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Effect of drinking patterns on biochemical and haematological parameters was conducted on 200 
Nigerian men, categorized into non-drinkers (control), occasional, moderate and heavy drinkers, using 
standard techniques. Their ages ranged between 20 and 57 years. The values obtained for occasional 
and moderate drinkers showed no significant difference (p > 0.05) from those of non-drinkers based on 
their biochemical and haematological parameters. However, there was significant difference (p < 0. 05) 
in the values obtained for heavy drinkers and those of other categories. This study showed that 
occasional and moderate drinking had no effect on biochemical and haematological parameters while 
heavy drinking had some effect. Some of the results in conjunction with the clinical history would also 
be useful in diagnosing and management of alcoholics. 
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INTRODUCTION 
 
Alcoholism represents one of the most serious worldwide 
socioeconomic and health problems. An alcoholic is a 
person who consumes an amount of alcohol capable of 
producing pathological changes (Criteria committee, 
1972). The amount of alcohol capable of producing 
disease depends on a variety of factors, including genetic 
predisposition (Bailey et al., 1976), malnutrition 
(Mendenhall, 1984), and concomitant viral infections of 
the liver (Hall, 1985). 

Marmot et al. (1981), Klatsky et al (1992), Fuchs et al. 
(1995) and Renaud et al. (1999) reported association of 
heavy alcohol intake with a significant increase of all-
cause and non-cardiovascular mortality rates especially 
by cirrhosis, cancer and violent deaths. They also 
reported that all-cause mortality rates are lower for 
moderate drinkers  than  for  non-drinkers,  because  of  a  
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lower heart disease. This beneficial effect of moderate 
alcohol consumption might be explained by a rise of high 
density lipoprotein cholesterol (HDL-c) induced by alcohol 
consumption (Rimm et al., 1999), but also by other 
mechanisms such as alcohol anti-aggregation properties 
(Meade et al., 1985). Heavy alcohol intake was reported 
to be associated with an increase in blood pressure by 
Milon et al. (1982), Saunders (1987) and Marmot et al. 
(1994). 

Acute or chronic alcohol consumption causes 
degeneration in different internal organs and systems of 
adults (Watabiki et al., 2000; Mezey, 1985; Persson et 
al., 1990; Benicky et al., 2000; Brallowsky and Garcia, 
1999; Fortunato and Gates, 2000). In the same way, 
Denker and Ericksson (1998), Oyama et al. (2000) and 
Butters  et  al.  (2000)  reported  the  effect  of  maternal 
alcohol consumption on different organs and systems of 
the developing fetus. Important functional disorders of 
these organs and systems occur frequently because of 
these negative effects. Mezey (1985) stated that high 
alcohol intake is a known cause of diarrhoea, other 
gastro- intestinal  symptoms   and   in   advanced   states,  



 
 
 
 
decreases in body weight. Generally, it is accepted that, 
in individuals with high alcohol consumption, malnutrition 
develops depending on the possible changes in intestinal 
absorption mechanisms and dysfunction of some organs 
such as the liver and the pancreas (Hornby, 1991; 
Metcalf, 1993; Mezey, 1985; Persson et al., 1990). 
Furthermore, maternal alcohol during gestation is known 
to cause fetal growth retardation in humans and 
laboratory animals (Lin, 1981; Leichter, 1989), an effect 
persisting for a long period after parturition (Sanchis-
segura et al, 2000; Juarez et al., 2000). 

It has been reported that medically diagnosed 
alcoholics can be differentiated from non-alcoholics using 
clinical laboratory tests. Moreover, distinguishing 
alcoholic from non-alcoholic liver disease has important 
implications for treatment and management (Ryback, 
1982). Heavy drinking induces changes in some 
biological parameters such as γ- glutamyl transferase 
(GGT) (Whitehead et al, 1978; Yersin et al, 1995; 
Hoffmeister et al., 1999) or mean corpuscular volume 
(MCV) (Whitehead et al., 1978; Yersin et al., 1995), 
which are the most widely used among markers of 
excessive alcohol drinking, though their diagnostic 
accuracy remains controversial (Hoeksema and de Bock, 
1993). 

