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Abstract 
Consumption of therapeutic and functional foods has been associated with health promotion and reduction in risk of 
diseases. Globally, almost 800 plants have been identified with their anti-diabetic and anti-hyperlipidemia therapeutic 
properties. Ananas comosus has gained much attention in terms of therapeutic effects including anti-diabetic, anti-
oxidative, anti-diarrheal and anti-hyperlipidemia properties. Proposed study has been designed to explore the effect 
of A. comosus leaves extract on hyperglycemia and other blood parameters. Study was carried out on male rats. Twenty 
rats were equally distributed in 4 groups. Rats were provided with A. comosus leaves extract for 35 days. Serum samples 
were collected to check the level of serum glucose, glycosylated hemoglobin, AST, ALP, ALT, uric acid, urea and 
creatinine. Blood serum was be used to determine the level of uric acid, protein, urea and creatinine. Collected data of 
tests performed was statistically analyzed to check the significance level. Ananas comosus were used for proximate 
analysis. The results were statistically analyzed for the glucose levels, protein levels, HbA1c, urea uric acid, creatinine, 
uric acid, ALP, AST, ALT concentrations from the blood samples. Results indicated that A. comosus leaves have anti-
diabetic properties and does not possess any harmful effect on kidney and liver.  
Key words: Ananas comosus, hyperglycemia, anti-hyperlipidemia properties 
_____________________________________________________________________________________________ 
Introduction 
Nutritional mediations developed around the world with the perceptions of natural  
health therapies and nutraceutical remedy in contrast to various organic and physiological intimidations. Numerous 
components of plants and herbs are being used broadly by traditional general practitioners in the cure and 
management of chronic diseases in different states over the centuries. In the ancient times plants and herbs have 
been used in conventional health care systems as medication and mostly as in their organic active elements for the 
production of medicines. These types of medicines play vital role in the management of several infectious syndromes 
(Mhammad et al., 2015). All the constituents of medicinal plants are useful such as root, stems, leaves, flower and 
seeds may be deliberate and utilized in form of infusion and solution and chemically active elements for producing 
several types of drugs for human and animal uses. A lot of people could take benefits from medicinal plants by 
establishing the basis of native and traditional systems for well-being (Najafi et al., 2010). 
Poor health is considered as a primary reason for increasing rate of disease and death throughout the world resulting 
from bad eating habits and lifestyle. Against the chronic health ailment and disorders, functional and pharmaceutical 
foods are now being emerged as a dietary and therapeutic intervention (Ramahi et al., 2010). These pharmaceutical 
and functional foods exhibit therapeutic potential due to specific bioactive compounds. So, their nutritional and 
medicinal power is used to treat and manage various physiological diseases like diabetes mellitus, heart diseases, 
cancer, mental health and complications in aging (Najafi et al., 2010).  
Hyperglycemia is a disorder refers to elevated glucose level in the blood results from insufficient insulin production or 
its action. The disease may develop diabetes mellitus type I (juvenile diabetes: in early stage of life) or type II diabetes. 
Polyphagia, polyuria, polydypsia, ketonuria and weight loss are some known clinical sign and symptoms of diabetes 
(Patel et al., 2012). Diabetes mellitus type II is most prevalent form of hyperglycemia (90% cases); it develops after the 
age of 40 years and resulting from decreased insulin sensitivity from body cells mainly due to overweight and obesity. 
Insulin resistance increases with stress condition and deposition of fat in the body. Various causes and factors are 
involved in the development of diabetes mellitus type II such as physical inactivity, inheritance, bad eating habits, 
alcoholism and environmental aspects (Fossati et al., 2016).  
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In Pakistan the frequency of diabetes is incredible extending from 7.6%-11%. Increasing rates of diabetes in Pakistan 
cause dangers to the economy and quality life of individuals because of poor glycemic control and high rates of 
intricacy (Diabetes Statistics, 2013). Type II diabetes is among the top five contributors to the leading cause of death 
worldwide, and around 171 MM (million) adults had been identified from diabetes in 2000. The number is predicted 
to rise to 366 MM in 2030 (Perumal et al., 2015). Hyperglycemia or diabetes is controllable by exercise, lifestyle 
modifications and increased plant foods consumption (Singh et al., 2011). Patients with hyperglycemia pay lots of 
money, time and attention for longer time period to get proper treatment. About 21000 plant species are globally 
employed for medicinal usage, out of these 150 plant species are used for commercial purposes. There is an increasing 
interest in the classification of antidiabetic agents from the natural sources of a diabetic treatment plant (Joseph et 
al., 2013). 
Diabetes is one of the main causes of chronic disorders. Different lifestyle variables are responsible for the progress 
of diabetes type II, including obesity and overweight (description of body masses over 25), percentage of muscles and 
fats, excessive association of muscles and fats, uncertainty of routine physical movement of heavy food, nervousness 
and urbanization (Olokoba et al., 2010). Utilization of biologically extracts is a nice approach for glucose and lipid 
profile in blood circulation. Additionally, these compounds of extracts are safe to consume without any adverse 
effects. Both quantity and quality of higher proportions of biologically active compounds have taken a space in food 
markets and pharmaceutical zones. Pineapple leaves extract due to its healing potential effect and anti-oxidative 
phenolic compounds are utilized for the manufacturing of several pharmaceuticals and food-based products (Syahri 
et al., 2017). 
Ananas comosus (pineapple) is from family bromeliaceae. It is biennial, subtropical fruit and originated from Brazil and 
Paraguay. It is cultivated many areas of world including China, Thailand, Philippines, Australia, Cuba, India, Africa, 
Hawaii and many others (Sripanidkulchai et al., 2000). Thailand is one of the largest exporters of Ananas comosus in 
the form of canned fruit in the world. FAO reported that nearly 2.5 million tons of Ananas comosus is produced in 
Thailand in 2008 and approximately 520000 tons of canned Ananas comosus fruit is exported (Ketnawa et al., 2012). 
Compositionally, Ananas comosus contains pulp, core, peel and crown in different proportions as 33, 6, 41 and 20% 
respectively. There are some well-known species of Ananas comosus named as Perola, Green selacia, Cayena lisa, 
Perolera and Red Spanish. Ananas comosus is propagated vegetatively in Pakistan and is imported in the form of 
canned fruits or fresh commodity. Ananas comosus supply optimum quantity of ascorbates like orange that is 63 mg 
in 100 ml of fruit juice (Nawaz et al., 2012). 
Now a days, researchers are focusing more on exploring the natural sources specifically plants for the cure of diabetes 
mellitus by utilizing anti-diabetic and anti-hypercholesterolemic agents. Ananas comosus have been used as folk 
medicine in traditional Chinese and Philippians culture. Ananas comosus has been employed for its strong therapeutic 
effect as antihyperlipidemic, antioxidative, antidiarrheal and antidiabetic along with useful management and cure 
against dyspepsia and dysuria (Xie et al., 2005). Bioactive compounds such as phytochemicals are attributed to this 
valuable therapeutic and health benefits. Bromelain compound present in Ananas comosus is proclaimed to have 
beneficial effects over infectious diseases, angina pain, dysmenorrhea, arthritis, bronchitis, edema and 
thrombophlebitis. Bromelain compound inhibits the tumor growth, increases the fibrinolytic activity in blood, provoke 
the synthesis of fibrinogen and act to degrade the serum fibrin and fibrinogen.  Bromelain compound also reduces 
the synthesis and production of prostaglandin. Synthesis of prostaglandin is responsible for inflammatory reactions in 
the body. Flavonoids along with polyphenols show antioxidant, antidiabetic and hypocholesterolemic activities. Phytic 
acids, phytosterols, polyphenols, catechins, anthocyanidins and flavonoids as biologically active constituents are also 
present in Ananas comosus leaves. Vitamin B2 (riboflavin) and vit-C (ascorbic acid) are also present in significant 
amount (Xie et al., 2007). All of these compounds are a potential source of antioxidants, inhibiting the lipid catabolism 
(peroxidation) and possessing free radical scavenging activities. Studies revealed that there is an inverse relation 
between the mortality rate from CHD (coronary heart disease) and flavonoid intake in daily diet. 
Hyperglycemia and hyperlipidemia are considered as major contributing factors causing heart attack, atherosclerosis 
and brain stroke. Diseases like these taken as fatal for human life because these are affecting human health adversely 
imposing direct threat on mankind. Insulin resistance and hyperthyroidism leads to reduced carbohydrate and lipid 
catabolism due to deficiency of a protein named carnitine (Hopkins et al., 2003). Ananas comosus possesses soluble 
fiber and bromelain compound which shows anti-coagulative and antithrombotic properties (Daher et al., 2005). 
Phytochemicals in Ananas comosus lowers the GIT movement, reduces the glucose absorption and regulate 
hyperglycemia by reducing weight gain (Xie et al., 2005).  
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Keeping in view the unique ameliorative attributes of Ananas comosus, current study is intended with following 
objectives 

