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Background: Diabetes Mellitus is a chronic metabolic ailment which slowly but surely harms the 
human body if left untreated. The objective of this study was to determine the effect of black coffee on 
HbA1C, fasting and postprandial blood sugar levels in mice model of type 2 diabetes mellitus. 
Methods: This was an experimental, randomized control study performed at the Pharmacology 
Laboratory, Multidisciplinary Research Laboratory at Islamic International Medical College and 
National Institute of Health (NIH) Islamabad Pakistan. The study comprised a total of 30 male Balb/c 
albino mice and diabetes was induced in experimental group (n=20) by using low dose streptozotocin 
(40 mg/Kg). After confirmation, diabetic mice were further divided into two groups of 10 each. Group 
2 was diabetic control and Group 3 was treated with black coffee for 45 days. Blood samples were 
taken from lateral tail vein for fasting and post prandial blood sugar levels and by intracardiac puncture 
for HbA1c. Statistical analysis was done on SPSS-21. Comparisons between the groups were analyzed 
using one way ANOVA (post hoc tuckey test), and p<0.05 was considered significant. Results: Black 
coffee treated mice (Group 3) had significantly decreased serum HbA1C levels (6.02±0.29) fasting 
(116.8±4.92) and postprandial (173.6±18.3) blood glucose levels in comparison with those found in 
diabetic control mice (Group 2). Conclusion: Black coffee significantly decreases serum HbA1C, 
fasting and postprandial blood glucose levels in diabetic mice.  
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INTRODUCTION 
Diabetes mellitus is a complicated, multifactorial global 
health burden that has achieved pandemic extents, 
fuelled by collaborations between several environmental 
and social components. It is a chronic catabolic disease 
that is host to many devastating complications. Type 2 
Diabetes is the most widely recognized type of Diabetes 
represented by hyperglycaemia, insulin resistance, and 
relative insulin insufficiency.1–3 

The International Diabetes Federation (IDF) 
data delivered an estimate of 381.8 million adults in 219 
nations and regions with diabetes for 2013; and 
anticipated the number to ascend to 591.9 million in 
2035. Conferring to report of International Diabetes 
Federation (IDF) in 2015, in Pakistan 7 million 
individuals were diabetics.4,5 

With change in lifestyle patterns and lack of 
physical activity, type 2 diabetes mellitus is becoming 
the foremost type of diabetes which is estimated to 
affect 642 people by the year 2040. Among the many 
risk factors, obesity has become the major culprit to 
cause type 2 diabetes.6 Type 2 diabetes is increasing at 
alarming rate despairingly the incidence is stirring up at 
earlier age in both adults and children.7 Diabetes related 
complications, especially cardiovascular impairment, 
have become the chief basis of morbidity and mortality.8  

Every 6 seconds a diabetic patient pays the penalty of 

this disease with his life.9 Nearly 5 million deaths were 
prompted by type 2 diabetes in year 2017.10 

The distinctive treatment option of oral 
hypoglycaemic agents, however offer great glycemic 
control, yet over a long course of time, somehow fails to 
halt the progression of complications eventually. Plant 
materials which are being utilized as customary 
medication for the treatment of diabetes for quite a long 
time are considered to turn into the great choices as new 
treatment innovations.11 To alleviate this well-being 
liability, there is an urgent and immediate need to use 
effective therapies.12 

A couple of agents used in our routine diet, 
like black coffee can ensure a magnificent effort in 
lowering the glucose levels of diabetic patients. Black 
coffee, being the rich source of antioxidants, fights with 
the oxidative stress which is believed to be one of the 
underlying mechanisms in pathogenesis of 
complications imparted by diabetes.13 

Long-term coffee consumption is associated 
with increase in insulin sensitivity and decrease in risk 
of diabetes. Many investigators have established an 
inverse relationship between coffee intake and 
development of type 2 diabetes.14,15 

Although there are numerous studies done to 
highlight the eloquent role of black coffee on 
development of diabetes, yet very scanty data is 
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available about black coffee as treatment option of type 
2 diabetes. In this randomized control trial, the effects of 
black coffee in Balb/c albino diabetic mice are seen on 
fasting blood glucose, postprandial blood glucose and 
serum HbA1C. 

