dehydration: (1) the water conte
beer, increases the volume
alcohol depresses the center in the hypothala-

mus of the brain that controls release of
conservation hormone (

With less of this hormo
increased. Thus, afte
the highly concenty

ays through alco-

nt, such as in
ofurine and (2) the

awater
antidiuretic hormone).

1€, urine volume is further
r (lrinking hcu\'ily, especially
. | ated forms ol alcohol, the per-
sonis thirsty, However, this ctfect by itself does not
explain the symptoms of a hangoy er. ‘

; The type of alcoholic beverage one drinks may
influence the hangover that resulys, Some people are
more sensitive to particular alcohol impurities than
others. For example, some drinkers haye no problem
with white wine but an equal amount of some red
wines gives them a hangover. Whiskey, scotch, and
fummay cause worse hangovers th
given equal amounts of alcohol, be
gin have fewer impurities. There
that mixing differe

anvodka or gin,
cause vodka and
is little evidence
nttypes ol drinks per se produces
a more severe hangover. It is more likely that more
than the usual amount of alcohol is cox‘\sume(l when
various drinks are sampled.

A common treatment for a hangover is to take a
drink of the same alcoholic beverage that caused
the hangover. This practice is called “taking the
hair of the dog that bit you” (from the old notion
that the burnt hair of a dog is an antidote to its
bite). This treatment might help the person who
is physically dependent, in the same way that
giving heroin to a heroin addict eases the with-
drawal symptoms. The “hair of the dog” method
may work by depressing the centers of the brain
thatinterpret pain or by relieving a withdrawal
response. In addition, it may affect the psychologi-
cal factors involved in having a hangover; distrac-
tion or focusing attention on something else may
case the effects.

Another remedy is to take an analgesic com-
pound such as an aspirin—caffeine combination
after drinking. This treatment is based on the
belief that aspirin helps control headache, and
the caffeine may help counteract the depressant
effect of the alcohol. In reality, these ingredients
have no effect on the actual sobering-up process.
In fact, products such as aspirin, caffeine, and

diuretic ;
a drug or substance that increases the production of urine

f\l K S('Ill(’l' can irrilﬂl(’ [hc SLOIme (h l“lln;., ot ¢
L( - 2 a y

ot where B > l '(’IS worse.

I | § h( e lh(. l)(rSOn €

m Dependence

According to the Work'l Health Qrgﬁ"ililli(»ll‘
approximately 3.§|nilh§_)p~dcalhs l:cldl(:d 1o alco-
hol consumption og_cl!l'_gg_c!l year 5l_ro‘un.d the
\:'orI(l iWHO 2016). It1s estimated that in the
UBitéd States 12.5 mil}lion‘mrtjr)_gn(l women sy f-
fer from alcoholism. In this group, men are three
times rlio’rg_lkaﬁllﬁ_Ul)SQmCJLlp develop signif;-
Cil—li!.({cﬁCJl(lCLIEQ_O_lL!_I!E_(_lL‘}g (Alcohol Abuse
Essentials 2010). :

In 2015, 37.7% of. high school seniors dr;u?k
en—ou—gh.alcohql to get drunk (Johnston 2016,
Unfortunately, many people become so dependeny
on the psychological inﬂuenc?s of alcohol that
they become compulsive, continually consuming
it. These individuals can be severely handicappe
because of their alcohol dependence and ofic:
become unable to function normally in socie
People who have become addicted to this drig
are called alcoholics and likely include many
the 6.1% of high school seniors in 2015who vould

regﬁlarbﬁ[i;ﬂg&li]y (Johnston 2016). Be:
of the disinhibition, relaxation, and sense ol
well-being mediated by alcohol, some degre
psychological dependence often develops e
routine users, and the availability of alcohol
erages at social gatherings becomes require

Because of the physiological effects, phyi
cal dependence also results from the regula;
consumption of large quantities of alcohol. ]
consequence becomes apparent when ethan: !
is abruptly interrupted and withdrawal symp s
result. The severity of the withdrawal can va
according to the length and intensity of the '
hol habit. The prototypic withdrawal patteriis irc
as follows (Fleming et al. 2006):

Stage I (minor): Restlessness, anxiousness, /o p-

ing problems, agitation, tremors, and rapid
heartbeat

°

Stage 2 (major). “Minor” symptoms plus halluci-
nations, whole-body tremors, increased blood
pressure, and vomiting

