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Abstract 
This present study was undertaken to search out the effect of coffee containing caffeine 

on some physiological parameters in adult male rabbits. Ten adult male rabbits were 
randomly divided into two equale groups, control group (C): rabbits of this group were 
allowed to ad libitum supply of drinking water, treated group (T): rabbits of this group were 
allowed to ad libitum supply of drinking water containing  100 mg/kg  b.w of coffee, blood 
samples were collected at 15 and 30 days of the experiment, Blood was drawn by cardiac 
puncture technique for measuring the following parameters: blood glucose concentration, 
total cholesterol (TC), blood urea concentration and haemoglobin concentration, section 
from kidney and liver were taken at the end of the experiment for histological study. The 
results revealed that coffee consumption at dose 100 mg/kg  b.w in drinking water for 30 
days cause a significant decrees (p<0.05) in blood glucose concentration and a significant 
increase (p<0.05) in total cholesterol and blood urea concentration in addition to non 
significant reduction (p>0.05) in haemoglobin concentration. No histological changes in 
kidney and liver tissue in the treated group as compared to control group .Results of this 
study showed  that the coffee  consumption negatively effected the total cholesterol ,blood 
urea, and haemoglobin concentration in conclusion the regular consumption of coffee 
negatively effect on health of both human and animals. 
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 الخلاصة
صممم  ذه مممراهة لمةرمممته  رمامممته ممماويمهة ى مممافهة  فايمممتهلمممميهة لمممفاييفهامممره رممم هة  رمممفييمهة  رمممم يتهامممرهرلمممامه

   المممتههف  رمممفاي ي   مممال يفههإ مممي"ة  ف غمممتهاترممم ذهل ممماة يفهةلأمةنممم  مممفهرلمممامهه01هةرممم تل ذ،هة  ف غمممتهةلأمةنممم 
ه/ مغم100 فءهة  م هة  فايهلميههألطيذ(:هTة  فءهة رفليهاة رمفها   التهة  رف مته)هألطيذ(:هCفه)ة ريطمه

يممامه ممفهه30اه15ه مممه  ممنهلينممفذهة مملمهاممرهة   مممةذه، ممفهة   م ممت"يا ممفه30لغمممه ممفهالفهة  رمممه ممفهة ى ممافه  مملفه
تيممفيهه،تيممفيه مليمملهلمالممالهة مملما مممهرمم  هة مملمه طميىممتهة مماتلهة ىم ممره غممم هتيممفيهة  رممفييمهة  ف يممت:ه،هة   م ممت

هةتمممره ىمممفطنهإ ممميه فلإضمممفاتهمممما يفغة ياميمممفهاتيمممفيه مليممملهة  ي اههتيمممفيه مليمممل،ه(TC مليممملهة لا رممم يمايهة لممممره)
 مفهءههامرهلغممه مفهالفهة  رممه/ مغمم100هن ف جه راهة لمةرتهةفه نفايهة ى افه  ملتهأظ مذه.نري يته ملميتهاة ل ل

هامممره مليممملهلمالمممالهة ممملمهاةم  مممفعه رنمممايه(P<0.05)هلاثهةنت مممف ه رنممماي رممم  هامممره ممم"يا مممفه30هة  مممم ه  ممملف
(P<0.05)ه رنمممايهامممره مليممملهة  ي المممما يفغيمهةنت مممف ههإ ممميه فلإضمممفاتهامممره مليممملهة لا رممم يمايهة لممممرهاة ياميمممفه
(P>0.05)م مماظههأرىن ممف جهة  ىممفطنهة نرممي يته  ياةنممفذهة  رف مممتهةفه نممفايهة ى ممافه مممهيرمم  هأيهه مممذظأل ممفه،ه 
امره مليملهلميه مفهة لا رم يمايهاة ياميمفه"رمم فهأوممذةفهة ى مافههإ مين ف جه راهة لمةرته  يمههرهنريجهة لميتهاة ل ل.ا

هه.اة  ياةفهةلإنرففارهص ته"ا ي الما يفهة لمها ف  ف رهاافه نفايهة ى افه صامفه ر  مفهيؤومهرم ف
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Introduction  
Coffee is one of the most consumed beverages in the world (1) prepared from the 

rosted seeds of the coffee plants .coffee played a crucial role in many societies the 

energizing effect of the coffee bean plant is thought to have been discovered in the 

northeast region of Ethiopia and the cultivation of coffee first expanded in the world, from 

the muslim world coffee spread to Italy then to the rest of Europe to Indonesia, and to 