 To analyze the effect of Ananas comosus leaves extract on hyperglycemia 
 To evaluate the effect of Ananas comosus leaves extract on other blood parameters 

MATERIAL AND METHODS 
Procurement of samples  
The study was carried out at, National Institute of Food Science & Technology, University of Agriculture, Faisalabad. 
Ananas comosus leaves were obtained from Faisalabad city.  
Ananas comosus extract preparation  
Ananas comosus leaves were cleaned washed and air dried in order to remove dust and cut down in small pieces. Then 
moisture was removed from these leaves for further procedure of extraction. The pineapple leaves were dried at room 
temperature for 10-12 days and crushed into powder in the electrical processor, which is then placed in sealed 
portions. The dust leaves are depopulated with oil (60-80 °C) in the medium term. The soxation is then separated and 
derived from 95% ethanol. Ethanol is rotated in a rotary evaporator at 40-50 ℃ at reduced pressure. The conc. extract 
(26.2%) were dried at room temperature and kept in the fridge closed at 5 °C until it is used even more. 
Selection of animals and Diet 
Twenty rats of weighing 200-250 g were taken and housed in normal standard conditions in Animal room under 
National Institute of Food Science and Technology, University of Agriculture, Faisalabad. Rats were equally distributed 
in 4 groups. Every group contained 5 rats. Rats were kept in animal room for 7 days before study for acclimatization. 
24-hour day night cycle was maintained. The duration of study was 35 days. Diabetes was induced by injecting 45 mg 
streptozotocin dissolved in citrate buffer (0.1 M) along with 15% solution of glucose after 6 hours of giving injection. 
Experimental design (Figure 1.) shows grouping of rats and plan of diet. Rats from group 0 did not have diabetes but 
group 1, 2 and 3 had diabetes. Group 0 and 1 was provided normal diet while the group 2 and 3 was supplied with 400 
and 500 mg Ananas comosus leaves extract for 35 days along with normal diet.
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 1. Experimental design and work flow 
[AC = Ananas comosus (L.) 
Body weight gain percentage measurement (BWG%) 
BWG was measured in grams with the help of digital weighing balance at animal room in the start and at the end study 
by a method described by Thomas et al. (1998) 
Biochemical assessment and blood collection 
Blood was collected from the tail of rats with help of sterilized syringe for biochemical analysis. A single touch 
glucometer was used to measure the serum glucose levels at 0, 7, 14, 21, 28 and 35th day of study. Collected blood 
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Blood is collected from tail of the rates. RBS, HbA1c, RFTs and LFTs were assayed. The 

