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ABSTRACT

A sample of 200 men from the general population was investigated concerning alcohol
consumption in relation to laboratory findings. The relation between symptoms of
alcoholism (subjective relative loss of control over drinking, blackouts and morning
drinks) and the alcohol consumption was also studied. The subjects were divided into
three groups: (I) a group with low alcohol consumption without symptoms of alcoholism,
(II) an intermediate group with low, moderate or high alcohol consumption and one or
more alcohol symptoms and (IIl) a heavy-drinking group with two or more symptoms. The
heavy-drinking group had significantly higher serum bilirubin, aspartate amino-transfe-
rase (ASAT), creatine kinase and lactate dehydrogenase values than the other two
groups. Gamma-glutamyl transpeptidase (GGT) showed no relation to alcohol consump-
tion. The use of liver-metabolized drugs was investigated. Ten of the 53 heavy drinkers
were taking such drugs, because of illness, and the other 43 were not. The heavy drinkers
taking drugs showed pathological laboratory values throughout, in contrast to the
subjects of the other subgroups. Serum GGT was high in the drug-using groups but was

not significantly elevated in the groups taking only alcohol and no drugs.

INTRODUCTION

Poikolainen et al. (29) found no relationship between the serum concentration of gamma-
glutamyl transpeptidase (GGT) and the daily alcohol intake in a study with use of the
diary method and a questionnaire, but according to Kristenson et al. {15} GGT is a good
marker of high alcohol intake. The purpose of the present survey was to elucidate the
following questions:

1. Is heavy alcohol drinking in a population sample related to deviating liver function

tests and haemopoiesis?
2. Can biomedical tests be used for screening of drinking problems?
3. Do drugs metabolized through the liver, together with alcohol, interfere with the

function of the liver, and if so in what way?
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MATERIAL

The present sample of 200 men was collected as a reference group for the KARTAD
project which is being carried out at the Magnus Huss Clinic of the Karolinska Hospital
in Stockholm. "KARTAD", stands for the KARolinska project for research and Treatment
of Alcohol Dependence. More than 700 consecutively admitted alcoholic patients living
in the same geographical area as the random control sample of men in the present study
have taken part (1). The same medical, social and psychological methods were used for
examination of the random controls as for the KARTAD patients.
From the National Register covering all Swedish inhabitants, a random sample of 228
men was taken from the general male population living in the urban districts of Solna and
Sundbyberg, with altogether 80,000 inhabitants, in the catchment area of the Karolinska
Hospital. Forty men in each of the age groups 20-29, 30-39, 40-49, 50-59 and 60-65 years
were sampled in order to achieve the same degree of precision for all age groups in the
estimation of different variables. The initial random sample drawn consisted of 209 men
aged 20-65 years. Of this sample, two persons had died, five had moved more than 120
miles from Stockholm, and ten were living permanently abroad at the time of the
investigation and were thus excluded from the sample. Nine persons refused to be
examined and two to take part in the computed-tomographic (CT) and psychological
investigations. Thus, of the initial sample of 209 men 181 were investigated. To increase
the sample of investigated men to 200, a supplementary sample was drawn in exactly the
same way as before. All men in the supplementary sample could be included in the
investigation, and the final sample was thus 200. The drop-out rate in the collection of
the sample was less than 10 %. The drop-outs did not differ from the examined persons in
social status, age, education, civil status, work status or with respect to entry in official
registers (police, social register, local health insurance office, Temperance Board
register)(p > 0.05).
The subjects were examined at the Magnus Huss Clinic of the Karolinska Hospital in
Stockholm. In studies of alcohol consumption, the consumption in the last week was
recorded, as it was considered that the subjects' recall would be poorer for the period
further back in time. Otherwise the compliance would have been less than 100 %. In the
present study the occurrence of three symptoms related to heavy drinking was recorded:
Inability to cut down or stop drinking, i.e. loss of control; morning shakes and malaise
relieved by drinking, i.e., morning drinks; and alcohol amnesia or memory lapse after
drinking of alcohol, i.e. blackouts. The participants were first divided into three groups:
(n A group with low alcohol consumption without symptoms of alcoholism;
(I1) an intermediate group with low, moderate or high alcohol consumption and one
or more alcohol symptoms; and
(1) a heavy-drinking group with high consumption and two or more symptoms
(Table 1).
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Table 1. Prevalence of symptoms associated with different aleohol consumption quartifes.
Groups 1 - 111,

