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Abstract

This study was initiated to assess the effect of daily amount of alcohol intake on serum and
salivary alpha-amylase activity of regular adult consumers of tchoukoutou and sodabi, two
local alcoholic drinks made in Benin. It was a descriptive, cross-sectional and analytical
study carried out from 1% of April to 31% of August, 2012. The study population consisted of
50 subjects as regular consumers of tchoukoutou (titrated with 3% of alcohol), 50 regular
consumers of sodabi (titrated with 40% of alcohol) and 50 non-consumers of alcohol.
Alpha-amylase activity in saliva and serum were measured in each subject. There was no
significant difference in the activity of serum and salivary alpha-amylase between consumers
of low quantity of tchoukoutou and sodabi (< 30 g/ day) on one hand (P = 0.24 and 0.99
respectively), and between moderate consumers (30-79 g/ day) on the other (P = 0.31 and
0.48 respectively). Daily amount of alcohol intake had a positive effect on the serum
alpha-amylase activity when taking into consideration the entire group at the threshold of 1%,
in tchoukoutou consumers (r = +0.887), and in women sodabi consumers at the threshold of
5% (r = +0.928). Therefore, serum alpha-amylase activity is positively associated with the
consumption of these two local alcoholic drinks made in Benin.
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1. Introduction

Alcohol consumption is one of the leading risk factors for death and disability; it accounts for
almost 3 million annual deaths globally and 3.9% of years of life lost to disease (GBD 2013
Risk Factors Collaborators, 2015). The adverse effects of alcohol use are well characterized
such as liver cirrhosis, injuries and several types of cancer (WHO, 2014; GBD 2013 Risk
Factors Collaborators, 2015).

Alpha-Amylases (EC 3.2.1.1) retains glycosidases which activity is known to catalyze
hydrolysis of internal a-1,4-glycosidic bonds in starch (Mosi et al., 1997; Uitdehaag et al.,
1999). Whereas salivary amylase is produced by salivary glands and is released
predominantly upon adrenergic innervation, amylase in blood is mostly produced and
released by pancreas. Pancreatic amylase enters the blood stream and can easily measured in
blood (Pieper-Bigelow et al., 1990). Amylase concentrations are highest in the pancreas and
salivary glands, although amylase is abundant in other organs as well. Salivary and pancreatic
forms of alpha-amylase have gained interest in a variety of areas (Zakowski et Bruns, 1985).
The use of saliva as of substance abuse/dependence and monitoring of substance levels,
including alcohol and tobacco, has gained high attention in the recent years (Soo-Quee Koh
and Choon-Huat Koh, 2007).

Alcoholic beverages contain numerous non-alcoholic constituents that may have beneficial or
pathological effects (Gerloff et al., 2010). The two local alcoholic drinks i.e. tchoukoutou
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(titrated with 3% of alcohol) and sodabi (titrated with 40% of alcohol), contained
non-alcoholic constituents (Gomina et al., 2014). Tchoukoutou and sodabi are largely
consumed by the low income population, and significantly contribute to the diets of millions
of Beninese and generates income for producers using the traditional technology and retailers.
In our previous study, we made the following conclusion: consumption of tchoukoutou and
sodabi increases alpha-amylase activity in serum and saliva (Gomina et al., 2013). Through
this conclusion, we sought to point out the effect of daily amount of alcohol intake on serum
and salivary alpha-amylase activity among regular adult consumers of tchoukoutou and
sodabi as two local alcoholic drinks made in Benin.

2. Materials and Methods

This research protocol had been registered under No. 172/2012 at the Faculty of Medicine of
the University of Parakou (Republic of Benin).

2.1 Type of Study and Respondents

It was a cross-sectional and descriptive study with analytical purpose carried out from 1% of
April to 31" of August, 2012 in the town of Parakou where the subjects were selected.
Samples were handled in the laboratory of the Regional Teaching Hospital of Parakou
(Republic of Benin). The study target population consisted of adult subjects (aged 18 years
old and more) from both sexes, selected among the population of Parakou after their
informed consent. The selected subjects are consumers of one of the two local alcoholic
drinks i.e. tchoukoutou (titrated with 3% of alcohol) and sodabi (titrated with 40% of alcohol)
and non-alcohol consumers. Tobacco smokers and others local or industrial alcoholic drink
consumers were excluded. Subjects with overweight or with history of diabetes mellitus, liver
disease, high blood pressure, gout, dyslipidemia or with any drug therapy, as well as pregnant
women and subjects who did not give their consent were also excluded. The contents of those
local alcoholic drinks were previously described (Gomina et al., 2014). A regular consumer
was supposed to be any subject consuming at least one standard glass of one of those local
alcoholic drinks at a minimal frequency of three times a week, no matter the amount
consumed. The subjects were selected as previously described (Gomina et al., 2013). The
census of regular consumers of local alcoholic drinks was carried out in the well-known
markets and sale points of Parakou during the survey period. In total, 150 subjects were
selected: 50 consumers of sodabi (mean age: 37.60 +=9.70 years; 44 men; 06 women), 50
consumers of tchoukoutou (mean age: 36.64 =+ 8.02 years; 40 men; 10 women) and 50
non-alcohol consumers (mean age: 30.20 +8.64 years; 34 men; 16 women).