observed data were analyzed statistically which showed that the Ananas comosus leaves extract 

significantly reduces the glucose/sugar level. The most successful dose of A. comosus leaves 

extract to lower the above said parameters was 500 mg/kg body. 
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was examined to check the level of glycosylation at start and end of the study. For biological safety collected blood 
was examined to check creatinine and uric acid level at the start and end of the study (Rekha et al., 2010). 
Statistical analysis 
Collected data was statistically analyzed to determine the significance level as described by Montogomery et al., 
(2008). A design of two way factorial was applied 
Results and discussion 
Present study was carried out at Functional and Nutraceutical Food Research Section, NIFSAT. Ananas comosus leaves 
were obtained from Faisalabad city. Study was conducted for 35 days. Streptozotocin was used for inducing diabetes 
and Ananas comosus leaves effect on diabetic rats was assessed. Blood was collected at the start and end of study. All 
the samples were analyzed for different parameters at laboratory. 
Proximate analysis: 
Ananas comosus leaves were analyzed for their moisture, total protein, ash, crude fat and carbohydrate content (Table 
1). The moisture content of the leaves was 80.6 ± 2.74, the protein content was found to be 0.47 ± 0.01, total ash 
content present in the leaves was 0.74 ± 0.02. The crude fat of Ananas comosus leaves was 0.95 ± 0.03. Carbohydrates 
in the Ananas comosus leaves were 18.15 ± 0.6. 
Table 1. Proximate analysis of Ananas comosus leaves 

Moisture (%) 80.6 ± 2.74 

Total protein (%) 0.47 ±  0.01 

Ash (%) 0.74 ±  0.02 

Crude Fat (%) 0.95 ± 0.03 

Carbohydrates (%) 18.15 ± 0.6 

Analysis of change in weight in rats 
Twenty rats of weighing 200-250 g were taken and housed in normal standard conditions in Animal room under 
National Institute of Food Science and Technology, University of Agriculture, Faisalabad; Rats were equally distributed 
in 4 groups. An overall reduction in body weight gain was generally determined after administration of streptozotocin 
drug. But after the consumption of Ananas comosus leaves extract weight gain was observed in rats. Analysis of 
variance for change in weight of rats during study shows that days, treatment, interaction between days and treatment 
have highly significant impact on weight. Table 1 shows the mean comparison for weight gain (kg) of rats during study. 
Means of all treatments at day 0 and day 35 are compared with the help of lettering. Means sharing similar letters 
have non-significant relation with each other and means sharing different letters have significant difference from each 
other. There was a statistically significant increase weight in T0 group between at day 0 (182.5 ± 6.20) and Day 35 
(225.7 ± 7.67). Weight reduction in T1 was observed as weight decreased from 169.7 ± 5.76 to 145.8 ± 4.95. Moreover, 
Weigh gain was observed in T2 (165.3 ± 5.63 to 179.1 ± 6.11c) and T3 (166.02 ± 5.65 to 205.3 ± 5.15) from day 0 to day 
35. Findings of this parameter can be validated by literature as Saeed et al., (2016) investigated the impact of weight 
change of rats during the study using Ananas comosus leaves. It can be concluded from this study that significant 
increase in body weight was observed after treatment with Ananas comosus leaves in hypercholesteremic rats. Rats 
were divided into five groups; G1 (negative control), G2 (positive control), G3 (leaves extract 250 mg / kg.b.w), G4 
(leaves extract 500 mg /kg.b.w) and G5 (leaves extract 750 mg /kg.b.w). Percent weight gain in G1, G2, G3, G4 and G5 
was 90.50, 110.33, 84.81, 87.66 and 87.75 respectively.  
Table 2. Analysis of variance for change in weight of rats during study  

Source DF SS MS F-value    

Treatments 3 6987.0    2329.01    65.01**    

Days 1 1977.8    1977.81    55.21**    

Treatments*Days  3 4265.3    1421.78    39.69** 

Error 16 573.2      35.82  

Total 23 13803.4   

     

 
** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant 
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Table 3. Mean comparison for change in weight (kg) of rats during study  

