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Abstract  
Background: Chronic alcohol consumption damages liver functions causing health problems. Because of the 
cold-environment, some adults in Chencha town are heavy consumers of strong local-Areki called 
“Katikala” (34.09% ABV). However, information concerning the impact of heavy” Katikala” intake on liver en-
zymes has not yet been explored. 
Objective: To assess the impacts of chronic heavy “Katikala” intake on liver enzymes and secondly to see chang-
es in percent of body fat level on adult subjects living in “Chencha” town and compare it with non-alcoholic con-
trols. 
Methodology: A group of 34-chronic heavy “Katikala” consumers were compared with 34 abstainers of compara-
ble ages (mean age: 35 years). Information was obtained on the quantity and duration of alcohol consumed. Serum 
Aspartate transaminase, Alanine transaminase and Gamma Glutamyl transpeptidase levels were measured to 
standard laboratory procedures. Percent body fat (%BF) was recorded and SPSS (ver. 21software used to analyze 
data by taking p-value < 0.05 for declaring significance. 
Results: Compared with abstainer controls, chronic “Katikala” consumers showed significantly higher Aspartate 
transaminase, Alanine transaminase and Gamma Glutamyl transpeptidase Serum levels with (p<0.001). Percent of 
body fat (%BF) was significantly lower in chronic drinkers than abstainers (p<0.001). AST to ALT ratio (> 2) was 
higher in chronic heavy drinkers than controls. Duration and quantity of “Katikala” consumption were uncorre-
lated with the concentration of Aspartate transaminase, Alanine transaminase and Gamma Glutamyl transpepti-
dase (p>0.05). 
Conclusion: Subjects chronically consuming “Katikala” showed significantly raised serum Aspartate transami-
nase, Alanine transaminase and Gamma Glutamyl transpeptidase as well as lower percent body fat level compared 
with normal controls. Our data suggests the negative influence of “Katikala” consumption on liver function and as 
well as body weight affecting health.  
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Introduction  
 
The liquor, alcohol, is an addictive substance when 
taken for longer durations repetitively [1]. Conse-
quently, chronic alcohol consumption is a threat for 
health and provokes anti-social behaviors, crimes, loss 
of interest to work, and accidents that leads to death 
[1]. Nearly 3.8% of global deaths and 4.6% of world-
wide disability occur due to alcohol consumption[2]. 
In developing countries, it was reported that alcohol 
consumption is rapidly rising [2, 3] 

Ethiopia is one of the countries where traditionally 
fermented beverages are produced and utilized in a 
wide scale [4]. Among traditionally produced and 
fermented beverages in Ethiopia include Katikala 
(locally brewed Areki with 34% alcohol), Tej 
(wine made from honey), Tella, Borde, Keribo, 
Korefe (different forms of beers made from vari-
ous  types of cereals) [5].  
 
Of all locally brewed beverages, Katikala (Areki) 
is the strongest alcohol accounting to about 34% 
by volume of pure ethanol [6]. In Chencha and 
other places of Ethiopia, it is observed that 
Katikala is consumed by cup known as “Dibulo”.   
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 The volume of Dibulo (local cup) amounts to 100 ml 
and one Dibulo of Katikala (100 ml) is equivalent to 
27.62 grams of 100% pure ethanol as calculated by us-
ing the density of ethanol as conversion factor [7]. Liver 
is the primary site for alcohol detoxification [8] and it is, 
therefore, susceptible for alcohol induced injuries. Liver 
detoxifies alcohol and results in production of potential-
ly dangerous waste products such as acetaldehydes and 
other highly reactive free radicals [9]. These byproducts 
contributes to alcohol induced liver diseases [10]. More-
over, other hematological and biochemical parameters 
are also affected by chronic alcohol consumption [11]. 
Commonly used traditional markers for alcohol con-
sumption are liver enzymes Aspartate transaminase 
(AST), Alanine transaminase (ALT) and Gamma Glu-
tamyl transpeptidase (GGT) [12]. In addition to these 
liver enzymes body composition, particularity fat level, 
is commonly examined in chronic alcohol consumers. It 
was shown that alcoholics exhibit lower percentage of 
body fat (%BF) than those with normal body weight 
[13]. 
The city “Chencha” located in southern part of Ethiopia 
lies 2,732 meters above sea level and manifests a cold 
environmental temperature throughout the year (average 
150C). Adults consume “Katikala (local Areki)” on the 
assumption that alcohol helps protects them from the 
cold-environmental temperature. However, some adults 
get addicted to Katikala and drink every day. Though 
chronic alcohol consumption is toxic and causes many 
health problems, no studies have been undertaken in 
Chencha town, where alcohol in the form of “Katikala” 
consumption is highly practiced. We, therefore, aimed in 
assessing the effect of chronic Katikala consumption on 
liver enzymes on inhabitants of Chencha town. It was 
hypothesized that chronic Katikala consumption may 
raise concentrations of liver enzymes compared to non-
Katikala consuming subjects. 

