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Abstract—The acrylamide content in coffee is formed during 

roasting process. Acrylamide is a carcinogenic substance which 

allows the occurrence of lung tumors in mice. Acrylamide causes 

mutations of EGFR and KRAS proto-oncogenes that increase the 

risk of lung tumors. Objective: This study aimed to prove the 

effect of robusta (Coffea canephora var. Robusta) coffee brew on 

pulmonary histopathological changes in male Wistar strain white 

rats (Rattus norvegicus). This study used a true experimental 

posttest only control group design. We devided  24 samples of 

rats into 6 groups; Negative K1, Positive K2 which was given 

acrylamide, K3, K4, K5 and K6 which were given brewed coffee  

in a dose of 0.36 ml/200 gBW, 0.72 ml/200 gBW, 1.44 ml/200 

gBW, and 2.16 ml/200 gBW respectively. We used One-Way 

ANOVA, Post Hoc Tukey, Correlation and Regression statistical 

test method to analyze the data. One-Way ANOVA showed sig. 

0.000 (P <0.05) means a significant effect. Tukey test showed sig. 

(P <0.05) with K4, K5, K6 differ significantly to negative K1 

whereas K3 did not differ significantly to negative K1. Pearson 

correlation test values obtained was 0.882. The strength of the 

brewed coffee affects 77.7% of normal bronchial epithelial cell 

hyperplasia. Hyperplasia in this study was occurred because the 

content of acrylamide in coffee caused mutations of EGFR and 

KRAS proto-oncogenes. Robusta (Coffea canephora var. Robusta) 

coffee brew can cause changes in histopathological picture of 

pulmonary bronchial epithelial cell from male Wistar strain 

white rats (Rattus norvegicus, Wistar strain) 

 Keywords—Robusta coffee brew; acrylamide; bronchial 

epithelial cell; hyperplasia; mutation of the gene. 

I. INTRODUCTION 

Coffee is one of the most widely consumed beverages. 
Coffee consumption in Indonesia has average increase of 3% 
annually, higher than the growth of average worldwide coffee 
consumption of about 2% [1].  

In general, coffee has two main kinds, arabica and robusta 
coffee. However, Robusta coffee production (93%) is much 
larger than Arabica coffee (7%). Since  Robusta coffee is more 
desirable than the Arabica coffee due to its better taste and 
better crops quality than Arabica [1]. 

The content of caffeine, cafestol, melanoidin, saponins, 
phenolic compounds and chlorogenic acid in coffee has a good 
effect on human health, such as lowering the risk of type 2 
diabetes mellitus, cardiovascular risk, and uric acid; improve 
memory; improve neurotransmitter system [2,3,4]. 

Coffee also have unfavorable effects which is acrylamide. 
Acrylamide is formed when we roast the coffee at high 
temperatures (> 120°C) [5]. Acrylamide has been classified as 
a substance that can cause cancer or a potential human 
carcinogen [6]. The International Agency for Research on 
Cancer (IARC) said that acrylamide is a substance shown to 
cause cancer in experimental animals but has not been 
established to cause cancer in humans [5]. 

Acrylamide, a carcinogenic substance, contained in coffee 
goes into the body of experimental animals and can cause gene 
mutations. The mutations are mutations of EGFR followed by 
KRAS proto-oncogenes mutations, since both genes were 
located on the same locus. Mutations that can happen are 
proto-oncogene mutations in K-ras which can cause lung 
adenocarcinoma [6].  

II. RESEARCH METHODS 

This study used true experimental with posttest only 
control group design. This study used Wistar strain rats aged 
10-12 weeks, weighing 150-200 grams, divided into 6 groups: 
1 negative control group, 1 positive control group, and 4 
groups with different coffee dose (0.36 ml, 0.72 ml ; 1.44 ml, 
2.16 ml) for 28 days. We obserbed the mice off the presence 
or absence of epithelial cell hyperplasia of the bronchus 
characterized by an increased number of epithelial cells. 
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III. RESULTS 

 

 

 

 

 

 

Fig. 1. Average Count of Bronchial Epithelial Cell. (Primary data, 2016) 

The graph above showed the average count of epithelial 
cells per treatment group. Negative control group bronchial 
epithelial cells count was 524.50, the first treatment group 
with brewed coffee dose of 0.36 ml / 200 g of body weight rats 
bronchial epithelial cells count was 565.25, the second 
treatment group cell count with 0.72 ml dose was 918.25, the 
third treatment group cell count with a dose of 1.44 ml was 
996.00, and the final treatment group cell count with a dose of 
2.16 ml was 1049.00. 