Stage 3 (delirium tremens): Fever, disorientation,

confusion, seizures, and fatality in 3% to 5% of
cases

Recovery from alcohol dependence is a long-
term process. Because of the severe withdrawal
and the need for behavioral adjustments, most
people relapse several times before long-term
abstinence is achieved. Even people who have
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not used alcohol for years may relapse under very
seressful circumstances, such as apparently was
the case for the well-known actor Phillip S-(‘\'mh()ll
Hoffman, who died from a drug overdose in ‘)(;Hr
after 2 decades of sobriety. Despite the occa- §
sional tragic examples of relapse after long-term
sobriety, for those who achieve 5 years of sobriety
relapse is not all that common and is typically

Jess than 15%, compared to 30% relapse rate for
lll‘ojgj\'ho.‘"!re, abstinent for less than a vear

(Manejwala 2014).

MEDICATIONS FOR DEPENDENCE

Althoughj!Qf)l??l dependence afflicts about 4%
of the adult population, only 10% to 15% of these
"ﬁ}ﬁ@@é’p;ﬁgrime treatment. Thisis
pam;l”)' due to the misconception that alcohol-
ism is best dealt with by “willpower” and medicine
has no role. However, as we have discussed in this
chapter, chronic alcohol use has numerous neuro-
biological consequences, and thus it makes sense
that biological strategies based on medication

can be helpful in treating persons severely depen
dent on alcohol. The following three medication
currently are approved by the FDA for adjunciiv:
intervention (i.e., they should be used in co
bination with behavioral therapy) (Kennx”
Masters and Trevor 2015):

+ The oldest drug approved for alcoholisin tre
ment,_ﬂi_s_lﬂﬁram,(;\;ﬂlggsg), has becom: I
popular with many doctors because it 1=
users very sick and nauseous when they

sume alcohol. It works by interfering Wit t'i
metabolism of alcohol. It is easily avoide:d it ¢
patient is anticipating drinking and is typically
only helpful in the treatment of highly mcu
vated alcoholics.

Naltrexone (an_opiate antagonist) relieves alco-
hol craving and helps to reduce relapse rates

in alcohol-dependent patients. Although about
20% of this population have a positive response
to naltrexone treatment, the other 80% are

for the most part nonresponsive. One possible
explanation for this ﬁr'l'dﬁ)’gvi;ﬁw existence of
an opioid receptor variant in the
group that makes people vulnerable to the

addicting effects of alcohol, which can be sup-
atment. Thus, the lack

pressed by naltrexone tred

of such a variant opioid gene in the majority of

alcoholics could explain their lack of response
: o nahrexone (Falloon 2010).

The third drug, acamprosate (Cmnpm!), blocks

the release of the excilil;g neurotransmitter

r(’.\ponsi\'c

| ate . : ;
glutamate, which reduces withdrawal in absti-

nent alcoholics.

’“”}‘"lgh these FDA-approved medications
have significantly influenced strategies used (o
treat alcoholism, they are far from being univer-
sally effective. There continues to be considerable
research as we try to discover even more effective
f'lt’CIi(ali()ns for treating the problem of alcohol-
ism. For optimal benefit, alcoholics need to be
carefully subtyped (including features such as age,
gender, duration of dependence, mental status,
and even genetic makeup) and matched to the
appropriate medication and behavioral therapy

(Johnson 2010).

B Alcohol and Genetics

Large-scale studies of twins suggest that addic-
tions such as alcoholism are among the most
s of mental illnesses. (,'onsequcntl)’,
because of our unique gene patterns some of us

et hooked on alcohol whereas others can party
| but afterwards walk away without any need

& to consume more alcohol (Wallis 2009).

“eccarch has demonstrated that the specific genes
that contribute to these inherited vulnerabilities
influence elements of alcohol intake, such as
pening of neuronal
hat he or she has
an enhanced
ohol (Wallis

inherited type

har

"

cali
excessive consumption, dam
.dhack that warns a person t
ccnsumed too much alcohol, or
nse of pleasure after drinking alc

1€

Z2009).
s in the intensity of a hangover or

ti1e negative effects of drinking such as nausea or

dizziness can also be influenced by genetics (see
ow”) and are likely to

d the development of

Difference

“Family Matters: Asian Gl
affect frequency of use an
4ddiction to alcohol. Despite the prominent role
of heritability in the expression of alcohol depen-
dence, the environment is equally as important;
and healthy, it can diminish the
duce the likelihood that
a person’s

if it is supportive
genetic influence and re
alcoholism will be expressed even when

genetics increase the risk (Wallis 2009).

