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Life Threatening

+ Loss of consciousness

« Danger of lfe-
threatening alcohol
poisoning

« Significant risk of death
in most drinkers due
1o suppression of vital
life functions

Increased Impairment

« Porcaived beneficial
effects of alcohol,
such as relaxation,
give way to increasing
intoxication

«lIncreased risk of
aggression in some

impairments in ll

driving skills

« Increased risk of njury
10 self and others

+ Moderate memory
impairments

As BAC Increases, So Does Impairment

Severe Impairment

significantly impaired

« All driving-related
skills dangerously
impaired

« Judgment and
decisionmaking
dangerously impaired

« Blackouts (amnesia)

« Vomiting and other
signs of alcohol
poisoning common

« Loss of consciousness

Mild Impairment

* Mild speech,
memory, attention,
coordination,
balance impairments

« Perceived beneficial
effects, such as
relaxation

« Sleepiness can begin

http://pubs.niaaa.nih.gov/publications/AlcoholOve
rdoseFactsheet/Overdosefact.htm

Effetti dell’alcol sull’organismo

Alcohol dependence.
Memory loss.

Premature aging. Drinker's nose.

Cancer of throat and mouth .

Weakness of heart muscle.
Frequent colds. Reduced Heart failure. Anemia.
resistance to infection. Impaired blood clotting.

Increased risk of pneumonia. ° o Breast cancer.
*—

Liver damage. @
Vitamin deficiency. Bleeding.
Severe inflammation
of the stomach. Vomiting.
Diarrhea. Malnutrition.

Inflammation of the pancreas.

Trembling hands.

Tingling In%m,
Numbness. Painful nerves.

Impaired sensation :
leading to falls. In men:
Impaired sexual performance.

n women:

Risk of nMng birth to deformed,
retarded babies or low birth
weight babies.

Numb, tingling toes.
Painful nerves.

Babor, ‘The Alcohol Use Disorders Identification
Test: Guidelines for use in primary care’, WHO,
Management of substance abuse: Alcohol




Alcolemia
(Blood Alcohol Concentration: BAC)
|

= Assorbimento

= Metabolismo

",- Distribuzione
= Eliminazione

g alcohol /100 mL




Assorbimento
]
Fattori che influenzano |’assorbimento:
= Concentrazione dell’etanolo

quantita consumata

grado alcolico della bevanda

. Tipo di bevanda Esophagus
% " Proprieta irritanti dell’etanolo /
” . Velocita di ingestione
= Presenza di cibo
. lusso sanguigno al sito di assorbimento .

Upper /

Intestines ” -
80% { Y|
\ s | Stomach
L 14

20%
Lower / N

Intestines eyt :




Distribuzione
]

Fattori che influenzano la ditribuzione:
+ Acqua corporea
+ Fattori che governano la circolazione
* Vasocostrizione
e Ormoni

+ Attivita muscolare
" * Temperatura




Eliminazione
] |

—— respiro

/ sudore

Fattori che influenzano |’eliminazione:
* Perspirazione
» Respirazione (frequenza)
» Temperatura e Umidita (ambiente e corpo)
» Esercizio fisico
» Stress

urine




Metabolismo
]

Lives

Fattori che influenzano il metabolismo:
* Abitudine al consumo
* Genetica

.+ Sesso
* Uso di farmaci
15%
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First Pass Metabolism
] [ ]

—e— Ethanol oral
—O— Ethanol intravenous

03

02

0.1

Serum ethanol concentration (mg/100 ml)

- 4

30 60 20 120 150 180 210 240
Time (minutes)
. Fattori che influenzano il FPM: Oneta, 1998
Sesso
L eta

quantita/concentrazione ingerita
tempo di svuotamento gastrico
= morfologia dello stomaco

. presenza di Helicobacter pylori




Metabolismo ossidativo
]

/
| Ethanol ’— Acetaldehyde

mM um
+
\AD (3} NAV Cytosol

ALDH2
Acetate

M
NAD* NADH
w®_/ Mitochondria

K, ADH classe| <1mM

K., ALDH 1-200puM
K., CYP2E1 10mM




Metabolismo non ossidativo
] I ——
NAD* NADH
Oxidative: CH,CH,OH AL» CH,COOH + CH,CHO
(Ethanol) ADH (Acetaldehyde)

Non-Oxidative: FAEE Synthase

Fatty Acid Ethyl Esters (FAEE)

Phospholipase D

Phosphatidylethanol (PEth)
UDP-Glucuronosyltransferase (UDT)

Ethyl Glucuronide (EtG)

Sulfotransferase (SULT)

Ethyl Sulfate (EtS)
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Fattori che influenzano l’alcolemia

» Caratteristiche della modalita di consumo
* Quantita
» Tipo di bevanda alcolica
* Modalita di consumo (velocita/frequenza/binge)
v * Presenza di cibo
’,, » Caratteristiche individuali
= Sesso
/= Eta
= Peso
= Abitudine al consumo
= Polimorfismi enzimi del metabolismo
= Patologie o carenze nutrizionali
= Consumo farmaci
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Quantita
]