Quartiles of No One Two Three
alcohol consumed symptoms symptom symptoms symptoms
in previous week
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GROUP1  Low alcohol consumption without alcohol symptoms {n=41)

GROUP II  Intermediate group with low, moderate or high alcohol consumption with one or more
alcohol symptoms (n=106)

GROUP Il Heavy drinking alcohol group with high consumption and two or more symptoms (n=53)

These three groups were then subdivided with respect to the use of liver-metabolizing

drugs:

(IA) low or moderate alcohol consumption and no use of drugs;
(1B) low or moderate alcohol consumption with use of drugs;
(I1A) high alcohol consumption with no use of drugs; and

(I1B) high alcohol consumption with use of drugs.

Subjects taking antihypertensive drugs (beta-adrenoceptor blocking agents, hydrochloro-
thiazide, thiazides and hydralazines) were assigned to the groups without any use of
drugs. Thirteen of the 126 men in group IA and three of the 43 in group IIA used

antihypertensive drugs.

METHODS
The examination took an average of about nine hours and included a general medical
examination, taking of a psychiatric and social history, blood and urine tests, X-ray of

the heart and lungs, ECG and electroneurography (ENeG).

Sociological interview

All subjects answered a questionnaire containing standardized questions pertaining to
family conditions, education, smoking and physical exercise. Detailed questions were
asked about the amount of alcohol consumed and the pattern of "alcohol behaviour". A
sociological interview was then conducted with each subject concerning these questions.

Six to 24 months later a sample of 40 men was selected randomly and answered the same
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questionnaire as previously. They were also interviewed in the same way as before. This
test-retest of the same questions was made to evaluate the consistency with time. The
reliability of the answers to the questions concerning alcohol consumption was between

0.56 and 0.95 (22).

Medical interview

The subjects answered a standardized questionnaire concerning their previous and
present health, respiratory symptoms, blackouts, epileptic fits and delirious episodes.
The questionnaire consisted of a general and a cardiovascular section. Questions
concerning respiratory and cardiovascular symptoms were identical to those in the
questionnaire designed and tested for several years at the Department of Thoracic
Medicine of the Karolinska Hospital. An interview was then conducted with all subjects

concerning these questions.

Physical examination

Weight was recorded to the nearest kilogram and included light underwear. Height was
measured in centimetres. The blood pressure was measured with the same mercury
manometer in all subjects, between 9 and 10 a.m. This was done in the same room by the
same person, and noise and chilling were avoided. The pressure was measured in the right
upper arm and at least two measurements were performed. Blood pressure was recorded

at the start of the examination and after 15 min of rest in complete quiet.

Laboratory tests

Blood samples were drawn in the morning after an overnight fast. Toxicological
screening was carried out at the Beckomberga Hospital, where the following assays were
also performed: Serum concentrations of barbiturates, other sedatives and alcohol and
urinary concentrations of meprobamate, benzodiazepines, alkaloids, phenothiazines,
tricyclic antidepressives, amines stimulating the central nervous system, and salicylic
acid. The following were determined at the Karolinska Hospital: Erythrocyte mean
corpuscular volume (MCV), blood (B) concentration of haemoglobin, and serum (S)
concentrations of amylase, bilirubin, aspartate aminotransferase (ASAT), alanine amino-
transferase (ALAT), alkaline phosphatase {(ALP), GGT, lactate dehydrogenase (LD),
creatine kinase (CK), iron and transferrin. The ethanol and metanol concentrations in the

blood were assayed.

STATISTICAL METHODS

In order to test the hypothesis of two means being equal against a two-sided alternative,

the t test was used. As a measure of association between pairs of variables, Pearson’s
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Tabfe 2. Characteristics of the three groups with different drinking habits.

