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Abstract

Alcohol consumption modifies many biological parameters. This study aimed to describe the profile of the
serum lipids of adult habitual consumers of Tchoukoutou and Sodabi, two traditional alcoholic drinks made in
Benin. We carried out a descriptive, cross-sectional and analytic study from May 1%, 2013 to August 31, 2013.
The target of the study was a population consisting of 60 habitual consumers of Tchoukoutou (mean age: 35.85 £
10.47 years; 39 men), 60 habitual consumers of Sodabi (mean age: 39.65 + 11.85 years; 57 men) and 60 non-
consumers of alcoholic beverages (mean age: 29.71 + 11.34 years; 43 men) selected in the town of Parakou
(Republic of Benin). The serum lipid parameters were determined in each subject. The analysis of variance
(ANOVA) refined by Student’s t test enabled to compare averages between different groups of the study. The
different correlations were determined through linear regression. The results shows that Tchoukoutou and Sodabi
consumers had HDL cholesterolemia, triglyceridemia and VLDL cholesterolemia means significantly higher
than the ones of non-consumers (p<0.01). On the other hand, LDL cholesterolemia mean was significantly
higher in non-consumers than in Tchoukoutou consumers (p=0.03). The mean atherogenic index of Tchoukoutou
and Sodabi consumers was significantly lower than in non consumers (p<0.001). The mean values of the lipid

parameters of Tchoukoutou and Sodabi consumers did not significantly vary.
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Based on consumption duration, correlations were average as regards triglyceridemia and VLDL cholesterolemia
(r = +0.293 and +0.294 respectively) in Sodabi consumers and regarding LDL cholesterolemia (r = +0.201) in
Tchoukoutou consumers. With daily average alcohol intake, as far LDL cholesterolemia is concerned,
Tchoukoutou consumers showed triglyceridemia and VLDL cholesterolemia average correlations (r = + 0.207; +
0.206 and +0.201 respectively). As a conclusion; we can say that Tchoukoutou and Sodabi consumption

modifies serum lipids’ values to the effect that it reduces the development of atheromatosis.

Keywords: Benin; lipid profile; serum; Tchoukoutou; Sodabi.

1. Introduction

Alcohol consumption is one of the main factors that contribute to early mortality and the cause of avoidable
morbidity in the world. It is an actual public health issue. In fact, in 2011, according to the World Health
Organization, alcohol consumption causes 2.5 million deaths each year [1]. Moreover, 320, 000 youths aged
from 15 to 29 years die every year due to causes related to alcohol; this represents 9% of the whole mortality in

this age group [2].

Home-made production of traditional drinks represents an important part of alcoholic beverages production in
many African countries. The advantage of these drinks is that they are sold at a low cost and they play an
important social and cultural role [3, 4]. Consumption of home-made beer is far from being insignificant in
Africa. Actually, in Kenya, according to a study conducted by Shaffer et al. [5], 54% of the rural population
excessively consumes locally made drinks. In Benin, according to the data disclosed by the Office National de la
Sécurité Alimentaire (The National Food security Office) in 2001, sorghum consumption per inhabitant in the

North was 115 kg per year and drink making is one of the forms of consumption [6].

Tchoukoutou is a variety of home-made beer obtained by fermentation of red sorghum or millet most cultivated
in Sub-Saharan Africa, and its ethanol content is 3.03% [7]. It is the local beer most drunk in North-Benin.
Sodabi, an alcoholic drink extracted from palm wine after a natural fermentation, with 37.6% of ethanol [4], is

one of the most consumed drinks, particularly in the South-Benin.

Many studies demonstrated that alcohol consumption raises serum ratios of HDL cholesterol [8-13], triglycerides
and VLDL cholesterol [14]. On the other hand, alcohol consumption does not seem to influence LDL cholesterol
ratio [8, 12]. Some authors had even noted a decline of LDL cholesterol in alcohol chronic excessive drinkers
[11]. This rise of HDL cholesterol does not depend on the type of alcoholic drink [13] and does not vary in both

sexes [8].

