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ABSTRACT 
 

Background and Objectives:  There are a number of dietary compounds with purported health benefits such as reducing the 

risk of heart disease like flavonoids that show bioactivity through their respective antioxidant activity (Walker et al., 2013). 

Intake of antioxidants and caffeine found in teas, fruits, vegetables, wines and carbonated beverages may be beneficial to body 

systems at short term and adverse at higher intakes or long term. Caffeine content varies in most of these beverages (Knight et 

al., 2004). This article investigates the serum concentrations of glucose, total protein, urea, uric acid and creatinine in a cowbell 

and Nescafe 3in1 sachet coffee fed-rabbits. 

 

Materials and Methods: Twenty-five (25) male rabbits housed in rabbit cages allowed free access to food and water after 

7days of acclimatization were assigned into five groups, of 5 rabbits. Group 1 served as control, fed only on a basal diet while 

groups 2 and 3 received 310mg/kg and 470mg/kg Cowbell coffee low and high dose respectively per body weight. Group 4 

and 5 received 460mg/kg and 690mg/kg Nescafe low dose and high dose respectively per body weight. All administrations 

were done orally, daily and standard rabbit chow and water was given ad libitum. The treatment lasted for 30days after which 

the animals were sacrificed and serum obtained for automated analysis.  

 

Results: Blood glucose concentration of cowbell high dose group was significantly (p<0.05) higher compared with other 

experimental groups. Total protein, albumin, globulin content were significantly (p<0.05) higher in Nescafe 3in1fed animals 

compared with control. Blood urea nitrogen levels were significantly (p<0.05) higher in the high dose groups of the different 

brands compared with other experimental groups. Uric acid levels of cowbell high dose and Nescafe treated groups were 

significantly (p<0.05) lower.  

 

Conclusion: Nescafe 3in1sachet coffee increased total protein, but reduced serum uric acid levels in the rabbit, while cowbell 

sachet coffee at high dose caused increased glucose concentration and serum urea in the rabbit. Nescafe 3in1 sachet coffee may 

reduce joint inflammation caused by monosodium urate. These effects are due in part to the caffeine and/or antioxidant levels 

of the different coffees. 
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1. Introduction: 

Coffee, a global beverage prepared and marketed in 

different formulations is known to contain caffeine, 

antioxidants among other constituents. Caffeine in coffee 

naturally found in leaves, seeds, and fruits of different plant 

species worldwide (Frary et al., 2005; Barone & Roberts,  

1996). The common sources of caffeine in diet are coffee- 

 

drinks, tea, chocolate and fizzy drinks. Caffeine 

concentrations in coffee beverages are quite variable.  

McCusker et al. (2003), found that brewed coffee 

ranged from 72 to 130mg among distributors. Cowbell 

(Promasidor Nigeria Limited) and Nescafe 3in1 (Nestle, 

Ghana Plc.) were found to vary in their net weights 20 – 
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22g, and 32 – 36g per sachet respectively among 

distributors. Coffee constituents in these different 

formulations could affect the health of consumers as well 

as the sweeteners used. Researchers are divided in opinion 

about the effect of coffee on health.  

It has been reported that coffee interferes with the 

absorption of supplemental iron due to polyphenols 

(tannins) present which binds to iron in the intestinal 

lumen, forming insoluble complexes and thereby inhibiting 

iron absorption (Morck et al., 1983). 

Components of coffee such as chlorogenic acid are 

also thought to interfere with iron absorption (Gutnisky et 

al., 1992), therefore, coffee consumption may lead to iron 

deficiency anemia (Munoz et al., 1988) and as well alter 

cellular or organ function. Caffeine acts on the adenosine 

A2A receptor expressed on the platelet cell (Ledent et al., 

1997; Klotz et al., 1997) and under homeostatic conditions 

the A2A receptors sufficiently activate adenosine in the 

blood. However, caffeine competitively inhibits the action 

of adenosine, which normally will bind to the adenosine 

A2A receptor, thus altering the platelet function and 

increasing receptor activity (Paul et al., 1990, Fredholm, 

1995). 

This increased receptor activity subsequently results 

in an increase in cyclic adenosine monophosphate (cAMP) 

which acts directly to inhibit platelet aggregation (Paul et 

al., 1990) and may result in altered cellular functions.  