Material and methods  

Study design:  
Community based comparative cross-sectional study 
was conducted in Chencha town from March-to-June, 
2019. 

Study subjects 

Inclusion criteria:  
Age between 18- 65 years of age. Chronic Heavy 
Katikala drinker includes one who drinks > 2 ½ “dibulo” 
of Katikala/day in one occasion for at least 4-days in a 
week for the last 5 years (exposed). Comparison groups 
included healthy adults (age 18-65 years), who live in 
the same community with addicts and who don’t con-
sume “Katikala” (non-exposed). 
 
 

Exclusion Criteria for: 

Study subject: Obese, pregnant and “Katikala” 
drinker with identified cardiac problem, other 
chronic disease history and the terminally ill were 
excluded. 
 
Sampling:  
Purposive sampling method was used for selection 
of eligible participants. 5ml of venous blood was 
collected by a trained nurse from antecubital vein 
and collected in tubes containing no additives. The 
tube was allowed to clot for 30-minutes at room 
temperature and centrifuged at 1500g for 5 
minutes. Then serum was extracted and frozen at -
20oC until analyses. AST, ALT and GGT serum 
concentrations were measured to standard labora-
tory procedures at Arbaminch General Hospital 
and finally data obtained were recorded.  
Percentage of body fat is age and sex specific pre-
diction formula which was analyzed by taking 
BMI, age and sex (males =1, females =0) into ac-
count [14]. In adults the prediction formula was: 
BF%= 1.20*BMI+0.23*Age-10.8*Sex-5.4 

Sample size determination:  
The study utilized two population proportion for-
mula technique to determine the study population 
sample size. The prevalence value for exposed 
group was 50% and for control group was 13.4%, 
taken from previously published article that was 
done in USA. Assuming a 5% level of significance 
and 80% power to detect the above difference, a 
sample of 34 exposed and 34 non-exposed study 
participants were required. 

Ethical clearance:  
Our study has been approved by departmental re-
search and ethical committee (DRC) of college of 
health sciences, Tikur-Anbessa Hospital, Addis 
Ababa University with reference number of Anat/
Phy/253/2018. All participant were informed on 
the objective of the study and provided a written 
approval of the study.  

Data analysis 
SPSS (version 21) was used to analyze the results. 
Data were described in mean, standard deviation, 
frequency and percentage. Independent sample test 
was used to compare serum mean concentration of 
liver enzymes. Pearson correlation was used for 
correlations of different variables.   
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Results:  

Table 1: Sociodemographic character istics and basic health information of our  study par ticipants  

 
 

A total of 68 male adults were interviewed and serum 
Liver enzymes particularly AST, ALT and GGT test was 
done, of which 68 participants had completed both the 
interview and measurements making the response rate of 
100%. Among the 68 study participants, 50% were 
chronic heavy “Areki/Katikala” drinkers and 50% were 
non- drinkers. Of the drinkers, 100% were males, 50% 
were married, and 30 (88.2%) were Orthodox religion 
followers.  

While the two groups were comparable in most 
socio-demographic characteristics, the non-
drinkers were mostly (55.8%) Protestants. About 
47.1% of exposed group individuals (drinkers) 
showed AST/ALT greater than or equal to two. 
Majority (70.6%) of non-exposed group individu-
als showed AST/ALT <1(as shown in Table 1). 

Variable Drinkers (n=34) Non-alcoholics  (34) 

Frequency Percent Frequency Percent 

Gender Male 34 100% 34 100% 

  Female 0 0% 0 0% 

Religion Orthodox 30 88.2% 14 41.18% 

Protestant 2 5.88% 19 55.88% 

Muslims 0 0% 1 2.94% 

Other 2 5.88% 0 0% 

Marital Status Married 17 50% 17 50% 

Not Married 14 41.2% 17 50% 

Divorced 3 8.82% 0 0% 

Age 21-27 4 11.7% 7 20.58% 

28-35 15 44.1% 13 38.2% 

36-42 9 26.4% 11 32.4% 

43-50 2 5.88% 2 5.88% 

50+ 4 11.7% 1 2.94% 

  
Educational level 

An illiterates 0 0% 0 0% 

Read and write only 8 23.52% 1 2.94% 

Formal school 6 17.64% 8 23.52% 

College 12 35.3% 10 29.41% 

University 8 23.52% 15 44.1% 
Occupation Employed 16 47.05% 17 50% 

Unemployed 14 41.18% 10 29.41% 

Trade 4 11.76% 3 8.82% 

Student     4 11.76% 

  
AST to ALT ratio 

AST/ALT<1 5 14.7% 24 70.6% 

1≤AST/ALT<2 13 38.2% 10 29.4% 

AST/ALT≥ 2 16 47.1% 0 0% 
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 Table 2: Compar ison of anthropometr ic parameters 
of chronic “Katikala/Areki” drinkers and abstainers (i.e., 
controls).  
 