2.2 Alcohol Intake

Alcohol intake was measured using a self-assessment questionnaire. Consumption of
alcoholic drink was quantified with the criterion of number of standard glass, based on
subjects’ statements. One standard glass means 10 grams of pure alcohol (ethanol) (Francois,
2002). The number of standard glass of alcohol intake by one subject was computed by
dividing the volume of drink consumed by the volume of standard glass. As regards sodabi,
intake volume was computed based on volume of talokpemi. Talokpemi glass has a capacity
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of 40 to 45 mL. We took into account an average of 42.5 mL. The volume of sodabi standard
glass is 25 mL (WHO, 2008). One (1) talokpemi of sodabi is equivalent to 1.7 standard
glasses (42.5 mL/25 mL). The number of standard glass consumed was calculated by
multiplying the number of talokpemi consumed by 1.7. As far as tchoukoutou is concerned,
consumption volume was calculated with a graduated cylinder to measure the content of one
calabash of fifty (50) Francs CFA and by multiplying that amount by the number of
calabashes consumed. The content of one calabash of fifty (50) Francs CFA of tchoukoutou is
on average 75 mL. As the volume of standard glass of tchoukoutou was 250 mL (WHO,
2008), the number of standard glass is computed by dividing the consumed volume (in mL)
by 250. Daily alcohol consumption under 30 g was considered as low; it was considered as
average when between 30 and 79 g per day; alcohol consumption higher or equal to 80 g per
day was considered high.

2.3 Data Collection and Processing

The data were collected using a questionnaire administered to each selected subject. The
collected data were age, gender, type of local alcoholic drink consumed, weekly frequency of
consumption, and daily amount and duration of alcohol consumption. Venous blood and
saliva sample were collected from each subject involved in the study, at morning without
doing any exercise, in order to measure serum and salivary alpha-amylase activity. A 4 mL
blood samples were collected through superficial venipuncture in the crook of the elbow on
dried tubes, in each study subject after 12 hours fasting period. Saliva samples were collected
early in the morning without mouthwash into bottles containing 25 mL. Harvested samples
were centrifuged at 4000 rpm during 10 minutes and supernatant were decanted to measure
alpha-Amylase concentration that same day. Alpha-amylase activity was determined through
kinetic enzymatic method which uses CNP-G3 (2-chloro-4-nitrophenyl-alpha-maltotriosid)
(Gella et al., 1997) as substrate. Briefly, on the recommendation of fabricant, 1000 L of
reagent was mixed with 25 piL of serum or saliva; saliva sample were diluted. The absorbance
of the mix was measured on spectrophotometer at 405 nm. Alpha-amylase activity was
calculated through the formula below:

Activity (UI/L) = AAbs x F ; where AAbs = variation of absorbance and F = 2949.
2.4 Statistical Analysis

Data analyses were quantitative. They were performed using SPSS 20 and STATA 13
softwares. The results were expressed as ratios and averages with their standard deviation. As
regards comparison of mean values, both Analysis of Variance (ANOVA) of Fisher and
Student t test were used. ANOVA test was used to compare the mean values of serum and
salivary alpha-amylase activity according to the type of consumers (non-alcohol, tchoukoutou
and sodabi consumers). Student’s t test was used to compare the mean values of
alpha-amylase activity between two types of consumers. Eventually, linear regressions
enabled to quantify the effect of alcohol amount on serum and salivary alpha-amylase activity
with specification of sex and type of alcohol. We considered 5% as significance threshold.
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3. Results

The average activity of salivary alpha-amylase was significantly different between the three
groups of subjects (p=0.03) (Table 1). The average activity of serum (p=0.04) and saliva
(p=0.02) alpha-amylase was significantly higher in sodabi consumers compared to
non-consumers (Table 1).