#

The Effects of Alcohol on Organ
Systems and Bodily Functions

As mentioned earlier, BAC depends on the size of
the person, presence of food in the stomach, rate
of drinking, amount of carbonation, and ratio of
muscle mass to body fat. Furthermore, alcohol has

f
[
[
|
l
1
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FA
Asian Glow
The way people are affected b
nificant influence on the likeli
example, if drinking causes n

very unpleasant reaction, the
not likely and alcoholism pro

y drinking has a sig-
hood of addiction. For
ausea, vomiting, and a
N repeated heavy use is
bably won't occur, Two

independent of genetics by using the medication
Antabuse. Because of its ability to block the eliming
tion of acetaldehyde after drinking, Antabuse is gjven
to discourage alcohol-dependent people from abus.

ing this drug.

tions, such as Chinese, Jap
cause the build up of a Very annoying and unpleasant
metabohte of alcohol known as acetaldehyde, which

In turn, causes side effects such as nausea, vomit- '
ing, Sweating, ’

chest pains, and flushing of
. , the face
known as the Asjan glow. Such reactions are typically
unpleasant enough to éncourage those with these

genes Fo avoid alcohol, thus protecting them against
becoming alcoholics. Interestingly, the accumulation
of acetaldehyde ang its effects also can be promoted

Data from Buddy, T. “Antabuse Treatmen
“The Genetics of Addiction: R

Available http://money.cnn

for Alcoholism? VeryWel. July 2015. Available htp://alcoholism.about com/od/ meds/a/antabuse. htm; Walls,

esearch Shows How Genes and the Childhood Experience Pave the Road to Substance Abuse” CNNMoney.com. 16 Octobs: 2750
com/2009/10/16/ news/genes_addiction fortune/index.htm

pervasive effects on the major organs and fluids of
the body (NIAAA 2010). In fact, the effects of this
substance on body functions potentially can be so
profound and destructive that alcoholism (severe
addiction) is now considered a disease (NTAAA
2010). The pervasive effects of alcohol on bodily
organs are discussed in greater detail in the fol-
lowing sections and summarized in Figure 7.2.

why naltrexone, an opioid receptor antagon

is an effective treatment for some alcoholics
may explain why some people have a highe: 1)
of becoming an alcoholic. In higher doses
depresses the cerebellum, causing slurred -
and staggering gait. These doses also impa:
person’s ability to do tasks that require vig;
and rapid decision making. Often these peor s
are unaware that their performance is imp..

ch

: making them potentially dangerous when ¢~
B Brain and Nervous System ing in gcli\’ities such as drivini a car (Masteis and
Every part of the brain and nervous system Trevor 2015).

is affected—and in extreme cases can be Very high doses depress the respiratory ccers
damaged—Dby alcohol (see Figure 7.2). An impor- of the medulla, resulting in death. Furtherimore,

tant finding demonstrates that even moderate
consumption of alcohol can cause shrinkage of
brain volume. People who routinely drink more
than 14 drinks per week lose a )w_lrely 1.6%
of brain size compared to nondrinkers. he great-
est effect was observed in female heavy drinkers
older than 70 years of age (Reinberg 2007). In low
to moderate doses, alcohol suppresses subcortical
inhibitions of the cortical control centers, result-
ing in disinhibition. It also increases the release
of endorphins, which likely contributes to th
rewarding properties of alcohol; helps explain

alcohol alters the production and functionin: of
transmitters such as dopamine, serotonin, G4 BA,
and brain endorphins (Ratsma, van der Stelt, and
Gunning 2002). Recent findings suggest that even
cannabinoid receptors—the targets of the active
ingredients in marijuana—are affected by alcohol
(Kenna 2013). These neurochemical effects con-
tribute to the fact that alcohol consumption can
aggravate underlying psychiatric disorders such
as depression and schizophrenia (Bertolote et al
2004) and may suggest novel ways to develop more
effective therapies (Basavarajappa 2007).



A\ Cerebellum

FIGURE 7.2 The principal control centers of e L
interconnected.