MATERIAL AND METHODS 
This comparative randomized control experimental 
study was carried out at Pharmacology Laboratory, 
Multidisciplinary Research Laboratory at Islamic 
International Medical College and National Institute of 
Health (NIH) Islamabad Pakistan. Before starting the 
study, a formal approval by the Ethics Review 
Committee of Islamic International Medical College, 
Riphah International University, was obtained. The 
duration of this study was 12 months (April 2017 to 
April 2018). A total of 30 healthy, 6–8 weeks old male, 
weighing 30–50 g albino Balb/c mice, having normal 
baseline parameters were included in the study.  

All the mice were accommodated in standard 
cages made up of plastic and placed on metallic racks, at 
the Animal House of NIH, Islamabad. The mice had 
free access to tap water through the inverted bottles 
fixed on top of the cages. Animal house atmosphere was 
maintained at 20±2 °C with relative humidity of 50–
70% and a light and dark cycle of 12 hours each. After 
the acclimatization for 1 week, the mice were randomly 
divided into two groups, 10 mice were allocated to 
Group 1 and 20 mice were allocated to the experimental 
Group. Group 1 was labelled as Normal Control and 
was given normal diet for 5 days whereas the 
Experimental group was given normal diet plus 
streptozotocin (40 mg/Kg/day)16 intraperitoneally for 

consecutive 5 days. After 5 days, confirmation of 
diabetes was done in experimental group by measuring 
fasting blood glucose levels. Experimental group was 
later on divided into two groups, i.e., Group 2 and 3. 
Group 2 mice were labelled as Diabetic Control and 
were given normal standard diet only. Group 3 mice 
were given normal diet mixed with Black Coffee (5 
g/Kg/day)17 orally for 45 days. 

 A mid cycle sampling was done after 20 days 
to see the progress of drugs on fasting and postprandial 
blood glucose levels. After 45 days of treatment, final 
sampling of the experiment was done from lateral tail 
vein in all groups which included fasting and 
postprandial blood glucose levels, and HbA1C by cardiac 
puncture. 

Statistical analysis was done using SPSS-21. 
Results were documented as Mean±SEM. Comparisons 
of quantitative parameters among the three groups were 
analysed by using the one way ANOVA (post hoc 
tuckey test), and p<0.05 was considered significant. 

RESULTS 
Table-1 shows the comparison of Mean±SEM of all the 
groups. The results of group 3 are comparable to group 
2. The diabetic control and significant value of p<0.05 is 
seen. 

In the below mentioned table, the significant 
results are verified which are certainly comparable with 
the disease control group. In black coffee treated group, 
there was a substantial drop in hyperglycaemia which 
displays the positive effect of black coffee as a treatment 
tool for type 2 diabetes. 

Table-1: Comparison of Mean±SEM in all groups 
Group 1 

Normal control 
Group 2 

Diabetic control 
Group 3 

Black coffee treated 
Sampling Variables Mean SEM Mean SEM Mean SEM 

 
P 

Initial sampling (day 15) Fasting (mg/dl) 91.9 3.61 371.4 38.6 305.5 32.6 0.61 
Fasting (mg/dl) 81.0 4.07 337.6 35.3 116.8 4.92 0.000 Mid-term Sampling 

(day 36) Random (mg/dl) 107.1 2.23 374.6 23.4 265.1 21.2 0.000 
Fasting (mg/dl) 81.0 4.07 337.6 35.3 116.8 4.92 0.000 
Random (mg/dl) 139.1 7.35 443.8 21.5 173.6 18.3 0.000 

Terminal Sampling 
(day 61) 

HbA1C (%) 4.75 0.13 7.82 0.11 6.02 0.29 0.000 
p<0.05=statistically significant 

DISCUSSION 
The results of present study confirm that 
hyperglycaemia induced by streptozotocin, is 
ameliorated by black coffee. In present study, the anti-
diabetic effect of black coffee is seen in group 3.  