AOne drink —— 100 mg%

DOTwo drinks =~ ~ 50 mg% s
AThree drinks ’
WFour drinks S0

2,500

Blood Alcohol Concentration (mg%)

2,000

1,500

1,000

AUC (mg/ml x hr)

1 2 3 4 5 6 71 8
Time (hours)

Wilkinson, 1977

UA

X10

X16
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* rallenta l’assorbimento

Presenza di un pasto
i ;
o iC
s i — o
— T 40 ; <
2 g t Ethanol 0.3 g kg™’
£ 21D before meal
o2 50
§, 020 fasting
’ @© C ]
a8 f
. 5 10 (¥ Ethanol 0.3 g Fat meal
o kg™ after meal 25 CHO meal
0 1 1 1 1 1 S . Y .
O 30 60 90 120 150 180 210 240 - P mesl
Time (min) "'\\Q\
Figure 1 The mean plasma ethanol concentration-time . - M)
curves for study 1 (—) and study 2 (---) for fasted and fed 60 120 180 240 300
subjects.  Fraser, 1995 Jones, 1997

« aumenta la velocita di eliminazione
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Tipo di bevanda/concentrazione EtOH
I |
a digiuno

-=-SPIRITS

90 1 —-WINE
i —e—BEER

y

Mean (SD) Ethanol Concentration (mg/dL)

Scheduled Timepoint (hr) Mitchell, Alc: Clin Exp Res, 2014




Tipo di bevanda/concentrazione EtOH
I |

Post-prandiale

S

Peak blood alcohol concentrations
Beer vs. Whiskey p ¢ 0.05

B¢

Areas under the blood alcohol curve

o
@

o—e 4%
"—n 40%

BLOOD ALCOHOL CONCENTRATION (mM)
)

0
Roine, Alc: Clin Exp Res, 1993

o

S

Iﬂ\
\i\,\‘\i\

60 90 120 150 180 210 240
TIME (Min)

SHERRY }
WHISKEY
BLOOD ALCOHOL CONCENTRATION (mM)
> !‘7l [+
’E =
— =
=3 /o
7 2
A L
7
z

AUC (mMseh)
o
BEER
WINE 3—‘
SHERRY }—-
WHISKEY
2

Roine, Alc: Clin Exp Res, 1991
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Volume Hunt, 1985

Contenuto calorico
Zuccheri

Velchik, 1989; Lin, 1989

Temperatura/Freddo Sun, 1988

Roberts, 2007

L]
L]
L]
$

Presenza CO,
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Giusto qualche esempio:
| I ——

B L —— —

Marczinski, 2013

Blood Alcohol Concentration (mg/100ml)

0 —e— Champagne
—o— Degassed champagne 009
‘ - — 7‘77_7— — 008
-20 5 10 1§ 20 25 30 35 40 g o0
Time (mins) §
0.06
Ridout, 2003 5 oss T
g Diet
004
H ~-Alcohol+
3 003 mh’
H
002
0.01

0
0 10 20 30 40 50 60 70 80 90 100 110120 130 140 150 160 170 180

Time (min)
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Variabilita inter-individuale

|
Cmax
140 N = 48 Healthy Men
Aged 20-59 y
€ 120 0.68 g/kg
o I Neat whisky in 20 min
S 100 Empty stomach
(o)}
€ 80
é I
@ 60
S
- 40
8 [
L)
/ m 20
0 J

0 60 120 180 240 300 360 420
Time After Start of Drinking, min

480

Jones, 2010
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Uomini: 0.779/Kg
SeSSO oo Donne: 0.67g/Kg (12.5% in meno)

I oce | AN [ ] 10 Nonalcoholic women

0.3 g/Kg

-100 o 100 200 300 400 500 )
Time Since Start of Drinking (min)

100[° Py Taylor, 1996

I L) [
{ \ Alcoholic liver disease

10 & Nonaicoholic men

VY

X

Blood Ethanol (mmol/liter)

=3

Porcentoje de peso corporal totol
T

<118 793 14272041 4269 2 70

Beverages per week

50-60%  45-55% Becker, 1996 Frezza, NEJM, 1990

I e




< attivita del’ADH gastrica

Height Weight % % TBW LBM
Age group Age (cm) (ka) HO Fat (iters) (g) IND.
Young
Mean 21.75 163.6 60.9 513 2990 30.80 42.00 413
(+SD) 1.9 (7.41) (108) (@6 ©5) 3.02) (4.24) @8
Middie-Age
Mean 42.30 163.3 67.9 473 35.50 31.62 43.00 416
(=SD) 3.4) (6.66) (14.0) @9) ©8) (4.04) (5.46) ©6)
Oider
Mean 68.94 1626 707 450 3751 31.20 4334 428
(=SD) 7.9 (3.96) (13.8) (4.9) ©.7) (3.12) (4.33) ©.3)
Davies, 1999
' o1
. *Vous
o -_—.F,W}»
012 5 R
-
_ o0 Y i
° A a4
Fotus Baby 3 x iall ) -
atBirth
™
R =04y
o2 | o
< acqua corporea 000
» s % s «