Coffee consumption has been found to impair 

glucose tolerance and to decrease insulin sensitivity in a 

number of controlled clinical trials (Greer et al., 2001). 

Several formulations of coffee compounds are on sale in 

most remote parts of an urban settlement with the poor 

public enlightenment of their safety, weak regulation, their 

effects or action on the body systems poorly understood. 

The aim of this study is to investigate the biological effect 

of cowbell and Nescafe 3in1sachet coffees on glucose, 

total protein, urea, uric acid and creatinine in the rabbit.     

 

2. Materials and Methods: 

2.1. Purchase and Preparation of Beverage 

Cowbell coffee (Promasidor Nigeria Limited) and 

Nescafe 3in1 (Nestle Ghana PLC) were purchased from 

Market Store in Okuku, Yala Local Government Area of 

Cross River State. The beverages were prepared in boiling 

water that was cooled before administration. 

 

2.2. Experimental Animals and Maintenance 

Twenty-five (25) rabbits (400g -600g) were housed 

in rabbit cages, kept at 28 0C, 58 % humidity and a 12 hour 

light/dark circle and were allowed free access to food and 

water. After 7days of acclimatization, the animals were 

assigned into five groups, of 5 rabbits. Group 1 served as 

control, fed only on a basal diet while animals in group 2 

and 3 received 310mg/kg and 470mg/kg Cowbell coffee 

(low and high dose respectively) per body weight. Animals 

in group 4 and 5 received 460mg/kg and 690mg/kg 

Nescafe 3in1 low dose and high dose respectively per body 

weight. All administrations were done orally, daily and 

standard rabbit chow and water was given ad libitum. The 

treatment lasted for 30days.  

 

2.3. Collection and Analysis Blood Sample 

Blood samples were collected by cardiac puncture 

into centrifuge tubes and allowed to stand for one hour after 

which they were spun for ten minutes at 3000rpm. Other 

portions of blood were put in oxalate sample bottles for the 

determination of blood glucose. The serum derived was 

used for analysis of total protein, albumin, globulin, blood 

urea, uric acid, creatinine using Clinical Chemistry 

Analyzer (Erba Chem 7). 

 

2.4. Statistical Analysis 

       Statistical analysis was carried out using SPSS.  One 

way Analysis of variance (ANOVA) was used to compare 

means. Data were expressed as the mean ± Standard 

deviation (SD) and a p – significance level < 0.05 was 

accepted as statistical significance. 

 

3. Results: 

3.1. Glucose level of Experimental groups of rabbits 

The blood glucose concentration of the group 

administered cowbell coffee (high dose) was significantly 

(p<0.05) higher compared to control group and groups 

administered with Nescafe 3in1. Cowbell coffee low dose 

and Nescafe coffee 3in1treated groups were not 

statistically significant (Figure 1). 

 

 
Figure 1. Effect of Cowbell and Nescafe coffee 

Administration on Serum Glucose concentration in test and 

control rabbit. 

 

Values are expressed as mean ± SD (n=5). The 

different superscript indicates statistically significant 

differences between groups at p< 0.05. CBLD (Cowbell 

coffee Low dose), CBHD (Cowbell coffee High dose), 

NSLD (Nescafe Low dose), NSHD (Nescafe High dose) 
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3.2. Total Protein of Experimental groups of rabbits 

The Total protein levels of Nescafe3in1 treated 

groups were significantly (p<0.05) higher compared to 

control and other groups while total protein levels of 

Cowbell coffee (low dose) was significantly (p<0.05) 

lower compared with control group and other experimental 

groups (Figure 2). 

 

 
Figure 2. Effect of Cowbell and Nescafe coffee 

Administration on Serum Total Protein concentration in 

test and control rabbits. 

 

Values are expressed as mean ± SD (n=5). The 

different superscript indicates statistically significant 

differences between groups at p< 0.05. CBLD (Cowbell 

coffee Low dose), CBHD (Cowbell coffee High dose), 

NSLD (Nescafe Low dose), NSHD (Nescafe High dose) 

 

3.3. Albumin levels of Experimental groups of rabbits 

The Albumin levels of Nescafe 3in1treated groups 

were significantly (p<0.05) higher compared with control 

group and other Cowbell coffee administered groups. 

There was no significant change in albumin levels of the 

groups treated with cowbell coffee (Figure 3). 