GROUP 1 GROUP II GROUP Il
(n=41) (n=106) (n=53)

Age {yrs) b4 + 14 461 14 42+13
Height (cm) 178 %7 78%6 1773 6
Weight (kg) 7% 12 76 39 78% 10
Alcohol in blood on arrival at hospital (%) 0 1 9
Alcohol consumption 7 days before arrival
at hospital (g) 0+1 11+ 1o*** 34 4 3| X*x
Smokers (%) (7 i 62
Actions by the Temperance Board (%) 2 8 32%%x

Significance levels tested in comparison with group I by Student's t test and Chi-square test.
*
p<0.05
**  p<0.0l
**% p<0.001

Table 3. Charactendistics of the four groups with different drinking habits with and without
drug use.
GROUP IA GROUP IB GROUP 1A GROUP IIB
Low alcohol Low alcohol High alcohol High alcohol
No drugs Drugs No drugs Drugs
(n=126) (n=21) (n=43) (n=10)
Age (yrs) 45 + 14 46 + 15 4l + 14 49 +5
Height (cm) 178 +7 177 + 8 177 + 7 179 + 4
Weight (kg) 76 +9 76 + 12 76 + 10 85 + Sxxx%
Alcohol in blood on arrival
at hospital (%) 1 0 5 30 % %%x
Alcohol consumption 7 days
before arrival at hospital (g) 8+9 6+ 11 30 + 28* % x% 39 + 29 %% xx
Smokers (%) 42 52 g0+ 70
Action by the Temperance Board (%) 6 10 33x %% 30%*

Significance levels tested in comparison with low alcohol - no drugs group by Student's t test and

Chi-square test.

*  p<0.05

**  p<0.0l

**% p<0.001

*%%%p<0,0001

product-moment correlation (r) was chosen. Differences in pairs of non-continuous
variables were tested for significance by the Chi-square test. Quartiles were used for
grouping the sample into homogeneous groups with regard to alcohol consumption. For
testing levels of significances, groups II and III were tested against group I, and groups

1B, IIA and IIB against group IA.

RESULTS

Characteristics of the three groups with different drinking habits are presented in Table
2. There was no difference in mean age between the three groups. The mean height and
weight were the same. Ethanol was found in the blood of 9 % of the heavy drinkers, who

had consumed 34 g of alcohol a day during the last week before the hospital examination.
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Tabte 4. Alcohol-nelated Liven and pancreatic tests: Mean vafues

GGT, ASAT, ALAT, CK, LD and Amylase.

S-bilirubin  (umol/1)

S-ALP (ukat/1)
GGT (ukat/1)
S-ASAT (ukat/1)
S-ALAT (ukat/l)
S-CK (ukat/l)
S-LD (ukat/1)

S-Amylase (ukat/l)
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(n:‘“)
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(n=106)

of serum bilinubin, ALP

GROUP I
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= O
*

*

IENE SRS E L NN SN s
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Significance levels tested in comparison with group I by Student's t test and Chi-square test.

b p<0.05
** <001
**% p<0.001

Table 5. Alcohol-nelated £iver and pancreatic tests: Mean values of serum bilirubin, ALP,
GGT, ASAT, ALAT, CK, LD and Amylase.

GROUP 1A GROUP IB GROUP A GROUP IIB
Low alcohol Low alcohol High alcohol High alcohol
No drugs Drugs No drugs Drugs
(n=126) (n=21) (n=43) (n=10)
S-bilirubin  (umol/1) I1+7 9+5 13+6 8+3
S-ALP (ukat/1) 2.9+0.8 3.3+ 1.2% 3.1+1.0 3.2+0.5
GGT (ukat/l) 0.50 + 0.43 1.15 + 1.264%%*% 0,57 + 0.37 1.34 +0,93%%x%x
S-ASAT (ukat/1) 0.38 +0.12 0.37 +0.13 0.53+0.61%%  0.60 1 0.28***x
S-ALAT (ukat/1) 0.383+0.27 0.38 +0.22 0.54+0.70% 0.64 +0,28%%
S-CK (ukat/l) 2.2% 1.2 1.9+1.1 2.8 +2.7 5.2 47 1%%%x
S-LD (ukat/1) 5.5+0.9 5.7 + 0.6 5.9+ 1, 1%% 7.1 4 3. 5%%%
S-Amylase (ukat/l) 3.3+1.8 2.7+0.8 3.3+0.9 2.9+0.9