America (2). Coffee berries, which contain the coffee seeds or (beans) are produced by 

several species of small ever greenbush of the genus Coffea the most commonly grown 

arethe highly regarded Coffea arabica, and the robusta from of the hardier Coffea 

Canephora (3). Coffee is a chemical mixture reported to contain more than a thousand 

different molecular substances, including carbohydrates, lipids, nitrogenous, and 

polyphenol, four major classes were identified: flavan-3-ols (monomers and procyanidins) 

hydroxycinnamic acid, flavonols, and anthocyanidins, it also contain vitamins, minerals, 

and alkaloids. Caffeine, cafestol, kahweol, and chlorogenic acids are related to lipid 

metabolism (4). The stimulant effect of coffee is due to its caffeine content, it has been 

associated with its ability to act as an antidepressant. There is a link between a decrease in 

suicide rates and coffee consumption, due to the action of caffeine in blocking the 

inhibitory effects of adenosine on dopamine nerves in the brain reduced feelings of 

depression (5). High long – term consumption of caffeine is associated with a lower risk of 

cardiovascular disease and diabetes (6). Caffeine may minimizes the cognitive decline 

associated with aging (7), caffeine increases levels of neurotransmitters such as 

noradrenalin, acetylcholine, and dopamine (8), low doses of caffeine show increased 

alertness and decreased fatigue, it may reduce the risk of developing cancer and produce 

adelay in the average onset of cancer, and it may be associated with a reduced risk of 

parkinsons disease (9), it has been shown to increase the metabolic rate (10,11,12), caffeine 

may reduce certain kind of hepatic cancer (13), caffeine can also increase vasoconstriction 

and blood pressure (14) ,it may reduce control of fine movements (e.g. producing shaky 

hands), and it can stimulat urination (15).  
 

Materials and Methods 
A total number of ten adult male rabbits (100-1500 g) were used in this experiment 

.Animals in all stages of the experiment were housed in iron cages in a conditioned room 

(22-25
₀
) in the animal house of the department of physiology and pharmacology at college 

of veterinary medicine-university of Baghdad. The animals were left for ten days for 

acclimatization with the experimental conditions, Animals had free access to water and 

standard pellet diet along the experimental period. The animals were randomly divided into 

two equal groups (5 rabbits/ group) and were treated daily for 30 days as follows: 1-  

Control group (C): rabbits of this group were allowed to ad libitum supply of drinking 

water, 2-Treated group (T): rabbits of this group were allowed to ad libitum supply of 

drinking water containing 100 mg /kg b.w. of caffeinated coffee (16). Blood samples were 

collected at 15 and 30 days of the experiment, blood was drawn by cardiac puncture 

technique, blood samples were kept in tubes and centrifuged at 2500 rpm for 15 minutes, 

and then serum samples were aliquoted and frozen at -20c
₀
 until analysis, serum samples 

were used for measurement of blood glucose concentration, total cholesterol (TC), and 

blood urea concentration by using specialized kits from LINEAR company, and 

haemoglobin concentration by using drab kin method, for histological studies, rabbits were 

anaesthetized, sacrificed by withdrawal of blood from heart, immediately after 
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scarification, kidney and liver were excised blotted, opened longitudinally and preserved in 

10℅ neutral formalin buffer solution till the preparation of histological sections (17). 

Statistical analysis of data was performed on the basis of two– way analysis of variance 

(ANOVA) using a significant level of (p<0.05), specific group differences were determined 

using least significant differences (LSD) (18). 
 

Results and Discussion 
There is a significant decrease (p <0.05) in blood glucose level in treated group as 

compared to the control group along the experimental period (Table 1). 

Table (1) Effect of oral administration of coffee on blood glucose concentration (g/dl) 

of adult male rabbits 
        Groups 

Days 

Control 

group 
Treated group 

15 
89±3.1 

A       a 

75±2.9 

B       a 

30 
85±2.7 

A      a 

74.6±1.6 

B        a 

Values are expressed as mean ±SE, n= 5 each group 

Capital letters denote differences between groups, p<0.05. 

Small letters denote differences within group. 
 

This decrease may be due to the active substance (caffeine) present in coffee which 

enhance insulin sensitivity and decreasing glucose absorption from intestine (8), 

Magnesium is one of the non caffeinated compounds in coffee which caused increasing or 

stimulation of beta cells to produce insulin hormone (20). A significant elevation (p<0.05) 

in serum total cholesterol concentration was observed after 15 and 30 days of coffee 

consumption as compared to control group at both 15 and 30 days of experiment (Table 2). 
 