 

 
Figure 3. Effect of Cowbell and Nescafe coffee 

Administration on Serum Albumin concentration in test 

and control rabbits 

 

Values are expressed as mean ± SD (n=5). The different 

superscript indicates statistically significant differences 

between groups at p< 0.05. CBLD (Cowbell coffee Low 

dose), CBHD (Cowbell coffee High dose), NSLD (Nescafe 

Low dose), NSHD (Nescafe High dose 

 

3.4. Globulin levels of Experimental group of rabbits 

Cowbell coffee treated groups had low globulin 

levels compared with control group and other groups 

(Figure 4). There was no statistically significant difference 

(p>0.05) observed in the globulin levels of control and 

groups administered Nescafe 3in1. 

 

 
Figure 4. Effect of Cowbell and Nescafe coffee 

Administration on Serum Globulin concentration in test 

and control rabbits. 

 

Values are expressed as mean ± SD (n=5). The 

different superscript indicates statistically significant 

differences between groups at p< 0.05. CBLD (Cowbell 

coffee Low dose), CBHD (Cowbell coffee High dose), 

NSLD (Nescafe Low dose), NSHD (Nescafe High dose). 

 

3.5. Blood Urea levels of Experimental groups of rabbits 

The blood urea nitrogen (BUN) of the high doses of 

Nescafe coffee 3in1 and Cowbell was observed to be 

significantly higher (p<0.05) compared with control and 

other experimental groups. The cowbell coffee low dose 

group had significantly reduced BUN compared to control 

and other groups. There was a significant difference 

between Nescafe coffee 3in1low dose group and the 

control (Figure 5). 
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Figure 5. Effect of Cowbell and Nescafe coffee 

Administration on Serum BUN in test and control rabbits 

 

Values are expressed as mean ± SD, (n=5). The 

different superscript indicates statistically significant 

differences between groups at (p< 0.05). CBLD (Cowbell 

coffee Low dose), CBHD (Cowbell coffee High dose), 

NSLD (Nescafe Low dose), NSHD (Nescafe High dose) 

 

3.6. Uric Acid levels of Experimental groups of rabbits 

The Uric acid (UA) levels of cowbell coffee high 

dose and Nescafe coffee 3in1 treated groups were 

significantly (p< 0.05) lower compared with control, but 

there was no significant difference between the cowbell 

low dose low group and the control group (Figure 6). 

 

 
Figure 6.  Effect of Cowbell and Nescafe coffee 

Administration on Serum Uric acid concentration in test 

and control rabbits. 

 

Values are expressed as mean ± SD (n=5). The 

different superscript indicates statistically significant 

differences between groups at p< 0.05. CBLD (Cowbell 

coffee Low dose), CBHD (Cowbell coffee High dose), 

NSLD (Nescafe Low dose), NSHD (Nescafe High dose). 

 

3.7. Creatinine levels of Experimental group of rabbits 

        There was no statistically significant difference 

(p>0.05) in the creatinine levels of control group and 

groups administered cowbell coffee and Nescafe (low and 

high doses) (Figure 7). 

 

  
Figure 7.  Effect of Cowbell and Nescafe coffee 

Administration on Serum Creatinine concentration of 

rabbit in test and control rabbits. 

 

Values are expressed as mean ± SD (n=5). The 

different superscript indicates statistically significant 

differences between groups at p< 0.05. CBLD (Cowbell 

coffee Low dose), CBHD (Cowbell coffee High dose), 

NSLD (Nescafe Low dose), NSHD (Nescafe High dose). 

 

4. Discussion: 

In this study, we investigated the effects of Cowbell 

and Nescafe 3in1 Coffee sachet consumption on glucose, 

total protein, urea, uric acid and creatinine in the rabbit. 

The cowbell coffee usage at High Dose caused a significant 

increase in serum glucose level while the Nescafe coffee 

3in1 showed no significant change in serum glucose levels. 

Increased serum levels of glucose and raised serum protein 

after caffeine administration to rat has been observed 

(Stawiarska-Pieta et al., 2006; Grucka-Mamczar et al., 

2007). Constant intake of coffee (caffeine) impaired 

glucose tolerance as increase concentration in the blood 

decreases tissue sensitivity to insulin. This is said to result 

from an increased adrenaline concentration and inhibition 

of glucose uptake by muscles dependent on adenosine 

receptor (Keijzers et al., 2002).  