Treatments Day 0 Day 35 Mean 

T0 182.5 ± 6.20c 225.7 ± 7.67a 204.10a 

T1 169.7 ± 5.76c 145.8 ± 4.95d 157.70d 

T2 165.3 ± 5.63c 179.1 ± 6.11c 172.75c 

T3 166.02 ± 5.65c 205.3 ± 5.15b 185.81b 

Total  189.17a 171.01b  

Means sharing similar = statistically non-significant ;Means sharing different letter = statistically significant  
T0: Control group, T1:Hyperglycemic control group, T2:Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
 

 
 
Figure 1. Weight gain before and after treatment with Ananas comosus leaves extract 
T0: Control group, T1:Hyperglycemic control group, T2:Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of Glucose level in rat blood 
The glucose levels in the blood of rats were studied by following the procedure of (Rekha et al., 2010). The rats were also 
analyzed for the levels of glucose present in their blood at 0, 7, 14, 21, 28 and 35th day. Examination of difference for 
glucose level in rat blood (table 4.) appears that days and treatments have significant impact on blood glucose level. Mean 
comparison for glucose level (mg/dL) in rat blood is given in Table 5. Means of all treatments are compared with the help 
of lettering. Means sharing similar letters have non-significant relation with each other and means shating different letters 
have significant difference from each other.  It shows that on day 0, blood glucose level of all treatments was statistically 
significant. Blood glucose level in T0 was 100.25 ± 3.41, 101.5 ± 3.45, 98.7 ± 3.08, 100.2 ± 3.54, 101.7 ± 3.46 and 101.5 ± 
3.52 at 0, 7, 14, 21, 28 and 35th day respectively. No significant difference in T0 was seen. In second group T1 increase in 
blood glucose level was observed; 98.4 ± 5.27, 432.2 ± 14.6, 435.4 ± 14.61, 435.7 ± 11.8, 433.2 ± 14.12 and 436.7 ± 13.95 
at 7, 14, 21, 28 and 35th day respectively. In T2 and T3 increase in blood glucose was observed after diabetes induction; T2 
(99.5 ± 4.26 to 393.8 ± 13.52) T3 (95.3 ± 3.05 to 371.6 ± 12.07) and pine apple leave’s extract reduced that raised blood 
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glucose level gradually till the end of the study (35th day); 353.5 ± 13.87 and 258.6 ± 9.84 for T2 and T3 respectively.Kalpana 
et al., (2004) evaluated the impact of Pineapple leaves extract on STZ-diabetic mice. Blood glucose level of rats was 98.90 
± 9.97, 300.08 ± 21.46, 151.20 ± 11.74 and 126.02 ± 14.47 for control, diabetic, diabetic + Ananas comosus leaves extract, 
diabaetic + gliclazide. STZ injection significantly raised the blood glucose level but Ananas comosus leaves extract helped 
in normalizing it. Impact of Pineapple leaves extract on oral glucose load was also studied on Fasting, 30, 60, 90 and 120 
minutes. Reduction in glucose load was observed due to intake of Ananas comosus leaves extract.   
Table 4 Analysis of variance for glucose level in rat blood  

Source DF SS MS F-value    

Treatments 3 146520 29304.0     7.55**    

Days 5 262131    87376.9    22.50**    

Error 15 58242 3882.8  

Total 23 466893   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant 
Table 5. Mean comparison for glucose level (mg/dL) in rat blood  