Significance levels tested in comparison with group 1A by Student's t test and Chi-square test.
*
p<0.05
*¥  p<0.01
**¥* p<0.001
*%%%p5<0,0001

The proportion of smokers among the heavy drinkers was 62 %. Thirty-two per cent of
the latter group were registered at the Temperance Board. In addition to consumption of
a considerable amount of alcohol, the heavy drinkers showed other indications of a high
alcohol intake. Characteristics of the groups who used and did not use drugs are
presented in Table 3. The drug-using groups were older, but not significantly so. The ten
heavy drinkers and drug-users in group IIB were significantly heavier. The recorded use
of drugs was the dose prescribed by a doctor and no account was taken of possible
overdosage. Ethanol was present in the blood in 30 % of the heavy drinkers using drugs,
who had consumed 39 g of alcohol per day in the last week before examination in the
hospital. There was almost no difference in smoking between the four subgroups. Thirty
per cent of the heavy drinkers who used drugs (group 1IB) and 33 % of the heavy drinkers
who did not use drugs (group IIA) were registered at the Temperance Board. When

consideration was paid to drug use, a number of alcohol markers were positive.
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Table 6. Heamatological data: Mean values of B-haemoglobin, Ery-MCV, S-iron and Transferrin
saturation.

GROUP 1 GROUP I GROUP I
(n=41) (n=106) (n=53)

Haemoglobin (g/1) 153+9 152+ 11 156 + 9%
Mcv (£1) 89733 901 927 6xrx
MCV - Smokers (f1) 90 + 3 92+ 4 9%+ 6
MCV - Non-Smokers  (i1) 88+3 88 + 4 89 + 4
Serum iron (umol/l) 1856 20+7 22 4 §%¥%
Transferrin saturation (%) 29+ 10 31+ 13 34+ 14
Smokers (%) 46 42 62

Significance levels tested in comparison with group I by Student's t test and Chi-square test.

L p<0.05
*%*  p<0.01
*x% p<0.001

Table 7. Heamatological data: Mean values of B-haemoglobin, Exy-MCV, S-inon and transferrin
saturation.

GROUP IA GROUP IB GROUP IIA GROUP 118
Low alcohol Low alcohol High alcohol High alcohol
No drugs Drugs No drugs Drugs
{(n=126) (n=21) (n=43) (n=10)
Haemoglobin (g/D) 151+ 11 158 + 10%* 156 + 9** 155 + 11
MCV (£1) 89 % 4 89 % 4 907 4 98 ¥ g xxx
Serum iron (umol/) 1957 19%5 2137 25% 10%*
Transferrin saturation (%) 31713 30311 333712 393 19*

Significance levels tested in comparison with group IA by Student's t test and Chi-square test.
[ ]
p<0.05
*%  p<0.01
*xx p<0.001
*% %% 5<0,0001

Liver and pancreatic tests

The heavy-drinking group (III) had significantly higher serum concentrations of bilirubin,
ASAT, CK and LD than group I or Il. GGT showed no relationship to alcohol consumption
(Table #%). The results of alcohol-related liver and pancreas tests in the subgroups are
presented in Table 5. Significantly higher serum levels of GGT, ASAT, ALAT, CK and LD
were found in the heavy-drinking group using drugs (IIB) than in the other groups. In
group I1A, with a high alcohol consumption and no drug use, only serum ASAT, ALAT and
LD were elevated, but these values lay within the given reference ranges. GGT showed a
relationship to alcohol consumption in combination with the use of drugs, but not with
alcohol alone.