Heavy drinking over many years iy f sjtie
serious mental disorders and irreversible -
to the brain and peripheral nervous sy
ing to permanently compromised mental [
tion and memory and alterations in other braii

xamusa 2010). In addition, abrupt
1e aicoholic

systems (Ba
cessation of alcohol consumption in tl

can result in serious withdrawal effects, suc h as
life-threatening seizures, and require intensive
emergency care (Phys.org 2009).

u Liver

Among alcoholics, liver dis
sible for 10% to 15% of deat
Alcohol-induced liver disease p
stages (Kenna 2013). In the firststag
alcoholic fatty liver, liver cells increase the produc-
li.On of fat, resulting in an enlarged liver. This
direct toxic effect on liver tissue is known a3 the
hepatotoxic effect. This effect is reversible and
can disappear if alcohol use is stopped. Several

orders are respon-
hs (Fairb;mks 2009).
rogresses in three
e, known as

—-3@,_

© Brain regien< influenced by modzrate doses of alcohol

A\ Brain region suppressad by moderatsly high doses of alcohol

@ Brain regions suppressed by ver

< ny zlcohol consumption. Note that all are

2, tead-
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oblongata

igh doses of alcohol

as of the brain aré

oholic beverages
fatty liver in males. For females,
ard liquor per day several
he same condition.
from alcohol, the

s of drinking five or siX alc
ach day produces

s few as two drinks of h
days in a row can produce t
After several days of abstaining
liver returns to normal.

The second stage develops as the fat cells con-
tinue to multiply. Generally, irritation and swell-
ing that result from continued alcohol intake
causc alcoholic hepatitis. At this stage, chronic
inflammation sets in and can be fatal. This second

hepatotoxic effect
a situation in which liver cells increase

resulting in an enlarged liver .

alcoholic hepatitis
the second stage of alcohol-induced liver disease in which

chronic inflammation occurs; reversible if alcoholic con-
sumption ceases 2 5

the production of fat,

HJ/ 4
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A normal liver (top) as it would be found in a healthy human
body. An abnormal liver (bottom) that exhibits the effects of
moderate to heavy alcohol consumption.

stage also is reversible if the intake of alcohol
ceases.

Unlike stages 1 and 2, stage 3 is not reversible.
Scars begin to form on the liver tissue during
this stage. These scars are fibrous, and they cause
hardening of the liver as functional tissue shrinks
and deteriorates. This condition of the liver is
known as eirrhosis and often is fatal.

The liver damage caused by heavy alcohol con-
sumption can cause problems when taking drugs
that affect liver function. For example, the over-
the-counter analgesic acetaminophen (Tylenol)
can have a deleterious effect on the liver, espe-
cially when the function of this organ has already
been compromised by alcohol (Masters and
Trevor 2015).

cirrhosis
scarring of the liver and formation of fibrous tissues; results
from alcohol abuse; irreversible

m Digestive System

The digestive system consists “)f gils”‘)if."l‘\tindl
structures involved in processing and digesting
foods and liquids; it includes the mouth, p'h‘n ynx,
esophagus, stomach, and small qnd 1;.lrgv Intestineg
As alcohol travels through the digestive system,
itirritates tissue and can even damage the tiss;e
lining as it causes acid imbalances, inflamma-
tion, and acute gastric distress. Often, the resy]y
is gastritis (an inflamed smmacp) and heartbuyry,
The more frequently consumption takes place,
the greater the irritation. One out (.)f‘lhr('(' heavy
drinkers suffers from chronic gastritis. Further-
more, the heavy drinker has double the probabj
of developing cancer of the mouth and esophag
because alcohol passes these two organs on the
way to the stomach.

Prolonged heavy use of alcohol may cause
ulcers, hiatal hernia, and cancers throughout
the digestive tract. The likelihood of cancers iy,
the mouth, throat, and stomach dramatically
increases (15 times) if the Q‘C_r&l_ls__&llrs‘(). a heavy
smoker (Lee et al. 2005). The pancreas is anoti ¢
aéz—_nassocialed with the digestive system t}).¢
can be damaged by heavy alcohol consumprio,
Alcohol can cause pancreatitis, pancreatic i .
sis, and alcoholic diabetes (Federico etal. »

E Blood

High concentrations of alcohol diminish !
effective functioning of the hematopoietic /(-
building) system, decreasing production o
blood cells, white blood cells, and platele: h-
lems with clotting and immunity to infectio

not uncommon among alcohol abusers. O

the resultis lowered resistance to disease.
drinking appears to affect the bone marro
where various blood cells are formed. Th:
pression of the bone marrow can contribi
anemia, in which red blood cell productio,

not keep pace with the need for those cells [1: 1wy
drinkers are also likely to develop alcoholic Hiced-
ing disorders because they have too few platclets

to form clots (Fleming et al. 2006; Masters 20
Trevor 2015).