Treatments day 0 day 7 day 14 day 21 day 28 day 35 Mean 

T0 100.25 ± 
3.41 

101.5 ± 3.45 98.7 ± 3.08 100.2 ± 3.54 101.7 ± 3.46 101.5 ± 3.52 100.64b 

T1 98.4 ± 5.27 432.2 ± 14.6  435.4 ± 
14.61 

435.7 ± 11.8 433.2 ± 
14.12 

436.7 ± 
13.95 

378.27a 

T2 99.5 ± 4.26 393.8 ± 
13.52 

382.8 ± 9.65 369.6 ± 
12.87 

361.2 ± 
11.98 

353.5 ± 
13.87 

326.72a 

T3 95.3 ± 3.05 371.6 ± 
12.07 

338.2 ± 
10.48 

315.7 ± 9.67 292.1 ± 
10.75 

258.6 ± 9.84 278.48a 

Total  93.96b 324.78 a 313.77a 305.50a 296.90a 287.05a  

Means sharing similar = statistically non-significant; Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2:Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3:Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
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Figure 2. Glucose level in blood at 0, 7, 14, 21, 28 and 35th day of study   
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet. T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet. 
Analysis of HbA1c level in rat blood 
Glycated haemoglobin is that type of haemoglobin which is tied to glucose by covalent bond. Its formation takes place by 
contact of hemoglobin to glucose of plasma in a pathway of glycation which is non-enzymatic in nature. It shows the blood 
glucose level history of past 3 months. Normal range for HbA1c is 4% to 6%. If it exceeds to 5.7% to 6.4% then it shows 
that you are pre-diabetic.  Persons having HbA1c blood level more than 6.5% can be characterized as diabetic. HbA1c was 
used as biomarker in this trial to assess the impact of A. comosus leaves extract upon STZ induced diabetic rats. HbA1c 
level in blood was checked at the start and end of the study. Investigation of difference for HbA1c level in rat blood (Table 
6) demonstrates that treatments, days, interaction between days and treatments have significant impact on blood HbA1c 
level.  
Table 7 demonstrates the mean comparison for HbA1c level (mg/dL) in rat blood during study. Means of all treatments at 
day 0 and day 35 are compared with the help of lettering. Means sharing similar letters have non-significant relation with 
each other and mean shating different letters have significant difference from each other.  At day 0 and day35 for T0 there 
was no statistically significant difference in HbA1c blood level. Level of HbA1c in rat blood increased from 6.62 ± 0.13 to 
12.45 ± 0.42 from day 0 to day 35. In T2 and T3  HbA1c level was 6.63 ± 0.05, 6.53 ± 0.07 at day 0 and 8.51 ± 0.28, 7.20 ± 
0.24 at day 35. Results of contemporary trial are similar the study of Kalpana et al., (2004) who evaluated the impact of A. 
comosus leaves extract on Streptozotocin induced hyperglycaemic rats. HbA1c level of rats was 6.66 ± 1.65, 13.18 ± 2.17, 
8.62 ± 1.71 and 7.75 ± 2.04 for control, diabetic, diabetic + Ananas comosus leaves extract, diabaetic + gliclazide groups 
respectively.  
Table 6. Analysis of variance for HbA1c level in rat blood  

Source DF SS MS F-value    

Treatments 1 31.9461    10.6487    204.00**    

Days 3 26.4600     26.4600      506.90**    

Treatment*Days 15 30.3608    10.1203    193.87**     

Error 16 0.8352     0.0522  

Total 23 89.6021   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 7. Mean comparison for HbA1c level (%) in rat blood  

Treatments Day 0 Day 35 Mean 

T0 6.55 ± 0.167cd 6.60 ± 0.22cd 6.58c 

T1 6.62 ± 0.13cd 12.45 ± 0.42a 9.53a 

T2 6.63 ± 0.05cd 8.51 ± 0.28b 7.56b 

T3 6.53 ± 0.07d 7.20 ± 0.24c 6.86 

Total 8.69a 6.58b  

Means sharing similar = statistically non-significant; Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
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Figure 3 HbA1c level in rat blood before and after treatment with Ananas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of Protein level in rat blood 
Blood is a complex mixture of different biological molecules including proteins. The analysis of proteins has always been 
an important part of medical research and molecular diagnosis. Proteins circulating in rat blood are readily accessible and 
can analyze directly to produce diagnostic information on disease status. As previously mentioned an overall increase in 
the blood glucose level of the rats was studied among all the 4 groups of rats, owing to this increase the protein level must 
decrease. Table 8 demonstrated examination of change for protein level in rat blood throughout study. This table showed 
that the days, treatments, interaction between days and treatments have highly significant impact on protein level in rats. 
Table 8 shows the mean comparison for protein level (mg/dL) in rat blood during study. Table 9 shows the mean 
comparison for protein level (g/dL) in rat blood. Means of all treatments at day 0 and day 35 are compared with the help 
of lettering. Means sharing similar letters have non-significant relation with each other and mean sharing different letters 
have significant difference from each other. Rats in T0 showed an initial protein level of 7.75 ± 0.26 at day 0 and after 35 
days the protein level was exhibited to be 7.81 ±0.25. The T1 rats displayed an initial protein level of 7.63 ± 0.25 and a final 
protein level at 35th day to be 5.75 ± 0.19. The T2 group of rats had 7.81 ± 0.26 protein level initially and the final mean 
value of 6.92 ± 0.23 at 35th day. The T3 group of rats showed an initial value of 7.52 ±0.24 and a final value of 7.6 ± 0.23. 
Figure 4.4 shows protein level in rat blood before and after treatment with Ananas comosus leaves extract.Explorations 
of present investigation is similar to the conclusions of Kalpana et al., (2004) who evaluated the impact of A. comosus 
leaves extract on Streptozotocin made diabetic rats. Protein level of rats was 8.02 ± 1.25, 5.46 ± 0.72, 6.85 0.88 ± 1.71 and 
7.14 ± 0.77 for control, diabetic, diabetic + Ananas comosus leaves extract, diabaetic + gliclazide groups respectively.  
Table 8 Analysis of variance for protein level in rat blood  

Source DF SS MS F-value    

Treatments 1 4.1608    1.38694    43.61**    

Days 3 4.1608    1.38694    21.96**    

Treatment*Days 15 4.0888    1.36294    21.58**     

Error 16 1.0104    0.06315  
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Total 23 12.0141   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 9 Mean comparison for protein level (g/dL) in rat blood  

Means sharing similar = statistically non-significant; Means sharing different letter = statistically significant  
T0:  Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet. 
 