Table 1. Comparison of mean values + standard deviation of serum and salivary a-amylase
activity (in UI/L) following the type of alcohol consumption

Non-alcohol Tchoukoutou Sodabi Pall | Pnt | Pns | Pts
consumers consumers consumers
(n=50) (n=50) (n=50)
Serum 125.05475.74 | 146.66459.10 152.45453.92 | 0.08 | 0.12 | 0.04 | 0.61
a-amylase
Salivary 85578.34 94690.23 128042.69 0.03 | 0.47 | 0.02 | 0.08
a-amylase +51563.39 +64578.84 +114725.38

Pall = significance level of the Fisher F in ANOVA comparison test for 3 types of alcohol
consumption; Pnt = significance level of the Student t test between non-alcohol consumers
and tchoukoutou consumers; Pns = significance level of the Student t test between
non-alcohol consumers and sodabi consumers; Pts = significance level of the Student t test
between sodabi consumers and tchoukoutou consumers; n = number.

There was no significant difference in serum and salivary alpha-amylase activity between
consumers of low volumes (< 30 g/ day) of tchoukoutou and sodabi on one hand, and
between moderate consumers (30-79 g/ day) of tchoukoutou and sodabi on the other (Table
2).

Table 2. Mean values %standard deviation (in UI/L) of serum and salivary a-amylase activity

according to daily amount of alcohol intake

Daily Number of | Tchoukoutou Sodabi consumers
alcohol consumers
intake (g) consumers P
<30 35 133.01454.66 171.63434.75 0.24
Serum
a-amylase | 30-79 45 170.93460.37 151.17+464.27 0.31
>80 20 - 151.30#40.72 NAb
<30 35 84482.09461988.74 | 83900.82451988.74 0.99
Salivary
a-amylase | 30-79 45 112838.04466848.11 | 135579.10:+124453.75 | 0.48
>80 20 - 124489.80+108255.58 | NAb
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b Those who have high rate of daily alcohol intake were all sodabi consumers, so t of Student
and P were not calculated; NA= non applicable

In tchoukoutou consumers, the daily amount of alcohol intake had a positive effect on the
activity of serum alpha-amylase, considering the whole group at the threshold of 1% (Table
3). In sodabi consumers, the daily amount of alcohol intake had a positive impact on the
activity of serum alpha-amylase in women at the threshold of 5% (Table 3).

Table 3. Estimated effect of daily alcohol intake’s quantity associated with two local alcohol
drinks in Benin

Tchoukoutou (95%Cl) Sodabi (95%Cl)

Models | 50 consumers and 50 non consumers | 50 consumers and 50 non consumers

Male Female All Male Female All
Serum 0.735 0.714 0.887** 0.035 0.928* 0.110
a-amylas | (-0.017_1 | (-0.655 2. | (0.236_1.53 | (-0.147_0. | (0.148 1.7 | (-0.064 0.
e (UI/L) | .489) 083) 9) 217) 07) 284)
Salivary | 641.618 -1285.205 | 443.145 -52.473 -133.576 -26.132

a-amylas | (-64.338_ | (-2922.032 | (-219.020 1 | (-268.750_ | (-923.673_ | (-230.281
e (UI/L) | 1347.573) | 351.621) | 105.309) | 163.804) |656.522) | _178.016)

*=P< 5%; **=P<1%

4. Discussion

The main purpose of this research work was to assess the effect of the daily amount of
tchoukoutou and sodabi intake, two local alcoholic drinks made in Benin, on the serum and
salivary alpha-amylase activity in young adult subjects.

This study addressed the assumption that chronic alcohol consumption elevates serum
alpha-amylase activity. Evidence from in vivo and in vitro studies indicates that ethanol has
an influence on acinar cell function in a way that predisposes the cell to autodigestive injury
(Apte et al., 2006). Chronic ethanol exposure: (i) increases the content of digestive and
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lysosomal enzymes within acinar cell via an increase in synthesis and a decline in secretion
(side-effect of inhibition of exocytosis due to microtubular dysfunction and/or F-actin
reorganization within the cell); (ii) decreases the stability of the organelles that contain
digestive enzymes and lysosomes (possibly mediated via fatty acid ethyl esters, cholesteryl
esters and/or oxidant stress); (iii) potentiates protein plug formation within ductules (which
may further block acinar secretion and cause local and upstream effects). Taken together,
these effects may facilitate the activation of digestive enzymes by lysosomal enzymes within
the acinar cell and, in the presence of an appropriate trigger factor, initiate auto-digestion.