In Benin, except works on dyslipidemias and atherogenic risk in diabetic [15], the apoprotein reference values
[16], serum lipid profile in the Fulani [17] and lipids in habitual tobacco consumers [18], to the best of our
knowledge, there are no data available on the lipid biochemical parameters in alcoholic drink consumers. The
aim of this study was to describe the serum lipid profile of habitual adult consumers of Tchoukoutou and Sodabi,

two local alcoholic drinks made in Benin.

2. Materials and methods
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2.1. Ethics
This study was approved by the institutional ethic committee.
2.2. Study setting

This study was conducted in the town of Parakou as far as subjects selection is concerned, and at the laboratory

of the Regional Hospital of Borgou as for samples handling. Both places are located in the Republic of Benin.
2.3. Materials

The materials used were one Microlab 300 spectrophotometer (Vital Scientific, Dieren-The Netherlands). The
reagents used were: cholesterol measurement Kkits, triglyceride measurement Kits, precipitation reagent of low
density lipoproteins and one test serum (LINEAR CHEMICALS SL, Barcelona, Spain).

2.4. Methods
2.4.1. Nature and period of study

This study was a cross-sectional, descriptive and analytic one carried out from May 1%, 2013 to August 31, 2013.
2.4.2. Target population

The target population of this study consisted of subjects of both sexes, selected after an informed consent read
and approved among the population of Parakou who uses to consume one of the two local alcoholic drinks, i.e.
Tchoukoutou and Sodabi. The subjects who are alcoholic drink non-consumers were selected in the same general

population of Parakou.

Were included in this study adult subjects (with age higher than or equal to 18 years), habitual consumers of one

of the local alcoholic drinks (Tchoukoutou or Sodabi).

Any subject consuming one of these beverages at a minimal frequency of three (03) times a week was
considered as a habitual consumer of one of the local alcoholic drinks. Any adult who does not consume any

kind of alcoholic drink (local and industrial) was considered as a subject who does not consume alcohol.

Were not included in the study tobacco consumers, subjects consuming other local alcoholic drinks or industrial
alcoholic drinks, obese subjects or subjects with previous diabetes mellitus, liver disease, arterial hypertension,
gout, dyslipidemia revealed or being under a medication therapy of any kind, pregnant women and subjects who

did not give their consent.
2.4.3. Samplings

The sampling was a random one. A census of the habitual consumers of locally made alcoholic drinks was done

in the markets and most renowned points of sale of Parakou during the period of survey.
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Regarding selection of Tchoukoutou consumer subjects, we put ourselves in the centre of the market and then, by
turning a bottle on the ground, we chose a direction at random (the one indicated by the bottle’s neck). We
counted the number of female sellers in the direction chosen and we numbered them. Later on, we selected one
female seller among those numbered. This selected seller is the first we visited. The next female sellers were
gradually visited. All the sellers with whom there is one subject aged 18 years at least were selected. All the
subjects aged 18 years and above who were with a same seller were selected. When the number of subjects was
not reached after the visit to all the sellers identified, the process was resumed as from the centre of the market

till the number of subjects desired is reached.

As regards the selection of Sodabi consumer subjects, we localized some points of sale, particularly in sellers
commonly known as « dadjé ». Then, we selected one seller among those counted. This seller selected is the first
we visited. All the subjects aged 18 years and above who were with a same seller were selected. The next sellers

were gradually visited till the number of subjects desired is reached.

The non-consumer subjects who gave their free consent were selected in the town of Parakou.

A total of 180 subjects were selected including 60 Sodabi habitual consumers (mean age 39.65 + 11.85 years ;
57 men ; 03 women), 60 Tchoukoutou habitual consumers (mean age 35.85 + 10.47 years ; 39 men ; 21 women),

and 60 do not consume alcoholic drinks (mean age 29.71 + 11.34 years ; 43 men ; 17 women).

2.4.4. Study variables

The variables studied were: total cholesterol serum ratio, HDL cholesterol serum ratio, LDL cholesterol serum
ratio, triglyceride serum ratio, atherogenic index, type of alcoholic drink consumed. We also studied the daily

quantity of alcoholic drink consumed and the length of time of alcoholic drink consumption.

2.4.5. Data collection

It was done by means of a questionnaire administered to each selected subject. Each subject of the study was

submitted to venous blood collection in order to measure lipid parameters.

