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Estudo sobre a associac¢do entre o polimorfismo lle349Val
do gene ADHIC e a dependéncia alcodlica
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ABSTRACT

Objective: The aim of this study was to investigate the polymorphism lle349Val of the en-
zyme alcohol dehydrogenase ADH1C gene among individuals with alcohol dependence
syndrome (ADS) attending Alcoholics Anonymous (AA) meetings. Methods: A total of 120
subjects residing in Rio de Janeiro city participated in this study. Subjects were divided into
two groups: a group consisting of 54 individuals from the ADS group and 66 individuals that
declared not having any alcohol dependence (control group). DNA was extracted from mou-
th epithelial cells by phenol-chloroform method and further submitted to amplification by
polymerase chain reaction (PCR). Results: Our results did not show differences between the
genotypes of control individuals and ADS subjects. Nevertheless, we found increased rates
of alcoholism in families of ADS subjects as compared to controls. Conclusions: Our results
did not show any genotype difference on the ADH1C gene when control and AA genotypes
are compared.

RESUMO

Objetivo: Investigar o polimorfismo lle349Val do gene ADHI1C da enzima dlcool desidrogenase e
a dependéncia de dlcool em individuos frequentadores dos Alcodlicos Anénimos (AA). Métodos:
Um total de 120 pessoas residentes na cidade do Rio de Janeiro foi dividido em dois grupos: o pri-
meiro foi formado por 54 pessoas com sindrome de dependéncia do dlcool (SDA) pertencentes ao
grupo dos AA. O sequndo, com 66 pessoas, foi formado por individuos que descreveram ndo serem
dependentes de dlcool (grupo controle). O DNA foi extraido de células da mucosa oral utilizando-
-se a técnica do fenol-cloroférmio e posteriormente amplificado pela reacGo em cadeia pela po-
limerase (PCR). Resultados: Nossos resultados ndo mostraram diferengas entre o gendtipo dos
individuos controle e aqueles do grupo SDA. A andlise, entretanto, demonstrou uma significativa
relagdo entre o grupo SDA e o histérico familiar de alcoolismo. Conclusées: Em nossos resultados
néo encontramos diferencas quanto ao gendtipo ADHIC em individuos com SDA e controles.
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INTRODUCTION

Alcoholism is a complex syndrome involving genetic,
psychological and sociocultural factors'?. Despite the ge-
netic evidence associated with alcoholism, polymorphism
studies with alcohol metabolism genes are still inconclusi-
ve’#. The metabolism of ethanol occurs almost entirely in
the liver and involves the oxidation to acetaldehyde by the
enzyme alcohol dehydrogenase (ADH) and further to ace-
tate by acetaldehyde dehydrogenase (ALDH)>. The genes
that encode these enzymes display polymorphism, which
modulates individual differences in alcohol and acetaldehy-
de oxidizing capacity. Functional allelic variants of these
genes result in enhanced catalytic activity (Vmax), increa-
sing blood levels of acetaldehyde and, possibly, protection
against alcoholism®.

The acetaldehyde is extremely toxic and produces the
syndrome of “flushing” which is characterized by rubor fa-
ciale, tachycardia and somnolence, resulting in an aversion
to alcohol and decreasing the risk of consumption’. The set
of enzymes called alcohol dehydrogenase complex (ADH) is
the main responsible for the alcohol metabolism in the body,
and have a very complex genetic and functional role. The va-
rious forms of the enzyme ADH are divided into five separate
classes according to their subunits and also the composition
of their isoenzimes. Genes for ADH are located on chromo-
some 4 and divided into 5 classes. The ADH1 class includes
the genes ADH1A, ADH1B and ADH1C8°. The ADH1C gene
has two isoforms: gammal and gamma2. The gammal iso-
form has an isoleucine at the codon 349 and an arginine at
the codon 279 while the gamma2 isoform has a valine and
a glutamine respectively. The gamma?1 isoform codes for an
enzyme that is two and a half times faster than the gamma?2
isoform in ethanol metabolism, which causes a greater ace-
taldehyde accumulation. The genes of human alcohol
metabolism provide a rare example of how allelic variation
contributes to a complex disease through intervening phy-
siology and behavior.

The occurrence of these alleles depends on the popula-
tion studied'® In South America, including Brazil, there are
only a few published studies on the variation of the ADH1C
gene. These studies involved the indigenous population
ethnic groups Ticuna, Quechua and Surui’. In Brazil, more
specifically, Nishimoto et al.'* studied the lle349Val (rs698)
polymorphism. However, these authors did not correla-
te their data with alcoholism but with cancer of the head
and neck, since an association between the ADH1C gene
polymorphism and aero digestive tract cancer was already
reported.