- Journal of Biology and Life Science
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In our research work, salivary alpha-amylase activity of tchoukoutou and sodabi consumers
was higher than the one of non-consumers. The increased activity of lysosomal glycosidases
in the saliva of alcoholics is attributable to ethanol itself as well as alcohol metabolites, and
may occur via many mechanisms: increased lysosomal membrane permeability, delayed
removal of the enzymes from saliva, impaired trafficking of lysosomal hydrolases to
organelles, enhanced synthesis of enzyme by activated leucocytes or leakage from damaged
cells (Waszkiewicz et al., 2013). Therefore, in alcoholics, lysosomal and cellular membranes
of the oral cavity tissues (including oral mucosa and salivary glands) may be damaged, and
proteases together with glycosidases (including alpha amylase) may be transferred to cytosol,
extracellular matrix, and to saliva (Waszkiewicz et al., 2012). To the contrary, some authors
have noted a reduction in the activity of salivary alpha-amylase in case of acute
administration of alcohol (Enberg et al., 2001; Rohleder and Nater, 2009). In addition, they
noted a decline in saliva flow and protein and electrolyte concentration. It is in reality a
reduction in saliva secretion which results in a decline in excretion of saliva constituents. Our
study focused on chronic consumers of local alcoholic drinks.

Unlike literature data, our study has not noted a significant difference in the activity of serum
and saliva alpha-amylase, regardless of daily amount of tchoukoutou and sodabi intake. This
observation may suggest the assumption that tchoukoutou and sodabi have the same effect on
the activity of serum and saliva alpha-amylase, in spite of their difference in composition.
Actually, tchoukoutou contains polyphenols whereas sodabi does not (Gomina et al., 2014).
Many herbal plant extracts have been reported for their alpha-amylase inhibitory activity due
to the fact that they contain polyphenols. Polyphenols are not only capable of reducing
oxidative stress but also of inhibiting carbohydrate hydrolyzing enzymes because of their
ability to bind with proteins (Hanamura et al., 2005). The effect of low or moderate
consumption of those two alcoholic drinks on the activity of serum and salivary
alpha-amylase may be due to alcohol and not to the other non- alcoholic constituents that
they contain.

Our study has pointed out that daily amount of alcohol consumed had a positive impact on
serum alpha-amylase activity, considering the whole group of tchoukoutou consumers at the
threshold of 1% whereas it had a positive effect on the activity of women’s serum
alpha-amylase in sodabi consumers at the threshold of 5%. Research has confirmed the
observation that women become more impaired than men after drinking similar quantities of
alcohol. In addition, women appear to be more susceptible than men to alcohol’s long-term
health effects. Significant gender differences in alcohol pharmacokinetics appear to include
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increased bioavailability and faster disappearance rates in women. Women have
proportionally more body fat and less water than do men of the same body weights. Some
studies allowed that because alcohol is dispersed in body water, women reach higher peak
blood alcohol concentration than men after consuming equivalent doses of alcohol, even
when doses are adjusted for body weight (Frezza et al., 1990; Taylor et al., 1996).
Alpha-amylasemia has been used widely as a diagnostic marker in various conditions;
however, mechanisms driving potential changes as well as differential contribution of various
sources of amylase are still not well understood and require further research endeavors (Nater
et al.,, 2015). Acute in vivo infusion of ethanol to rats was said to cause pancreas
dose-dependent injury characterized by pancreatic edema, acinar vacuolization and activation
of trypsinogen (Werner et al., 2002). Chronic intragastric infusion of ethanol with high
dietary fat for 4 weeks was also said to cause pancreatic edema and focal changes, including
inflammatory cell infiltration and acinar necrosis (Tsukamoto et al., 1988). On the other hand,
a significant increase of digestive enzymes content and lysosomal enzymes within the acinar
cell, followed by a significant decline in the stability of the organelles that contain these
enzymes (zymogen granules and lysosomes respectively), was reported (Wilson et Pirola,
1997). Basal pancreatic (acinar cell) secretion was recently said to be inhibited in ethanol-fed
rats (Deng et al., 2004). A declined acinar secretion may further increase the content of
digestive enzymes in cells. This increase in enzyme content together with increased potential
for contact between lysosomal enzymes (particularly cathepsin B, known to be capable of
activating trypsinogen) and digestive enzymes may result in premature intracellular activation
of digestive enzymes and, in the presence of (as yet unknown) a triggering agent, an overt
attack of pancreatitis (Figarella et al., 1984; Saluja et al., 1996).

This study has some limitations. The sample’s small size and the absence in the sample of
subjects consuming more than 79 g/ day of tchoukoutou alcohol, do not allow comparisons
with their counterparts drinking sodabi. Therefore, we have no meaningful basis to make a
formal conclusion.

5. Conclusion

It may be concluded that these results have pointed out that there is no significant difference
in alpha-amylase activity between low (< 30 g/ day) and moderate (30-79 g/ day)
consumption of tchoukoutou and sodabi. Daily amount of tchoukoutou intake has a positive
effect on serum alpha-amylase activity whereas daily amount of sodabi consumed has a
positive effect on serum alpha-amylase activity in women only. Further studies are necessary
to outline and explain its mechanisms.
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