 
Based on the above anthropometric result there was no 
significant difference in mean age of drinkers and non-
drinkers with mean of 34.47± 6.24 and 35.68± 8.79 re-
spectively. Comparing of the mean BMI between the 
two groups showed chronic Katikala drinkers (exposed 
groups) had lower BMI. There was no significant differ-
ence in mean height between the groups. The average 
(mean ± SD) of %BF among chronic drinking group was 
lower (16.86 ± 1.83) as compared to non-alcoholic ab-
stainers (18.82 ± 2.80).  
 
Table 3: Mean ± SD liver  enzymes (IU/L) of chronic 
heavy “Katikala” drinkers and non-alcoholic controls.  

As the above table showed chronic heavy Katikala 
drinkers’ average (mean ± SD) of serum aspartate 
aminotransferase, alanine aminotransferase, and 
Glutamyl transaminase was 178.18 ± 82, 128.03 ± 
59 and 162.4 ± 91.5 respectively. And those of non
-exposed group had average (mean ± SD) 20.41 ± 
6.1, 23.26 ± 5.8 and 26.5 ± 6.5 of AST, ALT and 
GGT respectively. Among chronic drinkers 8-fold 
rise for AST, 5-fold rise for ALT, and 6-fold rise 
for GGT was observed as compared with non-
alcoholic controls (non-exposed)  
 
Table 4: Pearson’s correlation coefficient of liver 
enzymes, quantity and duration of alcohol con-
sumption and % Body fat level 

Pearson’s correlation test for %BF with quantity, 
duration, ALT, AST and GGT   was (-0.336), 
(0.28), (-0.017), (-0.529) and (-0.723) with p value 
of 0.052, 0.87, 0.922, 0.001 and 0.00 respectively. 
Which was negatively correlated. On the other 
hand Pearson’s correlation test for ALT with quan-
tity and duration of alcohol intake was 0.044 and 
0.199 with p value of 0.804 and 0.260 respectively.  
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 Pearson’s correlation test for AST with quantity and 
duration of alcohol intake was 0.097 and 0.051 with p 
value of 0.584 and 0.77 respectively.  Pearson’s correla-
tion test for GGT with quantity and duration of alcohol 
intake was 0.192 and 0.179 with p value of 0.277 and 
0.31 respectively.    
   
Table 5: Association between Habit of dr inking 
Katikala and AST to ALT ratio 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

About 47.1% of exposed group individuals (drinkers) 
showed AST/ALT greater than or equal to two. Majority 
(70.6%) of non-exposed group individuals showed AST/
ALT <1. About 85% of exposed group individuals 
(drinkers) showed AST/ALT greater than 1.   
 

Discussion:   

The comparative study performed in our investigation 
has shown that the local alcohol “Katikala” addiction 
demonstrated a significant rise in liver enzymes includ-
ing AST, ALT, and GGT compared with abstainers (as 
shown in Table 3)As the liver is an organ where differ-
ent metabolic reaction takes place, normal circulating 
levels of serum liver enzymes commonly considered as 
an indicator of good health status [8]. The metabolic 
chart for normal ranges in serum levels for AST is (0-35 
U/L), for Alt is (7-56 U/L) for GGT is (9-85U/L) [15].  
In our present study a significant 8-fold rise for AST, 5-
fold rise for ALT, and 6-fold rise for GGT was observed 
as compared with non-alcoholic controls (Table 3) clear-
ly indicates that heavy Katikala consumption has a high-
er risk of developing liver abnormalities.  

Our findings are in line with Marghoob et al [16], 
Alatalo et al [17] and Katherine M. Conigrave, et 
al. [12], who also registered a significant increase 
in liver enzymes after consuming different alco-
hols of high strengths similar to locally fermented 
alcohol “Katikala”, >20% by volume alcohol.  
 

ALT: Elevated level of ser um could be caused 
by many different substances like Alcohol, medi-
cations, fats, heavy metals, or even excessive 
amount of meat intake [18]. Small amount of ALT 
may be obtained in normal range of 18-85U/L in 
our blood. Clinically high level of ALT in serum 
have been associated with stroke risk and cardio-
vascular mortality [19]. Our current study showed 
a significant correlation between levels of serum 
ALT in alcoholics (128.03 ± 59) when compared 
with the abstainer controls (23.26 ± 5.8) with p < 
0.05 (as shown in Table 3). Similar to the current 
study, Marghoob et al [16] and Alatalo et al [17] 
have reported significantly increased ALT concen-
tration in alcohol addicts than abstainers controls. 
 