Our study aims at investigating the lle349Val polymor-
phism (ref. SNP ID: rs698) of the gene ADH1C in individuals
with alcohol dependence from Rio de Janeiro city, Brazil.
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METHODS

Samples

A total of 120 subjects, aged > 50 years, participated in this
study. Participants were divided into two groups: a group
consisting of 54 subjects with alcohol dependence syndrome
(ADS), recruited™ in Alcoholics Anonymous meetings in Rio
de Janeiro city, and a control group of with 66 convenience
subjects. The control group was selected among the staff the
Federal University of Rio de Janeiro and reported no history of
problems with alcohol consumption. We chose control indi-
viduals older than 50 years based on the fact that alcoholism
is more frequent in individuals between ages 20 and 50.

We interviewed all participants using a structured ques-
tionnaire to obtain detailed information on demographic
characteristics. Ethnicity was defined according to the infor-
mation provided by the individuals. All participants signed
an informed consent to participate in this study. This Project
was approved by the medical ethical committee of the Fe-
deral University of Rio de Janeiro (protocol number: 069/07)
in June 16™, 2007.

Genotyping

Genomic DNA was obtained from exfoliated cells. The brush
containing the biological material was inserted into Eppen-
dorf tubes containing 10 mM TRIS-HCI buffer, pH 7.5 in the
presence of 10 mM NaCl, 2% SDS and 15ul of proteinase (10
mg/ml). The material was incubated at 56°C for 2h and DNA
was extracted by phenol-clorophorm-iscamilic alcohol and
resuspended in sterile distilled water.

The genotyping for the polymorphism of ADH1C was
carried out by polymerase chain reaction (PCR) in 25 ul of
reaction mixture containing about 100 ng of genomic DNA,
100 ng of each initiations, 200 mM of dNTP, 2mM MgCl,, 50
mM KCl, 10mM TRIS-HCI (pH 8.41 and 0.5U of Tag DNA poly-
merase Applied Biosystems). The PCR amplification was per-
formed using the following primers: A3FXNFOR1(5- TTG TTT
ATC TGT GAT TTT TTT TGT-3'); A3FXNREV3 (5'-CGT TAC TGT
AGA ATA CAA AGC-3").

The reactions were performed by incubating the mixture
at 95°C for 5 minutes followed by 40 cycles at 95°C (1 second),
51°C (15 seconds), 72°C (75 seconds) and 72°C (10 minutes).
The PCR products were digested with 5 units of restriction
enzyme Sspl in buffer recommended by the manufacturer
(New England Corporation). Aliquots were subjected to elec-
trophoresis in 10% polyacrylamide gels, stained with 0.1%
silver nitrate solution and photographed on a light box using
Polaroid film as described by Rebello and Carvalho, 2008'¢.

Statistical analysis

Differences in the characteristics of groups analyzed were
estimated with Fisher's test, Epi Info program, using chi-



-squared statistics, considering 5% as a significant value. The
Hardy-Weinberg equilibrium was estimated by Fisher's Exact
Test, using Genetic Data analysis Package, developed by
Lewis and Zaykin'". Sampling sizing estimations were done
as described by Budowle et al.’®.

RESULTS

Table 1 shows the distribution of the number of subjects by
gender, race and family history of alcoholism. The analysis
of this data suggests the genetic nature of ADS, since the
percentage of relatives with a history of alcoholism was sig-
nificantly higher in ADS than in controls (p < 0.001).

Next, we characterized the genotype of subjects with
respect to the lle349Val polymorphism of the gene ADH1C
(Table 2A). There were no statistically significant differences
(p =0.80) in the distribution of genotypes between the con-
trol and ADS group. When comparing this distribution, there

Table 1. Distribution of subjects according gender, race and
family of history alcoholism

Subjects N° (%)
Variable Control ADS pvalue*
Gender
Male 31(46,97) 42(77,78) 0,004
Female 35(53,03) 12(22,22)
Race
White 51(77,27) 43 (79,63) 0,73
Black 15 (22,73) 11(20,37)
Family history** of alcoholism
Yes 18(27,27) 41(78,85) 0,0001
No 48(72,73) 11(21,15)

ADS: alcohol dependence syndrome.
*Determined by chi-square test.