2.4.6. Getting blood samples

Blood samples (4 mL) were collected through superficial venous puncture at the bend of elbow on dry tubes in
each study subject on an empty stomach since 12 hours. The samples obtained in this way were centrifuged at

4000 turns/minute during 5 minutes, and then the serums were decanted to make measurements on the same day.

2.4.7. Measurement of lipid parameters

Total cholesterol was measured through enzymatic method in end point with cholesterol oxydase [19], HDL
cholesterol by precipitation method with phosphotungstic acid in presence of magnesium ions [20], triglycerides
by enzymatic method in end point with glycerol phosphate oxydase [19]. LDL cholesterol was determined by
calculation using the formula of Friedewald et al. [21], VLDL cholesterol by formula: VLDL = triglycerides
(9/L)/5 and atherogenic index by dividing total cholesterol / HDL cholesterol [19].

447



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2014) Volume 14, No 1, pp 444-454

2.5. Data analysis

Data were analyzed with Epi Info 3.5.1 and EXCEL softwares. Quantification of alcohol consumption was done
in number of standard cups [22]. Results were expressed in ratios and means with their standard deviation. The
analysis of variance (ANOVA) refined by Student’s t-test allowed to compare means between the different
groups of the target population. The linear regression used to determine correlations between lipid parameters
means and duration of local alcoholic drink consumption on the one hand and daily quantity of alcohol intake on

the other hand. The difference was significant for p < 0.05.

3. Results

There was no significant difference between the serum lipid parameters of Sodabi and Tchoukoutou consumers
(Table 1).

Table 1: Comparison of mean values + standard deviation of lipid parameters (in g/L) between Sodabi and

Tchoukoutou consumers.

Sodabi consumers Tchoukoutou consumers  Difference of mean p
(i-J)
() (),
TC 1.63£0.38 1.54£0.35 0.09 0.17
HDL- C 0.60+0.10 0.57+0.09 0.03 0.06
TG 1.22+1.07 1.160.87 0.06 0.73
LDL-C 0.80°+0.35 0.74°+0.33 0.06 0.32
VLDL-C 0.25+0.22 0.23+0.17 0.02 0.71
Al 2.69+0.60 2.74+0.61 -0.05 0.64

p = significance ; n = number ; TC = total cholesterolemia ; HDL- C = HDL cholesterolemia ; TG =
triglyceridemia ; LDL- C = LDL cholesterolemia ; VLDL -C = VLDL cholesterolemia; Al = atherogenic index;
* = calculated based on n =59 ; i = mean of Sodabi consumers; j = mean of Tchoukoutou.consumers.

The mean values of HDL cholesterolemia, triglyceridemia and VVLDL cholesterolemia were significantly higher
in Sodabi consumers than in non-consumers (p<0.05). On the other hand, the athérogenic index was significantly

higher than in non-consumers (p = 0.001) (Table 2).
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Table 2 : Comparison of mean values + standard deviation of lipid parameters (in g/L) between non-consumers

and Sodabi consumers.

Non consumers (k) Sodabi Consumers Difference of mean p
(n=60) (i) (k-i)
[n — 20N
TC 1.54+0.57 1.63+0.38 -0.09 0.31
HDL-C 0.48+0.14 0.60+0.10 -0.12 0.00
TG 0.63+0.37 1.22+1.07 -0.59 0.000
LDL-C 0.91+0.53 0.80°+0.35 0.11 0.19
VLDL-C 0.13+0.07 0.25+0.22 -0.12 0.000
Al 3.46+1.74 2.69+0.60 0.77 0.001

p = significance; n = number; TC = total cholesterolemia; HDL-C = HDL cholesterolemia; TG =
triglyceridemia ; LDL- C = LDL cholesterolemia ; VLDL-C = VLDL cholesterolemia; IA = atherogenic index;

* = calculated based on n =59 ; i = mean of Sodabi consumers; k = mean of non-consumers.

Table 3: Comparison of mean values + standard deviation of lipid parameters (in g/L) between Tchoukoutou

non-consumers and consumers.