A large number of scientific papers have been 
published concerning biological markers of alcohol 
consumption in different parts of the world, but none have 
been reported at Ile-Ife. Hence we undertook this study to 
examine to what fashion biochemical and haematological 
parameters were affected in abstainers, occasional 
drinkers, moderate drinkers and heavy drinkers in Ile-Ife. 
 
 
SUBJECTS AND METHODS 
 
Subjects 
 
This study was conducted on 200 adult Nigerian males categorized 
into four groups: none drinkers, occasional drinkers, moderate 
drinkers and heavy drinkers. Fifty subjects were in each group, their 
ages ranged between 20 and 57 (average 33.4) years. 
Questionnaires about socio-economic status, smoking habit, 
frequency, quantity and type of alcohol were filled for each subject. 
Frequency, quantity and type of alcohol intake were used to 
categorize the drinkers. Non drinkers were those that have not 
taken alcohol before in their life, occasional drinkers were those 
that took 1 or 2 bottles of beer during ceremonies (one or twice in a  
month, two or three months) moderate drinkers took 1 bottle of beer 
per day and heavy drinkers took 3 bottles or more of beer on daily 
basis. The volume of a bottle of beer is 60 cl, which is 
approximately 1 pint of beer. Smokers were excluded from the 
study. 
 
 
Materials 
 
20 ml of blood was obtained by clean venepuncture from each 
subjects. 2.5 ml was dispensed into fluoride oxalate bottle and 10 
ml into lithium heparin bottle. 4.5 ml was dispensed into a bottle 
containing 0.5 ml  sodium  citrate  (3.8%)  and  the  remaining  3  ml  
dispensed   into   dipotassium   ethylenediamine    tetraacetic    acid 

Oduola et al.       1305 
 
 
 
 (K2EDTA). 
 
 
Biochemical analysis 
 
Blood glucose was determined from fluoride oxalate bottles, sodium 
(Na+), Potassium (K+), bicarbonate (HCO3

- ), Chloride (Cl-), urea, 
uric acid, total protein, albumin, globulin, cholesterol, γ-glutamyl 
transferase (GGT), aspartate transaminase (AST), alanine 
transaminase (ALT), and alkaline phosphatase (Alk.phos) were 
determined from lithium heparin bottles using standard techniques  
 
 
Haematological analysis 
 
Haemoglobin (Hb), packed cell volume (PCV), white cell count 
(WCC) (total and differential) and platelets were determined from 
K2EDTA bottles using standard techniques. Mean cell volume 
(MCV), mean cell haemoglobin (MCH) and mean cell haemoglobin 
concentration (MCHC) were calculated. Prothrombin time (PT) and 
activated partial thromboplastin time were performed on citrated 
samples using standard techniques. 
 
 
Statistics 
 
The mean and standard deviation and the level of significance for 
the difference between means were computed by SPSS 6. 
 
 
                       Table 1. Distribution of drinking pattern in  
                                      the study population. 
 

Category No % 
None 50 25 
Occasional 50 25 
Moderate 50 25 
Heavy 50 25 

                       
 
 
RESULTS 
 
A total of 200 subjects were recruited for this study and 
were categorized into four with fifty in each group (Table 
1). The effect of drinking patterns on biochemical 
parameters is shown in Table 2. The values obtained for 
glucose, cholesterol, GGT, ALT, AST and Alk.phos were 
significantly higher (p < 0.05) in heavy drinkers than 
values obtained for these parameters in other categories. 
The values obtained for sodium and potassium were 
significantly lower (p < 0.05) in heavy drinkers than in 
other categories. The values for the remaining 
parameters in all the groups were comparable. 