® Cardiovascular System

The effects of ethanol on the cardiovascula
system have been extensively studied, but much
remains unknown. Ethanol causes dilation of
blood vessels, especially in the skin. This effect
accounts for the flushing and sensation of warmth
associated with alcohol consumption.
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The long-term effects of alcoho) on the
vascular system are dose dependen, S [
jes have suggested that regulay liglu‘(\,, e Stud.
drinking (two or fc\\'crgMo( Wine Moderae

e ey e ———C Per day
actually reduces the incidence of heart gt )
such as heartattacks, strokes, anq llif,'i] ; INI‘M
sure b;;20% 0 40% in some p“i"”dlli(),, ) o\o(l pres
and Trevor 2015), although the benery; ;;} _"N“ i
challenged (Hartney 2012). The type of ”-I.\(x l)gvn
peverage consumed does not 31PPL""U‘ o l;(-(,'”hoh(
tant as long as the quantity of alcoh] mnsump.m.
is moderate (ﬂggﬁwdm_)' -‘\'lh():“,(] d
the precise explanation for this coTon;u'\ l)v;:g-ll
is not known, it has been suggested 1o e ] “(‘ ;t
o the effects of moderate alcohol doses i, uA-h'(c(\
ing stress and increasing the bloo concentration
of high-density lipoproteins (HDL) (Masters and
Trevor 2015). HDL is a molecular complex used
to transport fat through the bloodstream, and
its levels are negatively correlated with caydio.
vascular disease. In addition, moderate levels of
alcohol decrease the formation of blood clogs 11,
can plug arteries and deprive tissues of cssepiyl
oxygen and nutrients. The populations mos
likely to benefit from the protective properiics
moderate levels of alcohol appear to be iner .-
than 50 years of age and postmenopaisal wo 1,
Mod drinking on a daily average is ;v
mately one drink (e.g., a glass of wine) [0 v,
and two drinks for men. However, it shovi 1.
noted that some scientists argue that it is no1 (/-
alcohol itself that protects against cardiov..
disease but the fact that moderate drinker o
to live healthier lifestyles such as not smoton.
eating good diets, and engaging in reguiar cxe:
cise (Rabin 2009). These confounds need (1t
study to determine if moderate consumpiion of
alcohol is as healthy as suggested by earlicr st
ies. Regardless of whether moderate drinking :
healthy, it is clear that drinking more than mod
erate amounts of alcohol can result in increased
health risks that more than offset the benefits
(Ward 2013).

Some of the confusion about alcohol’s health
influences may be due to the fact that the cardio-
vascular protective effect ol moderate drinking
isat least partially race specilfic. A report suggests
that alcohol use that prevents cardiovascular dis-
ease in white men may actually increase heart dis
€ase in black men (Fuchs 2004).

Because of the potential for developing addic-
tion to alcohol and the increased health risk
with heavy drinking, most health providers and
fesearchers would not encourage a nondrinker to
Slrt o consume alcohol in an attempt Lo gain a

rdio.

,?("Ill,l benefi In
1ons 1mogy likely (¢
mnslnnplmn, the

addition, even in those popula-
v benefit from moderate alcohol
Persons wh (I,l(‘.’l(")‘(’A;:(I‘\“f lh,“k(.’) 7 disappear in

Include low-fat die(s \!‘1(.: - '”1”"‘ ,m“”'“ that

meng (e hniqm-s. (m‘d re r::I‘“” , “f Bt mpnage:

eral, mogy clinicians be L’ .‘” ; x,(mw i gen-
more people (a é ,( leve that alcohol use kills
than it sayes ’I;IF(’,P';A‘; ”'.‘”c,‘y 100,000 per year)

(Hansn dn(‘lAI ' 2;)(1??(; it kll!\' tend to l:c younger
Ward 9013) 42003; “Special Report”™ 1997;
m:];i:;‘:;::‘f”llnl('nsv use of alcohol ch;m‘gos'lhc.