Improvement of biochemical markers like 
HbA1C, fasting and postprandial blood glucose levels in 
this study, is supported by the study of Sasha Jin et al17 
who studied the effect of chlorogenic acid (CGA, one of 
the major phenols present in black coffee) on glucose 
and lipid metabolism in late diabetic db/db mice for 12 
weeks. They established that CGA could reduce the 

levels of fasting plasma glucose and HbA1C during 
diabetes and improve kidney fibrosis through the 
modulation of adiponectin receptor signalling pathways 
in db/db mice.17  

The reduction in biochemical and 
histopathological parameters were found by Kobayashi 
M et al18 who used black coffee, caffeine extract, 
decaffeinated coffee against different sets of 
experiments to analyze the preventive part of black 
coffee on development of STZ-induced diabetes in male 
C57 BL/6J mice. They demonstrated that continuous 
black coffee ingestion prevented the development of 
STZ-induced diabetes mellitus. Black coffee also 
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increased pancreatic insulin output and suppressed the 
STZ-induced decline in pancreatic insulin content.18 

Hui Cao et al19 endorsed that significant 
evidence from epidemiological investigations showed 
that dietary polyphenols manage and prevent type 2 
diabetes. Their review summarizes human studies and 
clinical trials of polyphenols as anti-diabetic agents. In 
prospective cohort studies, higher coffee consumption 
has been associated with a lower risk of Type 2 
diabetes. It is demonstrated that ingestion of chlorogenic 
acid could significantly reduce early fasting glucose and 
insulin responses in overweight men during an oral 
glucose tolerance test. Polyphenols from different foods 
like coffee showed anti-diabetic effects in T2D patients 
through increasing glucose metabolism, improving 
vascular function as well as reducing insulin resistance 
and HbA1c level.19 

Hesti Riany et al20 concluded that different 
species of coffee (arabica, robusta and liberica) 
cultivated in Jambi province of Indonesia, have the 
ability to counter the hyperglycaemia induced by 
streptozotocin in mice. According to this intervention, 
the liberica species has offered the most promising 
results regarding biochemical analysis. There is marked 
decrease in fasting and postprandial blood glucose 
levels in streptozotocin induced diabetic mice given 
liberica species of coffee for 30 days as compared to 
mice given other species. There is another interesting 
aspect of this study is that when the histological 
parameters were examined; the mice treated with 
arabica species of coffee for 30 days, showed the lowest 
degenerative changes in liver.20 That study embarks the 
finding in accordance with the previous studies. 

Sake Juli Martina et al21 determined that the 
use of Arabica coffee gayo bean and leaf extract showed 
a greater decrease in blood glucose levels in healthy 
mice after a glucose challenge. The biochemical 
parameters, i.e., fasting and postprandial blood glucose 
levels were markedly reduced to prove the evidence 
which are consistent with the outcomes of contemporary 
study. Blood sugar levels can be reduced by using 
Arabica coffee gayo bean extract as an alternative 
treatment. Taking coffee on regular basis not only 
reduces the risk of diabetes mellitus but also has ability 
to treat it. The components in coffee beans like caffeine 
stimulate lipolysis in adipose tissue. Arabica coffee 
gayo beans have ample amount of chlorogenic acid. 
Chlorogenic acid is a beneficial agent in the treatment of 
diabetes due to its antioxidant and anti-inflammatory 
effects which are very favourable in counteracting its 
effects.21 

In the present study, improvement in 
biochemical parameters in Groups 3, which was given 
black coffee, was observed indicating that black coffee 
can be used in treatment of type 2 diabetes mellitus. 

CONCLUSION 
Black coffee significantly lowers HbA1C, fasting and 
postprandial blood glucose levels in diabetic mice 
model. Therefore black coffee can be used as adjunct 
treatment for type 2 diabetes. 
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