The effect of drinking patterns on haematological 
parameters is shown in Table 3. As shown in the table, 
the values obtained for all the parameters with the 
exception of MCV showed no statistical significant 
difference (p > 0.05) in all the categories of alcohol 
consumers. The values obtained for MCV in heavy 
drinkers was significantly higher (p < 0.05) than the 
values obtained for other categories. 
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                        Table 2. Biochemical parameters in the four different categories of alcohol consumers. 
                          

Alcohol intake Parameters 
None Occasional Moderate Heavy 

Glucose (mmol/L) 4.1±0.23 4.1 ±0.71 4.1 ± 045 5.0 ± 0.21 
Sodium (mmol/L) 134 ± 2.70 134 ± 3.01 135 ± 3.13 124 ± 3.25 
Potassium (mmol/L) 3.7±0.24 3.7±0.33 3.7 ± 0.66 3.3 ± 0.93 

Bicarbonate (mmol/L) 25 ± 3.24 24 ± 3.69 25 ± 3.78 25 ± 3.91 
Chloride (mmol/L) 99 ± 5.32 98 ± 6.11 98 ± 6.48 100 ± 6.39 

Urea (mmol/L) 3.4 ± 0.15 3.4 ± 0.62 3.4 ± 0.85 3.4 ± 1.10 
Uric acid (mmol/L) 0.21 ± 0.01 0.21 ± 0.01 0.21 ± 0.01 0.2` ± 0.02 

Total protein (g/L) 75 ± 3.5 76 ± 3.9 75 ± 4.1 76 ± 3.7 
Albumin (g/L) 45 ± 2.10 46 ± 2.20 45 ± 2.31 46 ± 2.16 
Globulin (g/L) 30 ± 2.19 30 ± 2.15 30 ± 2.31 30 ± 1.39 

Cholesterol (mmol/L) 4.0 ± 0.21 4.0 ± 0.27 4.2 ± 0.31 6.0 ± 0.89 
GGT (IU/L) 9.5 ± 0.75 9.4 ± 0.63 9.5 ± 0.70 18. 1 ± 0.87 

ALT (IU/L) 7.3 ± 0.67 7.2 ± 0.51 7.3 ± 0.42 10.7 ± 0.81 
 AST (IU/L) 7.9 ± 0.62 7.8 ± 0.39 7.9 ± 0.43 12.0 ± 0.9 

Alk.phos (IU/L) 95 ± 3.90 94 ± 3.75 95 ± 4.10 124 ± 3.69 
  

                          n = 50 for each category. 
 
 
               Table 3. Haematological parameters in the four different categories of alcohol consumers. 
 

Alcohol intake Parameters 
None Occasional Moderate Heavy 

Haemoglobin (g/dl) 14.4 ± 1.3 14.3 ± 1.3 14.5 ± 1.2 14.8 ± 1.2 
PCV (%) 44.6 ± 4.2 43.9 ± 4.7 44.2 ± 3.7 45.3 ± 3.8 
RCC (x 106 / mm3) 4.991 ± 5672.3 4.983 ± 5231.4 4.899 ± 4911.2 4.997 ± 5031.1 
WCC (mm3) 5543.3 ± 994.2 4666.7 ± 2065.4 4516.7 ± 2825.6 4733.3 ± 1400.6 
Neutrophils (%) 62.1 ± 4.5 60.2 ± 7.3 60.7 ± 5.8 62.6 ± 5.3 
Lymphocytes (%) 36.0 ± 4.6 37.4 ± 7.3 36.8 ± 5.3 35.7 ± 4.8 
Eosinophils (%) 1.7 ± 0.8 2.4 ± 1.2 1.5 ± 0.8 2.4 ± 1.7 
Monocytes (%) 3.0 ± 1.8 1.9 ± 0.9 3.0 ± 1.8 2.8 ± 1.7 
Basophils (%) 1.0 ± 0.00 1.0 ± 0.00 1.0 ± 0.00 1.0 ± 0.00 
Platelets (mm3) 227933.33 ± 56898.5 243033.3 ± 76519.3 211733.3 ± 49906.8 217966.8 ± 41736.0 
MCV (µm3) 85.3 ± 9.7 84.9 ± 8.8 84.9 ± 9.1 89.7 ± 9.7 
MCH (pg/L) 28.5 ± 2.9 27.4 ± 3.5 28.4 ± 4.1 28.9 ± 4.3 
MCHC (%) 32.3 ± 1.8 32.7 ± 0.9 1.9 ± 1.9 32.4 ± 1.8 
PT (seconds) 13.5 ± 0.7 13.1 ± 1.4 13.7 ± 1.3 13.2 ± 1.3 
APTT (seconds) 34.1 ± 3.3 34.7 ± 3.7 34.7 ± 2.8 34.7 ± 3.5 