AST: Present study showed a significant r ise of 
serum level of AST in alcoholics (178.18 ± 82) 
when compared with the abstainer controls (20.41 
± 6.1) with p < 0.05 (as shown in Table 3). Similar 
to the current study, Jang et al. [20], Alatalo et al. 
[21]and Walter A, and Mohammed Ashraf [3]  
have reported significantly increased serum AST 
concentration in alcohol addicts than abstainer 
controls. When both ALT and AST enzymes are 
elevated, a comparison of patterns of elevation can 
provide information about the specific liver disease 
and its causes. When AST elevated more than 
ALT, this commonly shows that the cause liver 
condition is alcohol related [22]. The ALT and 
AST enzymes pattern of elevation could be diag-
nostically helpful to differentiate the causes of 
liver disorders [22]. Most acute hepatocellular dis-
orders shows higher level of ALT rather than AST; 
whereas Alcoholic liver diseases shows AST: ALT 
ratio of greater than or equal to 2 [23]. This may 
due to both enzymes require vitamin B6 (pyridoxal
-5’-phospate) to function well [23]. In heavy drink-
ers vitamin B6 is much lower due to their poor 
appetite and this has relatively much higher effect 
on ALT production than AST production with cor-
respond changes in serum concentration causing 
AST/ALT to be greater than other liver diseases 
[23]. 
 

Ratio of AST to ALT: Although the nor mal 
range of AST and ALT values varied all over the 
world, ratio of AST to ALT is key for diagnosing 
liver diseases [22]. In health individuals ratio of 
AST to ALT would be around 1.15 U/L and if 
AST/ALT greater than 2 this denotes alcoholic 
liver disease [24]. In our study, ratio of AST to 
ALT >2 was higher in chronic heavy “Katikala” 
drinking group as compared with control non-
Katikala consuming subjects (as shown in Table 
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Our study results support the previous studies involved 
in assessing the relation between severe alcohol intake 
and ratio values by Subir Kumar Das and 
D.M.Vasudevan[25], H. Nyblom et al. [22] and Walter 

A, and Mohammed Ashraf [3]. 
 
Gamma Glutamyl transpeptidase: most sensitive and 
commonly employed biochemical marker of alcohol 
ingestion [26]. Consequently, increased levels of GGT 
indicate antioxidant deficiency and several community 
based studies have shown that in addition to alcoholic 
liver diseases, GGT associated   is associated with cardi-
ovascular mortality[19, 27]. Current study revealed 
chronic heavy alcohol consumption as a significant inde-
pendent factor for high level of serum GGT in alcoholics 
(162.4 ± 91.5) when compared with the abstainer con-
trols (26.5 ± 6.5) with p <0.05 as (shown in Table 3). 
Similar result had been reported by Alatalo et al, Sara A 
& Mahmoud Omer and Marghoob et al [16, 17, 26]. 
 
Body Mass: In this study Chronic heavy Areki/
Katikala drinking group had shown significantly lower 
Body mass index and percent of body fat as compared 
with non-alcoholic group (Table 2). Reduced adipose 
tissue in chronic drinker may occur due to simultaneous 
decreased intake of nutrition with alcohol [28]. In gen-
eral alteration in body composition occur in alcoholics 
as ethanol supply more than 50% of dietary energy that 
cannot be stored [28]. Our current study shows Pearson 
correlation test for %BF with quantity and duration of 
alcohol consumption; which was (r= -0.336) and (r= -
0.280) with p-value of 0.052 and 0.870 respectively (as 
shown in Table 4).  

This negatively correlated association is consistent 
with another studies in which it was reported that 
the amount of alcohol consumed by an individual 
was found to an independent factor to for lower 
percent of body fat [28-30]. The current study re-
sult was unlikely with study report from Wan-
namethee et al. [31] in which it was reported that 
men who consumed high alcohol showed higher 
levels of central adiposity than non-drinkers and 
lighter drinkers.  
 
Limitations of the study  
Female participants were not obtained during data 
collection and the total participants were males. 
So, this result may not represent chronic Katikala 
(local-alcohol) addicted females. On the other 
hand some other biochemical parameters like ALP 
and lipid profiles are not assessed due budgetary 
issues.   
  

Conclusion  
Subjects chronically consuming Katikala/Areki 
showed significantly raised serum AST, ALT, and 
GGT that may cause abnormal liver function. 
Chronic “Katikala/Areki” drinking group showed 
significantly lower %BF compared with non-
alcoholic controls, implying that fat metabolism is 
negatively affected with Katikala addiction.  Not 
only long-term (>1 year), even short-term intake of 
local alcohol (Katikala) consumption is bad for 
health. 
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