 
Figure 4 Protein level in rat blood before and after treatment with  
Ananas comosus leaves extract 
T0:  Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of Uric acid level in rat blood 
Almost all of the uric acid is released (expelled from the body) into the urinary system or flow through the intestinal cells 
for adjust the "standard" level. Standard value of uric acid is from 2.4 to 6.02 milligram / dL (female) and 3.41-7.02 
milligram / dL (male). The standard measures will differ from one lab to another. Variance analysis for uric acid level in rat 
blood (table 10) sows that days, treatments and interaction between days and treatments have highly significant impact 
on levels of uric acid within rat blood.Mean comparison for levels of uric acid (mg/dl) within blood of rat is given in table 
11. Means of all treatments at day 0 and day 35 are compared with the help of lettering. Means sharing similar letters 
have non-significant relation with each other and mean shating different letters have significant difference from each 
other. At day 0 and day 35 for T0, there was not any statistically significant variance in uric acid blood levels. Its level in rat 
blood increased from 2.4 ± 0.08 to 12.33 ± 0.11 from day 0 to day 35 in T1 group. In T2 and T3 groups serum uric acid level 
was 2.6 ± 0.09 and 2.57 ± 0.08 at day 0 and 8.01 ± 0.08 and 6.6 ± 0.08 respectively at day 35.Conclusions of contemporary 
trial are similar to the study of Kalpana et al., (2004) who evaluated the impact of A. comosus leaves extract on 

Treatments Day 0 Day 35 Mean 

T0 7.75 ± 0.26a 7.81 ±0.25a 7.70a 

T1 7.63 ± 0.25a 5.75 ± 0.19c 6.67c 

T2 7.81 ± 0.26a 6.92 ± 0.23b 7.35b 

T3 7.52 ±0.24ab 7.6 ± 0.23ab 7.560ab 

Total 7.67a 7.0b  
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Streptozotocin induced diabetic mice. Uric acid level of rats was 2.48 ± 0.92, 5.36 ± 1.38, 3.24 ± 0.98 and 2.96 ± 1.12 for 
control, diabetic, diabetic + Ananas comosus leaves extract, diabaetic + gliclazide groups respectively. 
Table 10. Analysis of variance for uric acid level in rat blood  

Source DF SS MS F-value    

Treatments 1 6.7204 2.24012    219.53**    

Days 3 5.5488    5.54882    543.78   **    

Treatment*Days 15 8.3568    2.78558    272.98**     

Error 16 0.1633    0.01020  

Total 23 20.7892   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 11. Mean comparison for uric acid level (mg/dL) in rat blood  

Treatments Day 0 Day 35 Mean 

T0 2.53 ± 0.08cd 5.7 ±0.14 d 2.4d 

T1 2.4 ± 0.08d 12.33 ± 0.11a 3.8a 

T2 2.6 ± 0.09cd 8.01 ± 0.08b 3.0b 

T3 2.57 ± 0.08cd 6.6 ± 0.08c 2.6c 

Total 2.5b 3.4a  

Means sharing similar = statistically non-significant; Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
 

 
Figure 4.5 Uric acid level in rat blood before and after treatment with  
Ananas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of urea level in rat blood 
Urea is the compound that results from the breakdown of proteins. Almost all of the urea is released (expelled from the 
body) into the urinary system or flow through the intestinal system. The increased levels of urea in blood indicate body 
ailments. Urea circulating in rat blood is readily accessible and can analyze directly to produce diagnostic information on 
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disease status. Serum urea level was used as biomarker to check the biosafety of A. comosus leaves extract on 
streptozotocin induced diabetic rats in this study. Serum urea level in blood was checked at the start and end of the study. 
Analysis of variance for urea level in rat blood (Table 12) shows that treatments have significant, days have non-significant, 
interaction between days and treatments have highly significant impact on urea level in rat blood. Table 13 shows the 
mean comparison for urea level (mg/dL) in rat blood during study. Means of all treatments at day 0 and day 35 are 
compared with the help of lettering. Means sharing similar letters have non-significant relation with each other and means 
sharing different letters have significant difference from each other.  At day 0 and day35 for T0 there was not any 
statistically significant variances in urea blood level. Level of urea in rat blood increased from 43.34 ± 6.5 to 52.75 ± 7.25 
from day 0 to day 35. In T2 and T3 urea level was 50.67 ± 5.68, 646.67 ± 5.07 at day 0 and 47.5 ± 1.61, 43.5 ± 1.47 at day 
35. Results of contemporary trial are similar the study of Kalpana et al., (2004) who evaluated the impact of Ananas 
comosus leaves extract on STZ-diabetic mice. Serum urea level of rats was 25.71 ± 2.05, 46.52 ± 4.08, 31.39 ± 3.22 and 
31.92 ± 2.88 for control, diabetic, diabetic + Ananas comosus leaves extract, diabaetic + gliclazide groups respectively.  
Table 12. Analysis of variance for urea level in rat blood  

Source DF SS MS F-value    

Treatments 1 64.188    21.3958    0.90* 

Days 3 7.053     7.0525    0.30NS  

Treatment*Days 15 156.228    52.0761    2.20**     

Error 16 379.014    23.6884  

Total 23 606.482   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 13. Mean comparison for urea level (mg/dL) in rat blood  