Total Body Water Volume (liters)
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Gravidanza e allattamento
]

0.16
0.14 3
0.12-
— *
= o.10
=}
B 0.08 *
%)
rd 0.06
0.04 * Pyrea=0.94
Pime<0.00
b Prroatdime=0-42
0.00 —O
2 0 2 4 6 8 10 1216 20 24

Time (hours)

Fig. 1. Maternal (e, n = 8) and fetal ((J, n = 7) plasma EtOH concentrations
(PEC) measured following a 1-h maternal ethanol (EtOH) infusion (0.75 g
EtOH/kg maternal body wt; shading). For each animal, PEC was measured on
days 131-133 of gestation, and the values were averaged. Data are presented
as means * SE. *P < 0.05, compared with time = 0 h for both maternal and

fetal data.
Kenna, 2011
abolismo materno & la via principale
di eliminazione
feto solo 3-4%

@ Sample Chosen by Panelists (% of time)

O Ethanol (mg/di)

0 o5 1 2 3

Hours after Consumption of Beverage
Mennella, 1991

Ethanol and acetaldehyde content of the milk and peripheral blood of lactating women at various intervals after

peroral administration of 0.6 g. of ethanol per kg. maternal body weight

Sample

30 minutes 60 minutes 90 minutes 120 minutes

Milk Ethanol 1582 54 16925 141225 113226
(umoles/ml. milk)

Milk Acetaldehyde 0 0 0 0
(nmoles/ml. milk)

Blood 1902 65 182225 150221 124124
(umoles/ml. blood)

Blood Acetaldehyde 4442210 3152137 2672105 193275

(nmoles/ml. blood)

< attivita metabolica
< funzione renale

Kesaniemi, 1974
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Genetica-Polimorfismi
]

cwochromq
P450 2E1

ADH73 2 ALDHZ 1/2

’ Ethanol ADH,B :
_
thanol —>ADH C2 LUEEILELIT LY s—) Aceotate

ALDH2*1/1
ADH1C*1 j ALDH2°2/2
Microbes




Polimorfismi ADH
|

Frequency of ADH Alleles in Racial Population

ADH1B*1 ADH1B*2' ADH1B*3  ADH1C*1 ADH1C*2

Bosron, 1993; Crabb, 1995

White-American  >95% <5% <5% 50% 50%
White-European 85% 15% <5% 60% 40%
Japanese 15% 85% < 5% 95% 5%
Black-American 85% <5% 15% 85% 15%
Oral Pharynx Larynx Esophagus
Cases/controls OR (95% CI) Cases/controls OR (95% CI) Cases/controls OR (95% CI) Cases/controls OR (95% CI)
ADH1B R48H
Arg/Arg (slow) 144/635 100/6504 1.00 163/792 1.00
Arg/His + His/His 9/87 .04) 6/89 0.60 (0. .51) 4/95 0.19 (0.(M0.53)
50

Hashibe, 2006
45 -

- N ADH1*B1 1/1 (n=73)
% NP

" NN

ps | ADH1B2272 (n=5)\>—\§: ADH1*B1 12 (n=30)

20 T T T T T ]
0 15 30 45 60 75 90 Neumark, 2004

. time (minutes) - _

BrAC
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Polimorfismi ALDH
Polymorphism of ALDH2
Subunit Gene Codon 487 TABLE 3. Incidence of ALDH2 Genotypes
Active ALDH2*1 GAA(Glu) No. ALDH2*1/*1 ALDH2*1/*2 ALDH2*2/*2
Inactive ALDH2*2 AAA(Lys)
— Control 66 26 (39.4%) 35 (53.0%) 5 (7.6%)
Alcohol dependents 90 86 (95.6%)* 4 (4.4%)% 0 (0%)
Tanaka, 1996 Alcoholic liver
disease 31 25(80.6%)F 6(19.4%)§ 0 (0%)
* . . Rischio tumore esofago
g 2004 ALDH2*1 attiva '|'
g i 100 ALDH2*2 inattiva
§ 3 80
£ H 2 o
H 8 2
. £ .
: : £ w
'8 §- o
’ g 20
@
» P » % 14 ; T T
Time after Administration of Alcohol Time after Administration of Placebo and Alcohol
(0.56 g/kg body weight), min (0.56 g/kg body weight), min Low Moderate High
Wall, 1997 Alcohol consumption
Brooks, Plosone, 2009




Conclusioni
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Conclusioni: e i giovani?

Age 5 Adolescence

Age 20

Source: “Dynamic mapping of human cortical development during childhood through earty aduithood,” Nitin Gogtay et al.,

Proceedings of the National Academy of Sciences, May 25, 2004; California Institute of Technology.

Adjusted Hippocampal Volume (cm3)

Subjects With
Alcohol Use Disorders

Development

Subcortical regions

Prefrontal regions

’ — Increased risk

Comparison
Subjects

De Bellis. 2000

| Age
Adolescence

Wetherill, 2013
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