Insulin deficiency caused by caffeine, result in 

increased lipolysis, intensified oxidation of fatty acids, 

induction of gluconeogenesis, and inhibition of glycolysis 

which additionally perpetuates and intensify insulin 

resistance (Grucka-Mamczar et al., 2007; van Dam, 2008). 
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The non-significant levels of glucose in the Nescafe 3in1 

sachet coffee groups suggest its beneficial effect in glucose 

homeostasis. Several authors have reported on the 

hypoglycemic effect of coffee (Nicasio et al., 2005; Rezq 

& Fathy, 2010; Jang  et al., 2012). 

Total protein levels in Nescafe 3in1coffee treated 

groups were significantly higher which is consistent with 

Birkner et al., (2006a, 2006b). These authors observed that 

an increase in levels of protein after coffee consumption 

result from intensified renal filtration and diuresis. In that 

circumstance, there is increased urea excretion by the 

kidney and according to Stawiarska-Pieta et al., (2006) and 

Grucka-Mamczar et al., (2007) higher concentration of 

protein abound in serum. Raised protein content after 

coffee administration was observed by Delfiol et al., (2012) 

in horses. On the other hand, the cowbell coffee groups 

caused a significant decrease in protein levels. The 

concentration of these macro nutrient markers is affected 

by protein malnutrition associated with end-stage liver and 

kidney disease as well as severe infection and most 

significantly by stress injury (Bishop et al., 2013). Reduced 

protein levels may reflect low hepatic production or loss of 

transfer of albumin between the extravascular and vascular 

component. Decreased albumin, a determinant of chronic 

protein deficiency under the condition of non-calorie 

intake may lead to Kwashiorkor or marasmus (Bishop et 

al., 2013). 

The blood urea levels were significantly increased 

in the high dose groups of the two brands of coffees but 

were significantly reduced in the low dose of Cowbell 

coffee. Many research workers have shown that coffee 

increased serum urea (Tofovic et al., 2002; Portolés et al., 

1985). Some studies indicate that caffeine in coffee 

through inhibition of A2A adenosine receptor accelerate 

the development of interstitial inflammation, for example, 

activation of adenosine receptor to inhibit poly 

morphonuclear cells infiltration and protect the kidney 

from ischemic reperfusion. Others report no association 

between coffee or caffeine and serum urea (Cheul Do et al., 

1997). Blood urea was significantly reduced in the low 

dose group of the Cowbell coffee. Birkner et al., (2006a) 

reported slightly reduced serum urea. Reduction in serum 

urea may indicate decreased renal blood flow, dehydration, 

acute or chronic glomerulonephritis (Bishop et al., 2013). 

The study showed that the different brands of Coffee 

decreased uric acid levels in the high dose groups. This is 

in agreement with the findings of Kiyohara et al., (1999).  

They reported that coffee consumption was 

negatively associated with serum uric acid. Also, Choi and 

Curhan (2007), found that serum uric acid levels decreased 

significantly with increasing coffee intake and that the 

mean serum levels of individuals consuming larger 

quantities of coffee daily were lower than those individuals 

consuming lesser milligrams of coffee. Wu et al. (2005), 

reported that coffee decreased serum uric acid levels.  They 

maintained as evidence that, there was a positive 

correlation between serum insulin resistance and elevated 

uric acid that is the higher insulin resistance, the higher uric 

acid levels (Choi & Curhan, 2007; Fam, 2002). 

Also, the result showed that there was no significant 

change in creatinine levels following treatment with 

Cowbell coffee, however, there was a significant reduction 

among the Nescafe 3in1 groups. Plasma creatinine in blood 

stream remains reasonably stable, although the protein 

content of diet does influence it. Reduction in creatinine 

levels in the Nescafe 3in1 coffee groups with increased 

serum concentration suggests renal fitness in the rabbit, 

although the mechanism was not studied.    

 

5. Conclusion: 

   In conclusion consumption of Cowbell coffee and 

Nescafe 3in1 coffee appear to have some favorable 

biological effects on glucose and markers of renal function. 

Increased serum glucose levels in the cowbell high dose 

group suggest that chronic consumption might precipitate 

diabetes. On the other hand, Nescafe 3in1 coffee had no 

effect on glucose. Both brands of coffee increased blood 

urea at high doses. 
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