Non-consumers (K) Tchoukoutou Consumers Difference of p
mean
(n=60) @
(k-j)
(n=60)
(n=60)

TC 1.54+0.57 1.54+0.35 0.00 0.98
HDL-C 0.48+0.14 0.57+0.09 -0.09 0.000
TG 0.63+0.37 1.16+0.87 -0.53 0.000
LDL-C 0.91+0.53 0.74°+0.33 0.17 0.03
VLDL-C 0.13+0.07 0.23+0.17 -0.10 0.000
1A 3.46+1.74 2.74+0.61 0.72 0.003

449



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2014) Volume 14, No 1, pp 444-454

p = significance; n = number; CT = Total cholesterolemia; HDL-C = HDL cholesterolemia ; TG =
triglyceridemia ; LDL-C- = LDL cholesterolemia ; VLDL-C- = VLDL cholesterolemia; Al = Atherogenic Index;

* = calculated based on n =59 ; j = mean of Tchoukoutou consumers ; k = mean of non-consumers.

The mean values of HDL cholesterolemia, triglyceridemia and VLDL cholesterolemia were significantly higher
in Tchoukoutou consumers than in non-consumers (p<0.05). On the other hand, the mean values of LDL

cholesterolemia and atherogenic index were significantly higher in non-consumers (p<0.05) (Table 3).

Correlations were mean (r > 0.20) in Sodabi consumers as regards VLDL cholesterolemia and triglyceridemia
and in Tchoukoutou consumers as for LDL cholesterolemia with consumption duration. This correlation was
mean only in Tchoukoutou consumers as regards LDL cholesterolemia, VLDL cholesterolemia and

triglyceridemia with daily mean quantity of alcohol intake (Table 4).

Table 4: Correlations between lipid parameters and daily mean quantity of alcohol intake and alcohol

consumption duration.

Correlation coefficient (r)

Daily mean quantity of alcohol intake Alcohol consumption duration

TC Sodabi 0.109 0.030
Tchoukoutou 0.083 0.095
HDL-C  Sodabi 0.135 0.065
Tchoukoutou 0.014 0.068
LDL-C  Sodabi 0.147 0.023
Tchoukoutou 0.207 0.201
VLDL-C Sodabi 0.010 0.294
Tchoukoutou 0.201 0.154
TG Sodabi 0.164 0.293
Tchoukoutou 0.206 0.159
Al Sodabi 0.164 0.094
Tchoukoutou 0.068 0.157

T C= Total Cholesterolemia; HDL-C = HDL cholesterolemia; TG = triglyceridemia; LDL-C- = LDL
cholesterolemia; VLDL-C- = VLDL cholesterolemia; Al = Atherogenic Index.

4. Discussion

In our study, the difference of mean total cholesterolemia between alcohol consumers and non-consumers was

not statistically significant. The works carried out by Wannamethe and Shaper [23] got the same result.

Our study found that Sodabi and Tchoukoutou significantly increase HDL cholesterolemia. These results are
similar to the ones of some former studies [23, 24, 25]. The mechanisms through which alcohol consumption
raises HDL cholesterol are still unknown and several assumptions have been put forward. This rise in HDL

cholesterol ratio by alcohol would be due to an increase of synthesis and secretion of apoprotein A-I by hepatic
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cells [26]. Actually, HDL cholesterol is synthesized as from liver in immature form, consisting of A-I
apolipoproteins surrounded by phospholipids. A-lI apoprotein is a protein cofactor of lecithin cholesterol
acyltransferase, responsible for the esterification of free cholesterol and its assimilation within HDL [27].
Another mechanism would imply the increase of lipoprotein lipase ratio; as lipolysis increases, free cholesterol
flow and VLDL apoprotein to HDL would also increase [28]. In vivo activity of the esterified cholesterol
transfer protein (CETP) provokes decline of HDL cholesterol [29]. In heavy alcoholic drinkers, CETP activity
declines [30]. This decline of CETP activity could explain the rise of HDL cholesterol in Tchoukoutou and

Sodabi consumers.