The third question considered in this study was whether and to what extent drugs
combined with alcohol influence the laboratory findings. In the heavy-drinking subjects
who used drugs (group 1IB), the drugs taken included antiarrhythmic agents (quinidine,
verapamil), antiepileptics (phenytoin), antibiotics (doxycycline), dextropropoxyphene, and
derivatives of benzodiazepines, all of which can cause increases in liver enzymes such as
GGT, ASAT, ALAT and LD. Seventy per cent of the heavy-drinking group had
pathological GGT values and sixty per cent pathological values of ALAT. The most
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Tabfe §. AfLcchol-related Liver enzymes: The upp2rn quintiles of groups 1-111 in per cent.

,

Upper GROUP 1 GROUP 11 GROUP It
quintile (n=41) (n=106) (n=53)
value of % % %

liver enzymes

Bilirubin 14 10 20 25
ALP 3.7 17 18 26
GGT 0.3 22 16 23
ASAT 0.50 5 13 28 % *
ALAT 0.60 12 12 28
CK 3.0 8 17 28*
LD 6.4 12 15 30%
Amylase 3.9 20 20 15

Significance levels tested in comparison with group I by Student's t test and Chi-square test.
* p<0.05

**  p<0.01

**¥% p<0.001

Tabte 9. Afcohol-retated Liven enzymes: The uppen quintifes of groups 1A, 1B, TIA and 11B
in pen cent,

Upper GROUP 1A GROUP 1B GROUP IIA GROUP 1IB
quintile Low alcohol Low alcohol High alcohol High alcohol
value of No drugs Drugs No drugs Drugs

liver enzymes (n=126) {n=21) (n=43) (n=10)
% % % %
Bilirubin 14 22 10 33 0
ALP 3.7 18 29 30 10
GGT 0.8 i3 57 %% %% 21 TO*%%x
ASAT 0.50 21 14 28 urx**
ALAT 0.60 17 14 28 60%*
CK 3.0 15 14 30* 30
LD 6.4 17 14 33* 50%*
Amylase 3.9 23 10 19 10

Signiﬁcanc; levels tested in comparison with group IA by Student's t test and Chi-square test.
*

p<0.0

**  p<0.01

*** p<0.001

**%%p<0,0001

important of these drugs are anticoagulants, antiepileptic agents and barbiturates (6, 14).
Applying Pearson's product-moment correlation, the alcohol consumption in the heavy-
drinking group using drugs was found to correlate to laboratory findings. The highest
correlations were noted for serum ALAT, CK, bilirubin and LD concentrations (see
Tables &, 9). The correlation coefficient between alcohol consumption in the previous
week and actions on the part of the Temperance Board was 0.43 in the heavy-drinking

group with drug consumption. What is striking is that GGT only gives r=0.13.

Haematological data
The heavy-drinking group (III) had significantly higher values, though within the given

reference ranges, for haemoglobin concentration, MCV, S-iron and transferrin saturation

than groups I and II (Table 6). In the group of heavy drinkers using drugs (IIB) MCV, S-iron

and transferrin saturation were significantly higher than in the other subgroups (Table 7).
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DISCUSSION

The heavy-drinking group in this study consumed, on the average, 34 grams of alcohol a
day. In general heavy drinkers underestimate their alcohol consumption. Dissimulation as
measured by the Lie Scale of the Eysenck Personality Questionnaire (4) has been found to
correlate negatively with reported alcoho!l consumption. This means that the consump-
tion of alcohol by the subjects of the present study was probably heavier than was
recorded. In population surveys the mean alcohol intake is grossly underreported
(Pernanen, 1974)28). Nine per cent of the heavy-drinking group of the present study
(group III) and 30 % of group IIB had alcohol in the blood. No linear correlation was found
between the absolute serum concentration of GGT and the actual intake of alcohol as
expressed in grams of pure ethanol per day in the three groups. Using both the diary
method and a questionnaire, Poikolainen et al. (29) observed no relationship between
GGT and daily alcohol intake. Bliding et al. (2) could not find any laboratory test that
discriminated between light and heavy intake among young men, and Cushman et al. (5)
reported poor sensitivity of biochemical markers of alcoholism among relatively healthy
alcoholics. Poikolainen et al. concluded that markers such as GGT do not indicate the
individual intake and should not therefore be used as indicators of the actual alcohol
intake of a patient at a medical examination. Our data confirm their view.