Treatments Day 0 Day 35 Mean  

T0 45.33 ± 3.51a 46.17 ± 4.40a 45.87a 

T1 43.34 ± 6.5a 52.75 ± 7.25a 48.02a 

T2 50.67 ± 5.68a 47.5 ± 1.61a 49.08a 

T3 46.67 ± 5.07a 43.5 ± 1.47a 45.00a 

Total  46.45a 47.54a  

Means sharing similar = statistically non-significant; Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
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Figure 6. Urea level in rat blood before and after treatment with Ananas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of Creatinine level in rat blood 
Creatinine is the major compound that results from the breakdown of proteins. It is formed in the liver and its increased 
levels may result in liver damage. Almost all the creatinine is released (expelled from the body) into the urinary system or 
flow through the intestinal cells to regulate the "normal" levels. The increased levels of creatinine cause kidney damage. 
In present study creatinine was used as biosafety biomarker to check the impact of contemporary study on the kidney. 
Table 15 shows the mean comparison for creatinine level in blood. Means of all treatments at day 0 and day 35 are 
compared with the help of lettering. Means sharing similar letters have non-significant relation with each other and means 
sharing different letters have significant difference from each other. There was a statistically significant increase weight 
in T0 group between at day 0 (0.41 ± 0.12) and Day 35 (0.42 ± 0.02). Creatinine increase in T1 was observed as it changed 
from 0.4 ± 0.09 to 1.16 ± 0.30. In T2 and T3 urea level was 0.44 ± 0.12, 0.39 ± 0.005 at day 0 and 0.55 ± 0.13, 0.43 ± 0.015 
at day 35.Findings of this parameter can be validated by literature as Kalpana et al., (2004) who evaluated the impact of 
A. comosus leaves extract on Streptozotocin diabetic mice. Serum creatinine level of rats was 1.06 ± 0.11, 2.11 ± 0.23, 1.40 
± 0.12 and 1.27 ± 0.11 for control, diabetic, diabetic + Ananas comosus leaves extract, diabaetic + gliclazide groups 
respectively.  
Table 14. Analysis of variance for creatinine level in rat blood  

Source DF SS MS F-value    

Treatments 1 0.54824    0.18275     9.67  ** 

Days 3 0.31625    0.31625    16.73**    

Treatment*Days 15 0.57014    0.19005    10.06   **     

Error 16 0.30238    0.01890  

Total 23 1.73702   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 15. Mean comparison for creatinine level (mg/dL) in rat blood  

Treatments Day 0 Day 35 Mean 

T0 0.41 ± 0.12b  0.42 ± 0.02a 0.42b 

T1 0.4 ± 0.09a 1.16 ± 0.30b 0.78a 

T2 0.44 ± 0.12a 0.55 ± 0.13a 0.49b 

T3 0.39 ± 0.005a 0.43 ± 0.015a 0.41b 

Total 0.41b 0.64a  

Means sharing similar = statistically non-significant ; Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
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Figure 7. Creatinine level in rat blood before and after treatment with Ananas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of AST level in rat blood 
Aspartate aminotransferase (AST) is an enzyme. This test is used to check for the liver damage. It is formed in the liver and 
its increased levels may indicate in liver damage. It is released (expelled from the body) into the urinary system or flow 
through the intestinal cells to regulate the "normal" levels. The increased levels of AST in blood indicate body ailments. 
Purples are also important for the level of AST in the blood. Serum AST level was used as biomarker to check the biosafety 
of A. comosus leaves extract on streptozotocin induced diabetic rats in this study. Serum AST level in blood was checked 
at the start and end of the study. STZ significantly raised serum AST level in rats. Analysis of variance for AST level in rat 
blood (Table 16) shows that treatments have significant, days have non-significant, interaction between days and 
treatments have highly significant impact on AST level in rat blood.Table 17 shows the mean comparison for AST level in 
rat blood during study. Means of all treatments at day 0 and day 35 are compared with the help of lettering. Means sharing 
similar letters have non-significant relation with each other and means sharing different letters have significant difference 
from each other.  At day 0 and day35 for T0 there was no statistically significant difference in AST blood level. Level of AST 
in rat blood increased from 62.33 ± 2.11 to 102.42 ± 3.48 from day 0 to day 35 in T1. In T2 and T3 AST level was 58.5 ± 1.9, 
60.25 ± 2.04 at day 0 and 75.62 ± 2.5, 63.85 ± 2.17 at day 35. Results of contemporary trial are similar the study of Kalpana 
et al., (2004) who evaluated the impact of Ananas comosus leaves extract on STZ-diabetic mice. Serum AST level of rats 
was 59.75 ± 7.21, 108.27 ± 15.36, 72.52 ± 12.41 and 79.15 ± 9.54 for control, diabetic, diabetic + Ananas comosus leaves 
extract, diabaetic + gliclazide groups respectively.  
Table 16. Analysis of variance for AST level in rat blood  

Source DF SS MS F-value    

Treatments 1 1929.82     643.27    116.53   ** 

Days 3 1423.42    1423.42 257.86**    

Treatment*Days 15 1447.43    482.48 87.40      **     

Error 16 88.32 5.52  

Total 23 4888.99   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
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Table 17. Mean comparison for AST level (IU/L) in rat blood  