 

                 N = 50 for each parameter category. 
 
 
 
DISCUSSION 
 
The findings of this study have shown the effect of 
drinking patterns on biochemical and haematological 
parameters in alcohol consumers in Ile-Ife. Conigrave et 
al. (1995) stated that a variety of blood tests have been 
used to aid the assessment of drinking history and that 
more recently, laboratory tests based on urine, breath 

and sweat analyses have been investigated. However, 
there has been a great deal of controversy over the 
usefulness of these markers. Many conventional tests 
have only limited sensitivity and specificity, and there 
have been doubts whether there is sufficient benefit to 
warrant their use. 

From our work, the values obtained for biochemical and 
haematological parameters in  occasional  and  moderate  



 
 
 
 
drinkers showed no significant difference (p> 0.05) to 
those obtained for non-drinkers which served as control 
group. This may mean that occasional and moderate 
drinking has no effect on blood biochemistry and 
haematology. However, in heavy drinkers, there were 
significant differences (p < 0.05) in some of the 
biochemical and haematological results when compared 
to those of abstainers, occasional and moderate drinkers. 
The values obtained for glucose, cholesterol, GGT, ALT, 
AST and Alk.phos were significantly higher and sodium 
and potassium were significantly lower (p < 0.05) in 
heavy drinkers than in other categories. Some of the 
findings are comparable to previous reports on alcohol 
intake and biochemistry, especially GGT. Sharper et al. 
(1985) stated that the marked influence of alcohol 
consumption on GGT is well recognized and that no 
study has identified a more sensitive single biochemical 
marker of alcohol consumption. The increases observed 
in other liver enzymes could be due to the effect of 
alcohol on liver. This was recognized by Nelpas and 
Berthold (1991), Seitz et al. (1992) and Reinke and 
Mccay (1997) who observed that alcohol affects primarily 
the liver in humans. Whitehead et al. (1978) and 
Chalmers et al. (1981) in recognizing the effect of alcohol 
on liver enzymes also suggested that other liver enzyme 
tests should be considered as additional markers of 
heavy alcohol consumption. Significant increase in AST 
activity in acute alcohol intake was also reported by 
Marway et al. (1993). Significant reduction in sodium 
levels observed in heavy drinkers is consistent with the 
findings of Shaper et al. (1985) and Marway et al. (1993). 
Shaper et al. (1985) reported that alcohol intake has 
highly significant positive associations with globulin, 
potassium, haemoglobin, PCV, WCC and calcium; highly 
significant negative associations with urea, RCC, sodium 
and creatinine; and no association with total cholesterol. 
Our findings with respect to potassium, haemoglobin and 
PCV were comparable to their results. In our study, the 
MCV was significantly higher (p < 0.05) in heavy drinkers 
than in other categories. Elevated MCV in heavy drinkers 
have been reported by previous workers (Vincent 
Betaille, 2003). All other haematological parameters in 
this work showed no statistical significant difference in all 
categories of alcohol consumers when compared with 
non-drinkers (control). 

In conclusion, heavy drinking have been shown to 
affect some biochemical  haematological parameters 
while occasional and moderate drinking had no effects, 
hence some of the parameters that had association with 
heavy drinking could be used in conjunction with clinical 
history for the diagnosis and management of alcoholism. 
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