 

Fig. 2. Microscopic View of the Lung with Robusta Coffee Brew: Bronchial 
Epithelial Cell Hyperplasia. (a)  40x magnification, (b) 100x magnification, 

(c) 400x magnification. 

IV. DISCUSSION 

This study proved that there were differences in the cell 
count of bronchial epithelial cell male Wistar strain rats 
(Rattus norvegicus Wistar strain) between the negative control 
group to the treatment group. When the dosage of brewed 
coffee was increased, the cell count of bronchial epithelial 
cells will also increased. In the group of male Wistar strain 
rats that were given dose of 2.16 ml / 200 gBW robusta coffee 
brew the highest cell count result was found compared to the 
other dose treatment which was 1049.00. This was influenced 
by the level of acrylamide contained in a brewed coffee, the 

greater the coffee dose given, the greater the level of 
acrylamide. This was consistent with previous studies 
conducted by Yahdiana Harahap in 2006, which said that 
eating foods with high heating will form acrylamide substance 
that can increase the likelihood of the risk of lung tumors in 
mice, starting with the stage adaptation of cell hyperplasia.   

According to the theory of carcinogenesis, cell adaptation 
is in the initiation phase, which only shows increased cell 
proliferation, and no visible histological and biochemical 
changes [8]. It was also shown in this study, as from the 
histology preparation reading we did not find any changes in 
histology except increased proliferation (hyperplasia) of 
bronchial epithelial cells in male Wistar strain white rats 
which were given robusta coffee brew contained carcinogenic 
substances (acrylamide) for 28 days. 

In this study, exposure to 28 days had resulted in bronchial 
epithelial cell hyperplasia; this was confirmed by a study from 
Elna Kartawiguna in 2001 which said that the time needed 
from the first cells attacked by carcinogens to form a lesion in 
genetic material is only in a few minutes. 

From Pearson correlation test, we obtained positive value 
(0.882) in the correlation coefficient and indicated that the 
robusta coffee brew dosage and the amount of bronchial 
epithelial cell count is directly proportional. It meant that the 
greater the dose of robusta coffee brew given, the greater the 
increase of bronchial epithelial cell count. It proved that there 
is a very strong relationship between the given dosage of 
robusta coffee brew and bronchial epithelial cell hyperplasia 
of white rats. 

Based on the regression test results, this study showed that 
the effect of robusta coffee brew dosage to the increase in 
bronchial epithelial cells of white rats lung was 77.7%, which 
meant that 77.7% of the bronchial epithelial cells count 
increase was influenced by robusta coffee brew and the 
remaining 22.3% can be influenced by other factors, either 
endogenous or exogenous factors that were not examined in 
this study. 

Endogenous factors were the one affecting metabolic 
imbalance, hormonal imbalance, immune system and cell 
cycle abnormalities. Exogenous factor were the one affecting 
robusta coffee brew given to the animals. Coffee was one of 
antioxidants main sources in people's daily diet. The healthy 
effects of coffee were usually associated with high antioxidant 
activity (ability to inhibit the oxidation process). Many 
publications provided a comparison of antioxidant activity in 
beverages such as coffee, tea, and cocoa. The antioxidant 
activity of coffee was associated with chlorogenic, ferulic, 
caffeic, and n-coumaric acid contained in it [9]. 

This indicated that the coffee used in this study has two 
compounds that work the opposite, which were carcinogenic 
substances and antioxidants. It can be a confounding factor in 
this study, because it was still unknown about how the content 
of carcinogenic substances in this study was more dominant 
than antioxidants in the coffee used. 
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V. CONCLUSION 

Robusta (Coffea canephora var. Robusta) coffee brew has 
histopathologic affect on bronchial epithelial cell count in 
male Wistar strain rats (Rattus norvegicus Wistar strain) in the 
form of cell hyperplasia. 
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