The heavy-drinking group in our study had significantly higher serum concentrations of
bilirubin, ASAT, CK and LD - and in the drug-using group also ALAT. Total bilirubin has
been found to be moderately raised in alcoholics (12) and in alcohol-intoxicated patients
(30). The investigation of hyper-bilirubinaemia in alcoholics has been limited, probably
because of its multifactorial origins. Jaundice in alcoholics may be due to hepatic
disease or to haemolytic disease, or both. In the present study the high-alcohol-
consumption group had a high level of serum CK. Creatine kinase is found primarily in
skeletal muscle, heart, and the brain. Elevated serum CK activities have been repeatedly
reported in alcoholics, in association with an acute, reversible muscular syndrome
(Nygren, 1966 (23); Perkoff et al., 1966 (27)). Song and Rubin {35) observed increased S-
CK concentrations during a four-week period following administration of 225 g of
ethano! to three non-alcoholic men. In another group of acutely intoxicated alcoholics,
the initially elevated S-CK levels returned to normal during a two-week withdrawal
period (24). In the present study high LD levels were found in the high-consumption
group. In alcoholics, elevated LD concentrations derive from a combination of liver and
muscle damage. The increases in S-CK and S-LD may be due to release following skeletal
muscle damage or to myocarditis, with some enzyme leakage from the myocardium.
Isoenzyme studies have revealed that the LD-1 and LD-2 isoenzymes from muscle and
the LD-5 isoenzyme from the liver are frequently elevated both in intoxicated alcoholics
and in healthy subjects who are given ethanol (10, 25, 26). In healthy controls acute doses

of ethanol have been found to have a minimal effect on the serum LD level (9). High
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priority should be given to the discovery of new, more accurate markers of alcohol
consumption. The only marker that Poikolainen et al. (29) found to be related to alcohol
consumption was MCV. The heavy-drinking group in our study had a higher MCV but also
slightly higher B-haemoglobin, S-iron and S-transferrin concentrations than the other two
groups. It is well known that MCV has a high sensitivity in alcohol abuse, but at the same
time a low specificity (11, 39, 40). The underlying reason for this has not been
established, but it seems probable that it is a direct effect of ethanol on the bone
marrow (18). In this context the effect of smoking must be emphasized. Eschwege et al.
(7) found that MCV was increased both in smokers and in men with clinical signs of
cirrhosis, and among our subjects, also, MCV was increased among smokers (Table 6).
There was a non-significant increase in the numbers of smokers with increased alcohol
consumption (Table 2).

The haemoglobin concentration was slightly higher in our heavy-drinking group (III),
indicating that ethanol interferes with normal haeme synthesis and inhibits erythropoie-
sis (3). It has a disturbing effect on pyridoxine. Pyridoxine or pyridoxal phosphate is
required for so called Schiif-base formation, which is necessary in the first condensation
step in the synthesis of haeme, which involves activated succinic acid and glycine.

In our group IIl S-transferrin saturation was increased. Serum levels of transferrin are
reported to be reduced in alcoholics with cirrhosis (19, 21). Murray-Lyon et al. (21) found
that 35 % of a group of cirrhotic alcoholics had S-transferrin levels below the lower
normal limit. This reduction in S-transferrin may be due to the diminished ability of the
liver to synthesize proteins, or may be a result of the poor nutritional state of the
patient.

One of the purposes of the present study was to find out whether male heavy drinkers
from an urban area had deviating results of blood tests of liver function and haemopoie-
sis. As expected, several liver-related tests showed a relationship to alcohol habits, but
not GGT.