z : ol heart muscle by replacing it with
fatand fiber, resulting in a heart muscle that
h‘f“"“('\ enlarged and flabby. Congestive heart
failure from alcoholic cardiomyopathy often
occurs when heart muscle is replaced by fatand
fiber. Other results of alcohol abuse that affect the
heart are irregular heartbeat or arrhythmia, high
blood pressure, and stroke. A common example
ol damage is “holiday heart,” so called because

people drinking heavily over a weekend turn up in
the emergency room with a dangerously irregular
hearthear. Chronic excessive use of alcohol by
peay ith arrhythmia causes congestive heart
Lailese Malnuerition and vitamin deficiencies
sociated with prolonged heavy drinking also
Luie 1o cardiac abnormalities (Fairfield and
teher 2002).

Ed

waxual Organs

.1 alcohol lowers social inhibition, its use

rs with sexual functioning. As Shakespeare
111 Macbeth, alcohol “provokes desire, but it

e away the performance.” Continued alcohol

¢ causes prostatitis, which is an inflammation of
i prostate gland. This condition directly inter-
i res with a man’s ability to maintain an adequate
¢ cction during sexual stimulation. Another fre-
quent symptom of alcohol abuse is atrophy of the
testicles, which results in lowered sperm count and
diminished hormones in the blood (Dhawan and
Sharma 2002; Emanuele and Emanuele 2010).

® Endocrine System
Endocrine glands release hormones into the
bloodstream. These hormones function as

alcoholic cardiomyopathy
congestive heart failure due to the replacement of heart

muscle with fat and fiber

JM‘}/ o
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messengers that directly affe
function throughout the body. Alcohol
alters endocrine functions by inﬂuoncing the
produc.lion and release of hormones and affecy
endocrine regulating systems in the hypothal .
mus, pituitary, a g

nd gon ;
2 ol alcohol
abuse, levels of Lestosterone (e male sex hoy

mone) may decline, resulting in sexy,
breast enlargement, ang 10ss of body

7 3 ¥
Women EXperience menstryg| del

abnormalities, and infertility (v
Trevor 2015),

B Kidneys

Frequenl abuse of
the Kidneys. The -
function diminish
blood and proper
Serious metabolic
of impaired kidne

cteell ang lissue

abuse

ads. Because

al impolcncc,
hair in men.
ays, ovarian
asters and

alcohol can severe
esulting decreqse
es this organ’s
ly form urine
problems. Another consequence

y function in alcoholics is (hat

l!wy tend to experience more urinary tract infec-
tions than do nondrinkers or moderate drinkers
(National Kidney Foundation 2015),

ly damage

in Kidney
ability 1o process
and can result iy

B Mental Disorders and Da
to the Brain

Persons with mental disorders are significantly
more likely to have an alcohol problem. This
may be in part because heavy alcohol consump-
ton compromises the

functions of those parts
of the brain that control emotions

behavior (Healy 2009). For example, long-term
heavy drinking can severely affect memory, judg-
ment, and learning ability (Fleming et al. 2006).
Wernicke-Korsakoff's syndrome is a character-
istic psychotic condition caused by alcohol use
and the associated nutritional and vitamin defi-
ciencies. Patients who are brain-damaged cannot
remember recent events, and compensate for their
memory loss with confabulation (making up ficti-
tious events that even the patient accepts as fact)
(Masters and Trevor 2015).

mage

and social

Wernicke-Korsakoff’'s syndrome
psychotic condition connected with heavy alcohol use and
associated vitamin deficiencies

fetal alcohol syndrome (FAS)
a condition affecting children born to alcohol-consuming

mothers that is characterized by facial deformities, growth
deficiency, and mental retardation

2] WoIINYS/AydeBoioyd s P ¢

Fetal alcohol syndrome is characterized by facial defor,
as well as growth deficiency and mental retardation

ues

B The Fetus

In pregnant women, alcohol easily crosses «|
placenta, and often damages the fetus in ¢,
moderate to excessive drinking. It can also
spontaneous abortion due to its toxic actio:
Another tragic consequence of high alcoh
consumption during pregnancy is fetal /-
syndrome (FAS), which is characterized by
deformities, growth deficiency, mental rei..:
tion, and joint and limb abnormalities (Ma

and Trevor 2015). The growth deficiency o

in embryonic development, and the child 1
does not catch up after birth. The mild to «

ate mental retardation does not appear (o lecsen
with time, apparently because the growth imypair-
ment affects the functional development of 11
brain as well.