Table (2) Effect of oral administration of coffee on blood total cholesterol (mg/dl) of 

adult male rabbits 
     Groups 

Days 
Control group Treated group 

15 
89±3.3 

A       a 

96±3.5 

B       a 

30 
88±3.9 

A       a 

100±5.5 

B       a 

Values are expressed as mean ±SE, n= 5 each group 

Capital letters denote differences between groups, p<0.05. 

Small letters denote differences within group. 
 

This elevation in cholesterol concentration may be due to the diterpenes (cafestol and 

kahweol) present in coffee, have acholesterol raising effect because of their action as 

ligands for farnesoid X and pregnane X receptors in the liver, cafestol and kahweol also 

lower the synthesis of na
+
- taurocholate co-transporting polypeptide, essential in the 

excretion of bile acids into the biliary tract and they increase the synthesis of intestinal bil 

acid-binding protein (21) responsible for transcellular transport between the apical and 

basolateral surface of enterocytes (22), they lower the synthesis of cholesterol 7α-and 12α- 

hydroxylase, which are key enzymes in the biosynthesis of bile acids, being the main path 

for cholesterol excretion (23). Depending on the results clarified in (Table 3), there were a 

significant increase (p<0.05) in blood urea concentration along the experiment period as 

compared to control group. 
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Table (3) Effect of oral administration of coffee on blood urea concentration (mg/dl) 

of adult male rabbits 
          Groups 

Days 
Control group Treated group 

15 
15.6±1.2 

A       a 

22.8±2.6 

B         a 

30 
17.9±0.9 

A        a 

30 ± 0.7 

B        a 

Values are expressed as mean ±SE, n= 5 each group 

Capital letters denote differences between groups, p<0.05. 

Small letters denote differences within group. 
 

This increasing may be due to the present of caffeine which is non –selectively block 

both adenosine receptors and competitively inhibits the action of adenosine. One of the 

important role of adenosine is dilate the blood vessels the adenosine inhibits the release of 

neurotransmitters (chemicals that carry messages from one nerve to another) by binding to 

specific receptors on cells surface. The structure of caffeine and its by-products is 

chemically similar to that of adenosine, which allows caffeine to bind to the same receptor 

sites, blocking adenosine and preventing from taking effect (24). Blood samples were 

collected from rabbits after 15 and 30 days of experiment revealed non significant 

differences (p>0.05) in haemoglobin concentration between the control group and treated 

group along the experimental period (Table 4). 
 

Table (4) Effect of oral administration of coffee on haemoglobin concentration (g/dl) 

of adult male rabbits 
       Groups 

Days 
Control group Treated group 

15 
9.6±0.7 

A         a 

9±0.3 

A     a 

30 
10.2±0.6 

A a 

10±0.5 

A     a 

Values are expressed as mean ±SE, n= 5 each group 

Capital letters denote differences between groups, p<0.05. 

Small letters denote differences within group. 
 

Coffee may interferes with the absorption of supplemental iron this is due to the 

polyphenols (tannins) present in coffee which bind to iron in the intestinal lumen ,forming 

an insoluble complex and thereby inhibition iron absorption (25) other components of 

coffee such as chlorogenic acid are also thought to interfere with iron absorption (26) there 

for coffee consumption may lead to iron deficiency anemia in mothers and infant (27). A 

microscopic examination of kidney in animals treated with coffee showed athicking in 

artery wall with cuffing of lymphocyts and congestion in blood vessels also there is 

aheamolysis in RBCs inside it. The glumular was atrophied in some area associated 

with infiltration of inflammatory cells in pernchyma (Fig 2). Histological section in the 

liver post 30 days of coffee consumption showed enlargement of hepatocytes lead to 

disappeared of sinusoid and dilatation of central vein and congestion, infiltration with 

inflammatory cell inside and around hepatocytes with granulation and increasing of 

coffer cells, also there is accumulation of inflammatory cells around portal area (Fig 

4).  
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Fig. (1) Histological section in the kidney of 

rabbit from control group. (H and E 40 X) 

Fig. (2) Histological section in the kidney of rabbit 

treated with 100 mg/kg of coffee for 30 days, showed 

thinking in artery wall with cuffing of lymphocyte 

and congestion of blood vessels. (H and E 40 X) 

  

Fig. (3) Histological section in the liver of 

rabbits from control group. (H and E 40 X) 

Fig. (4) Histological section in the liver of treated 

rabbits with 100mg/kg of coffee for 30 days, showed 

enlargement of hepatocytes lead to disappeared of 

sinusoid and dilitation. (H and E 40 X) 
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