Treatments Day 0 Day 35 Mean 

T0 58.7 ± 1.99c 59.5 ± 2.02c 59.10c 

T1 62.33 ± 2.11c 102.42 ± 3.48a 82.37a 

T2 58.5 ± 1.98c 75.62 ± 2.57b 67.06b 

T3 60.25 ± 2.04c 63.85 ± 2.17c 62.05c 

Total 39.94b 75.34a  

Means sharing similar = statistically non-significant; Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 

diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Figure 8. AST level in rat blood before and after treatment with Ananas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of ALP level in rat blood 
Aspartate aminotransferase (ALP) is an enzyme. This test is used to check for the liver damage. It is formed in the liver and 
its increased levels may result in liver damage. It is released (expelled from the body) into the urinary system or flow 
through the intestinal cells to regulate the "normal" levels. The increased levels of ALP in blood indicate body ailments. 
Purples are also important for the level of ALP in the blood.Serum ALP level was used as biomarker to check the biosafety 
of A. comosus leaves extract on streptozotocin induced diabetic rats in this study. (Table 18) shows that treatments have 
significant, days have non-significant, interaction between days and treatments have highly significant impact on ALP level 
in rat blood. Table 19 shows the mean comparison for ALP level in rat blood during study. Means of all treatments at day 
0 and day 35 are compared with the help of lettering. Means sharing similar letters have non-significant relation with each 
other and means sharing different letters have significant difference from each other.  At day 0 and day35 for T0 there was 
no statistically significant difference in ALP blood level. Level of ALP in rat blood increased from 124.17 ± 17.35 to 258.33 
± 19.5 from day 0 to day 35 in T1. In T2 and T3 ALP level was 119.67 ± 18.3, 116.35 ± 12.01 at day 0 and 199.25 ± 10.92, 
118.33 ± 6.50 at day 35.  
Table 18. Analysis of variance for ALP level in rat blood  
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Source DF SS MS F-value    

Treatments 1 20826.9     6942.3       37.48   ** 

Days 3 17374.7 17374.7    93.81   **    

Treatment*Days 15 19329.7 6443.2 34.79**     

Error 16 2963.5      185.2  

Total 23 60494.9   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 19. Mean comparison for ALP level (IU/L) in rat blood  

Treatments Day 0 Day 35 Mean 

T0 123.67 ± 9.60c 124.67 ± 8.08c 124.17c 

T1 124.17 ± 17.35c 258.33 ± 19.50a 191.50a 

T2 119.67 ± 18.33c 199.25 ± 10.92b 159.46b 

T3 116.35 ± 12.01c 118.33 ± 6.50c 118.33c 

Total  121.46b 175.27a  

Means sharing similar = statistically non-significant, Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 

 
Figure 9. ALP level in rat blood before and after treatment with Ananas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
Analysis of ALT level in rat blood 
Alanine Aminotransferase (ALT) is an enzyme. This test is used to check for the liver damage. It is formed in the liver and 
its increased levels may result in liver damage. It is released (expelled from the body) into the urinary system or flow 
through the intestinal cells to regulate the "normal" levels. The increased levels of ALT in blood indicate body ailments. 
Purples are also important for the level of ALT in the blood.Serum ALT level was used as biomarker to check the biosafety 
of A. comosus leaves extract on streptozotocin induced diabetic rats in this study. Serum ALT level in blood was checked 
at the start and end of the study. STZ significantly raised serum ALT level in rats. Analysis of variance for ALT level in rat 
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blood (Table 20) shows that treatments have significant, days have non-significant, interaction between days and 
treatments have highly significant impact on ALT level in rat blood. Table 21 shows the mean comparison for ALT level in 
rat blood during study. Means of all treatments at day 0 and day 35 are compared with the help of lettering. Means sharing 
similar letters have non-significant relation with each other and means sharing different letters have significant difference 
from each other.  At day 0 and day35 for T0 there was no statistically significant difference in ALT blood level. Level of ALT 
in rat blood increased from 31 ± 1.73 to 69.17 ± 1.25 from day 0 to day 35 in T1. In T2 and T3 ALT level was 28.17 ± 2.02, 
30.35 ± 3.05 at day 0 and 43.85 ± 1.49, 35.73 ± 1.21 at day 35. Results of contemporary trial are similar the study of Kalpana 
et al., (2004) who evaluated the impact of A. comosus leaves extract on Streptozotocin made diabetic rats. Serum ALT 
level of rats was 76.84 ± 9.78, 185.27 ± 27, 28.37 ± 18.24  and 109.75 ± 12.97 for control, diabetic, diabetic + Ananas 
comosus leaves extract, diabaetic + gliclazide groups respectively 
Table 20 Analysis of variance for ALT level in rat blood  

Source DF SS MS F-value    

Treatments 1 1362.72     454.24    116.22** 

Days 3 1353.60 1353.60 346.33**    

Treatment*Days 15 1203.57 401.19    102.65**     

Error 16 62.54       3.91  

Total 23 3982.42   

** = P> 0.01 results are highly significant            * = P> 0.05 results are significant    NS= Non Significant  
Table 21. Mean comparison for ALT level (IU/L) in rat blood  

Treatments Day 0 Day 35 Mean 

T0 29.57 ± 2.51d 31.5 ± 1.80cd 30.58c 

T1 31 ± 1.73a 69.17 ± 1.25b 50.08a 

T2 28.17 ± 2.02d 43.85 ± 1.49c 36.50b 

T3 30.35 ± 3.05cd 35.73 ± 1.21cd 33.03c 

Total 30.04b 45.06a  

Means sharing similar = statistically non-significant, Means sharing different letter = statistically significant  
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
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Figure 10. ALT level in rat blood before and after treatment withAnanas comosus leaves extract 
T0: Control group, T1: Hyperglycemic control group, T2: Ananas comosus leaves extract 400 mg/kg body weight + Normal 
diet, T3: Ananas comosus leaves extract 500 mg/kg body weight + Normal diet 
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