In accordance with the results of former works [23, 31], Tchoukoutou and Sodabi consumers had their
triglyceridemia means significantly higher than those of non-consumers. This triglyceridemia modification in
alcohol consumers could be explained by the fact that alcohol consumption leads to reduction of mitochondrion
NAD+, indispensable for the oxidization of fatty acids. As a result, there is an inhibition of
acetoacetate metabolism and fatty acid oxidization in the liver. Thus, the rise of NADH/NAD+ ratio fosters the
synthesis of fatty acids implying an accumulation of triglycerides [32]. According to Siler et al. [33], alcohol
consumption causes a rise in triglycerides and VLDL production; this explains the elevation of triglyceridemia in

Tchoukoutou and Sodabi consumers compared to non-consumers.

Tchoukoutou consumers had LDL cholesterolemia significantly lower than the one of non-consumers as former
research works reported [11, 34]. This decline of LDL cholesterolemia in alcohol consumers is due to the fact
that alcohol consumption generates an increasing activity of paraoxonase that is one of the key enzymes of HDL
antioxidizing action opposite LDL lipoproteins [35]. Paraoxonase confers to HDL antioxidizing properties by

making possible the hydrolysis of LDL oxidized phospholipids [35].

The VLDL cholesterolemia means of Tchoukoutou and Sodabi consumers were significantly higher than the
ones of non-consumers in our study. Crouse and Grundy [36] found similar results. These results are logic as the
same observation had been made with triglyceridemia ; VLDL cholesterolemia was obtained by dividing

triglyceridemia rate by five (5).

The atherogenic index was significantly lower in Tchoukoutou and Sodabi consumers compared to the one of
non-consumers in our study. Wakabayashi [37] found identical results. The analysis of our results and the ones
of former works [31, 37] allows to note that the higher daily alcohol intake quantity is, the lower the
atherogenic index is. Therefore, non-consumers have a higher risk of exposure to atheromatosis than alcohol

consumers. Tchoukoutou and Sodabi moderate consumption would have a beneficial effect on health.

There is no significant difference between the means of Tchoukoutou and Sodabi consumumers lipid parameters.
The increase of the values of Tchoukoutou and Sodabi consumers lipid parameters compared to non-consumers

would be related to alcohol effect and not to the other components of these alcoholic beverages.

The correlations of alcohol consumption duration with triglyceridemia and VLDL cholesterolemia noted in our
study could be due to the fact that it is a dose-dependent relationship. Actually, the higher alcohol consumption
is, the higher triglyceridemia is [38]. Moreover, excessive consumption is most often observed in chronic

consumers; thus this correlation with alcohol consumption duration.
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With the daily mean quantity of alcohol intake, correlations with lipid parameters found in our research work
could be due to the difference in the composition of both drinks. In fact, the nutritional value of beers made with
sorghum is generally higher than the one of Sodabi, because of presence of yeast, bacteria, lactic acid and other
suspended particles [39]. In addition, the baseline process of traditional beer making in West Africa is
characterized by malting where starch is transformed into simple sugar and then in acetic acid [3]; this process of

acidification of the product would foster a substantial modification of lipid parameters [40, 41].

However, our study has some limits. Actually, the difficulty of matching age, sex and weigh did not enable us to
conduct a case-control study. Nevertheless, most of the results achieved were significant indeed. The dosage of
apoproteins, lipoprotein (a), HDL2-cholesterol and HDL3-cholesterol would make this research work more
exhaustive. The measurement of alcoholic drink consumption was self-reported; in these circumstances, some
subjects may have underrated their consumption level. But according to Frone [42], in general alcohol intake

assessments are considered reliable and valid.

5. CONCLUSION

Our study enabled to find out that Tchoukoutou and Sodabi consumption has variable influences on serum lipid
parameters. Tchoukoutou and Sodabi increase HDL cholesterolemia, triglyceridemia and VLDL cholesterolemia.
On the other hand, these two local alcoholic drinks inhibit atherogenic index. Only Tchoukoutou decreases LDL
cholesterolemia. There is no significant difference between the lipid parameters values of Tchoukoutou and
Sodabi consumers. The modification of lipid parameter values is not enough correlated with consumption

duration on the one hand, and daily mean quantity of alcohol intake on the other hand.

Therefore, this study shows that the consumption of Tchoukoutou and Sodabi, two traditional drinks made in

Benin, modify serum lipid values to the effect of reducing exposure to atheromatosis.
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