Another question investigated was whether such biomedical tests can be used for
screening of drinking problems. It was concluded that they are not reliable for this
purpose. According to Kristenson et al. (15), GGT is a good marker of high alcohol
intake. They found that in the group with the highest decile of GGT, 20 % had an alcohol
consumption of 120 g per day and 30 % had a very low consumption. According to these
authors, GGT can give both false positive and false negative results in attempts to trace
Jatent alcoholism. Just over 25 % of their subjects had normal GGT values throughout
the observation period. In the literature the reported proportion with false positive
results for GGT is usually about 12 % (33). The present study provided no evidence that
there are any biochemical markers today that can identify high alcohol consumers. If we
select from the general population a group of subjects who abuse alcohol and also use
drugs, we find pathologically increased values of GGT (Table 5). Ethanol is absorbed from

the gastrointestinal tract. Only 2 to 10 % of that absorbed is eliminated through the
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kidneys and lungs. The rest is oxidized in the body, principally in the liver (80 %).
Extrahepatic metabolism of ethanol is small (8). The hepatocyte contains three main
pathways for ethanol metabolism, each located in a different subcellular compartment:
(1) the main alcoho! dehydrogenase (ADH) pathway of the cytoso!l or the soluble fraction
of the cell; (2) the microsomal ethanol oxidizing system (MEOS) located in the
endoplasmic reticulum; and (3) catalase located in the peroxisomes (17). Alternate
pathways for ethanol oxidation are the cytochrome P 450 dependent microsomal ethanol
oxidizing system (37} and catalase in various cell fractions, including peroxisomes and
microsomes {38). The quantitative role of these alternate pathways for ethanol oxidation
is probably low in normal conditions. However, there is an adaptive increase in the MEOS
during chronic alcohol consumption. Compared with ADH, the MEOS requires higher
ethanol levels for full saturation and maximal velocity and thereifore the contribution of
this non-ADH pathway is strikingly increased at higher blood ethanol concentrations (36).
The well-known combination of drug abuse and alcoholism emphasizes the clinical
importance of ethanol and drug interactions. It is obvious that many of the central
nervous effects of various drugs may be potentiated by simultaneous alcoho!l use. On the
other hand, it is now known that the elimination rates of various drugs are influenced
both by chronic ethanol consumption and by the possible liver injury. Detailed informa-
tion of individual drug interactions with ethanol is discussed by Lieber (16). A chronic
ethano! administration results in adaptive hypertrophy of the hepatic smooth endoplas-
mic reticulum. This hypertrophy is accompanied by an increased content of microsomal
cytochrome P 450 (31) and of NADPH-cytochrome P 450 reductase (13). These compo-
nents play a key role in the microsomal hydroxylation of various drugs and explain the
well-documented enhanced clearance of such drugs as meprobamate, pentobarbitone and
tolbutamide (20). This metabolic adaptation evidently contributes to the tolerance of
alcoholics for drugs, including sedatives (34). Simultaneous ethanol and drug administra-
tion (e.g. ethanol and tranquillizers) results in additive or even in synergistic effects by
additive action on the central nervous system and by the inhibition of drug metabolism
(32). Higher GGT values are associated with a higher frequency of sick people, as
indicated by higher percentages of persons receiving antiarrhytmic and epileptic
treatment, with untreated hypertension, and with a pathological ECG. In attempts to
find alcoholics in the population, we must keep in mind that GGT only points to a sick
person and is not a proof of alcohol abuse, and that it is directly correlated to the use of
drugs. Drugs which cause liver-cell damage often induce an increase in the serum GGT
level above the upper normal limit.

It is concluded that screening for drinking problems has to be based on a standardized
questionnaire concerning alcohol consumption in the last week, symptoms of alcoholism
(loss of control, blackouts and morning drinks) and some haematological data such as B-
haemoglobin, MCV, S-iron, S-transferrin and alcohol-related liver enzymes. There is no

evidence, however, that there are any biochemical markers known today that can
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identify high alcohol consumers. The best method of screening is use of a standardized

questionnaire of the type employed in this survey. A combination of a history of alcohol

consumption, and increased MCV may be criteria for identification of an interesting

homogeneous subgroup.
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