**Among ADS individuals, two declined to answer on whether have or not alcoholic relative.

Table 2. Correlation between the ADH1C gene and the Ile349Val
polymorphism

(A)

Subjects N° (%)
Genotype Control ADS p*
lle.lle 29 (43,94) 27(50,00)
lleval 30 (45,45) 22 (40,74) 0,80
Val.val 7(10,6) 5(9,26)
(B)
Alleles Control (66) ADS (54) p**
A 0,651 0,704 1,00
G 0,349 0,296 1,00

ADS: alcohol dependence syndrome.
*Determined by chi-square test.

**Determined by Fisher's exact test.
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was a low percentage of subjects with the genotype Val.Val
in both groups. Also, we have counted the alleles and the
frequency determined as depicted on table 2B. No departu-
re from Hardy Weinberg Equilibrium were observed in both
control and ADS groups (p = 1).

We then analyzed the male/female distribution accor-
ding to the family history of alcoholism for each genotype
(Table 3). For the genotype Val.Val, the number of individuals
becomes too low when separated by gender. For this rea-
son, the genotype lle.Val was added to this sample. There
was a strong association between ADS individuals and a fa-
mily history for male subjects.

Table 3. Correlation between the genotype distribution of
individuals and familiar history of alcoholism

Subjects N° (%)
Male Female

Genotype  Family Control ADS p* Control ADS p*

history of

alcoholism
lledle  Yes 4(26,66) 18(75,00) 4(28,57) 1(33,33)

No 11(73,33) 6(2500) 0,0069  10(71,42) 2(66,66) 1,0
Val.Val
+
lleVal  Yes 1(6,25)  13(81,25) 9(42,85 9(100)

No 15(93,75 3(18,75)  0,000019 12(5714) 0

ADS: alcohol dependence syndrome.

*Determined by exact Fisher test.

DISCUSSION

In this study, the allelic variation of the gene ADH1C lle349Val
in alcohol dependence was studied in a sample of the popu-
lation of Rio de Janeiro city, Brazil. Admittedly, detailed clini-
cal data on alcohol use, both in controls and in ADS subjects,
were not obtained through a structured questionnaire. The-
refore, the results of our study should be examined with cau-
tion. The lle349Val polymorphism was chosen because it is
one of the least studied in the literature, particularly in South
America, where such studies are restricted to the indigenous
tribes in the Amazon region Quechua, Suruf and Ticuna'.

Literature data suggest that the distribution of genetic
markers in the case of alcoholism is population specific. In
the world distribution, ADH1C* 1 (ile.lle) has a frequency of
55% to 60% in Europeans descendants and 90% in the Chi-
nese population'%. In our study, we observed a small num-
ber of Val.Val individuals, and this is consistent with studies
by Nishimoto et al. in a sample from Sao Paulo city. The au-
thors, as already mentioned, studied the incidence of cancer
of the upper aerodigestive tract, since the ADH1C gene is
also associated with cancer of head and neck'™.

When comparing ADS and control groups with regard to
ADH1C polymorphism, there was no difference between the
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two groups. This result was not surprising, since the Brazilian
population is quite mixed and these relationships are stron-
gly dependent on the population studied. The absence of
ethnic differences in Brazilian population data confirms that
there is no evidence of differences in genetic background
based on the melanin concentration?'. As noted, the number
of subjects, though small, was considered adequate, since
only one gene and two alleles were analyzed. Therefore, the
minimum frequency of alleles with confidence level alpha =
0.05 was 0.033.

Francés et al"", studying the Spanish Mediterranean po-
pulation, also found no differences between genotype and
alcohol consumption. When these authors, however, divi-
ded the population by gender, they found markedly incre-
ased ethanol consumption for the genotype Val.Val among
females. These results were not observed in our study (data
not shown).

The fact that ADS subjects have significantly more family
history of alcoholism is in agreement with published litera-
ture'?. Further, for each genotype, male patients with ADS
exhibited increased family history of alcoholism. However, as
our sample is restricted to the Rio de Janeiro city, these fin-
dings need to be analyzed with a larger sample, and also in
populations from different regions of the country due to the
strong racial mixture of the Brazilian population.

CONCLUSIONS

Our results showed no difference between the polymor-
phism rates of the enzyme alcohol dehydrogenase ADH1C
gene of control and the ADS group. We also find that indivi-
duals in the ADS group have a significantly greater number
of alcoholic relatives than the control group.
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