The severity of FAS appears to be dose related
The more the mother drinks, the more severe the
fetal damage. A safe lower level of alcohol co-
sumption has not been established for pregnant
women (Masters and Trevor 2015). Birthweight
decrements have been found at levels correspond-
ing to about two drinks per day, on average. Clini-
cal studies have established that alcohol itself
clearly causes the syndrome; it is not related to the
elfects of smoking, maternal age, parity (number
of children a woman has borne), social class, o1
poor nutrition. Chronic maternal alcohol con-
sumption is the leading cause of mental retarda-
tion and congenital defects in children (Masters

\
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and Trevor 2015). Another study demonstrage

(hat just a few epiéodes of heavy drinkiné b‘\' :
regnant }voma.n increases the likelihood [h“u

the offspring will also abuse alcohol later i ;i!b

(Psychology Today 2007).

s Gender Differences

Research has demonstrated that there are impor-
tant phm'macologica] differences in how mul(fsm-
and females respond to the consumption ol‘a];ov
hol. For example, in women heavy alcohol use
will cause accelerated damage to the brain, ii\-(‘r
differences persist even after adjusting for the
uantity of alcohol according to the differences
in gender size. It is thought that at least part of
the greater sensitivity of women to the effects of
this drug is due to their tendency to metabolize
alcohol more slowly than their male counterparts
(NIDA 2015b), or it may be due to a high ner-
centage of body fatin females, leading to g.'L-_“‘ .
retention of the drug (Kenna 2013; Leigh 2007).
In addition, problems associated with alcohol
abuse might express differently in men and
women, with females more likely to experience
depression, whereas men are more likely to b
drink and engage in fighting (Norton 007
Other differences relate to their response o
ment. Gender differences in treatment o
likely reflect factors such as women'’s tendsr v
have a later onset of alcohol use and asscoiawe”
more positive family history, maore

marital disruption (Gomberg 2003). and mior
ers, such as depres

associated psychiatric disord

sion, anxiety, and stress (Kenny, Jones, and Bai-
nett 2015; Women's Health Weekly 2003). Although
the reasons for these differences
must be considered as researchers

problems, a

are unclear, they
and clinicians

heart, and muscles compared to male users. These

try to elucid;
m;m : ’[Fl(l(llzllc the causes, consequences, and
: ective treatments for alcoholism.

® Malnutrition

As previously mentioned, malnutrition is a fre-
quent and extremely serious consequence of
Seyere alcoholism that tends to occur most often
in less affluent alcoholics. It has been suggested
that malnutrition exaggerates the damage that
alcohol causes to the body's organs, cspcciu”y

the liver, Malnutrition apparently expresses S0
frequently in this population because many alco-
holics find it difficult to eat a balanced diet with
adequate caloric intake. For example, heavy alco-
hol consumption often is associated with diets low
in fruits and vegetables and high in calories from
alcoholic beverages, added sugars, and unhealthy
fats. Many alcoholics consume between 390_“_'3d
1000 Lilocalories per day (2QQ()_]_<j!Qcalgr.’i_€§_[£r
is considered normal Iwﬂ\'ﬁfi‘&",_"@—'l)—'-‘

ories consumed by
tains

das
In addition, most of the cal
< come from alcohol, which con

lories/gram (less than fat, which comain§
Inutrition problem is

a

i
0 Lilocalories/gram). The ma
rray ated because alcohol’s calories are emptys

~lcohol does not contain other nutri-

“h as vitamins, minerals, protein, Or fat.

1< alcoholics may be deriving 50% or more

\snal caloric intake from alcoholic bever-

rofound deficiencies in important nutrients

[cading to serious degeneration of health.

alnutrition problems may be

e of the damage done

by chronic exposure

doses of alcohol.

both the stom-

fering with the

from food

S,
“al
'
1

ages. |

in addition, the m

\cr aggravated becaus
the g.xslrointes(inal tract
(he irritating effects of high
'his can damage the linings of
.ch and intestines, thereby inter
ption of essential nutrients

proper absor
(Thorley et al. 2015).
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