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ABSTRACT 
 

Diabetes mellitus is a metabolic disorder that is characterized by hyperglycemia and associated with increased oxidative stress. This 

study investigated the hypoglycemic and hypolipidemic effects of methanolic extract of Piper guineense leaf in alloxan-induced 

diabetic rats. Diabetic models were induced by using 150 mg/kg body weight (BW) alloxan intraperitoneally. Twenty albino rats were 

used and divided into five equal groups: Group 1 (normal control) received normal saline 2 ml/kg B.W; Group 2 (negative control) 
received a single dose of alloxan (150 mg/kg BW) intraperitoneally; Group 3 (positive control) received 150 mg/kg B.W of alloxan + 

glibenclamide ; Group 4 received alloxan 150 mg/kg + 200 mg/kg B.W of the extract and Group 5 received 150 mg/kg of alloxan + 

400 mg/kg B.W of the extract. The glucose level was determined with glucometer. The lipid profile; Total cholesterol (TC), 

triglycerides (TG), high density lipoprotein (HDL) low density lipoprotein (LDL) were estimated using the randox diagnostic kits. The 

results revealed that alloxan was able to induce diabetes at 150 mg/kg as displayed by the significant increase in the glucose level of 
negative control group from 51.75 ± 0.67 mg/dl to 199.00 ± 1.68 mg/dl. Post-treatment with 200 mg/kg and 400 mg/ kg P. guineense 

extracts were able to lower the blood glucose level from 165 ± 5.40 mg/dl and 165.75 ± 2.02 mg/dl to 137.75 ± 2.66 mg/dl and 114.50 

± 3.07 mg/dl respectively. The extract at 200 mg/kg and 400 mg/kg was able to bring a significant (p < 0.05) reduction in TC, TG and 

LDL concentrations when compared to the negative control group. These results established the hypoglycemic and hypolipidemic 

potentials of the plant extract. 
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INTRODUCTION 
 

Diabetes mellitus (DM) is a metabolic syndrome 

characterized by hyperglycemia a result of defective insulin 

secretion, insulin action resistance, or both (ADA, 2012). 

However, hyperglycemia and hyperlipidemia are some factors 

indicating this metabolic syndrome and these conditions are 

closely associated with insulin resistance (Deguchi and 

Miyazaki, 2010). This is because hyperglycaemia causes over 

production of free radical which will eventually lead to 

increase in oxidative stress and subsequent auto-oxidation of 

glucose, amino acid and lipid (Marritim et al., 2003). 

Hyperglycemia is a condition in which an excessive amount 

of  glucose circulates in the  blood plasma. This is generally a 

glucose level higher than 100  mg/dl, but symptoms may not 

start to become noticeable until even higher values such as 

150–200  mg/dl. In Diabetes mellitus (by far the most 

common cause of chronic hyperglycemia), treatment aims at 

maintaining blood glucose at a level as close to normal as 

possible, in order to avoid these serious long-term 

complications. This is done by a combination of proper diet, 

regular exercise, and insulin or other medication such as  

Metformin, etc. 

 

Hyperlipidemia is characterized by abnormal elevation in 

plasma triglyceride, cholesterol and low density lipoprotein-

cholesterol (LDL-c) and very low lipoprotein - cholesterol 

(VLDL-c) and has also been reported to be the most prevalent 

indicator for susceptibility to atherosclerotic heart disease 

(Maruthapan et al., 2010). 

 

 

 

Nowadays, the use of medicinal plants is on the increase as a 

result of the reduced cost and mild side effects. The medicinal 

values of these plants are usually due to the presence of 

phytochemical content (Essien et al., 2012). The most 

important of these phytochemicals include alkaloids, tannins, 

flavonoids and phenolic compounds. When these compounds 

are extracted and administered to animals they exert some 

biochemical and pharmacological actions in them (Sofowora, 

1993). 

 

Piper guineense, (fam. Piperaceae) a spice commonly known 

as West African Black Pepper, is a climbing plant climbing up 

to 12m high by its adventitious rootlets. It is commonly 

referred to as African black pepper or Ashanti pepper belongs 

to the family Pipera-ceae. It is known with different vernacular 

names in Nigeria which include „Uziza‟ in Igbo, and „Iyere‟ in 

Yoruba. It is a climbing plant that can grow up to 20m in 

length. The seeds are smooth and are prolate-elliptically 

shaped. The seeds, leaves and sometimes the stems are used in 

preparing soup. It imparts “heat” and a spicy pungent aroma to 

food (Martins et al., 1998). 

 

The plant is utilized in different forms, such as whole herbs, 

powders, extracts and vapours, for a variety of purposes which 

include, but not limited to, human dietaries, preservative, bio-

control agent, and as human medicine (Martins et al., 1998). 

The fruits are usually sold in Nigerian markets as an edible 

medicinal plant or additive in foods to offer aroma and flavor. 

The leaves of Piper guineense are used as a leafy vegetable 

pepper in most of the African soups. The leaves and fruits are 

also used as flavour in most dishes. 
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Medicinally, P. guineense fruits have been used externally as 

a counter-irritant or in a stimulating ointment, internally as a 

stomachic and carminative; the leaves have been used to treat 

wounds; the stems and twigs used to treat coughs and 

bronchitis (Ogbole et al., 2010). The plant is widely used in 

traditional medicine for male sexual weakness treatment and 

to prevent abortion. The seeds are added to food meant for 

pregnant and nursing mothers as a medicinal spice and among 

the post partum women, it is claimed that it assists in the 

contraction of the uterus (Achimewhu et al., 1995). 

 

Previous phytochemical studies of P. guineense extract 

revealed the presence of various substances such as alkaloids, 

sterols, lignans and amides (Adewoyin et al., 2006). 

Pharmacological and physiological studies of P. guineense 

extract showed depolarizing neuromuscular blocking action, 

insecticidal properties, sexual behavioural effect and 

antifungal activity (Adewoyin et al., 2006) and edema in 

gastrointestinal tract, urinary bladder and adrenal glands and 

immunotoxicological effects (Daware et al,2007) . 

 

MATERIALS AND METHODS 
 

Chemicals 
 

All chemicals and drugs used were obtained commercially and 

of analytical grade. 

 

Collection of Plant Materials 

 

The leaves of Piper guineense were harvested in February, 

2015 at Okuku, Odo-Otin local government, Osun State, 

Nigeria. It was identified and authenticated at IFE herbarium, 

Obafemi Awolowo University, Ile- Ife. 

 

Preparation of Extract 
 

The leaves of Piper guineense were collected and dried under 

shade and ground into powder. The powder (200g) was 

macerated in 2.5 L absolute methanol at room temperature for 

78 h. It was then filtered using a filtration assembly and the 

filtrate evaporated to dryness with rotary evaporator. This was 

kept in air tight bottle in a refrigerator until used. 

 

Experimental Animals 

 

20 albino rats were used for the study. Animals were housed 

and maintained at 22°C under a 12-h light/12-h dark cycle 

with free access to food and water (Juarez et al., 2012). 

 

Induction of Diabetes 
 

The animals were allowed to fast overnight and diabetes was 

induced after the 2 weeks of acclimatization. Hyperglycemia 

was induced by a single intra-peritoneal injection of 150 

mg/kg of alloxan monohydrate (Sigma-Aldrich, Inc., St. 

Louis, MO 63103, USA) in sterile saline. Hyperglycemia was 

confirmed 72 hours after alloxan injection by measuring 12h 

fasting blood glucose level taken from retro orbitalis plexus. 

 

 

 

 

Experimental Design 
The rats were randomly assigned into five groups (1-5) of four 

rats each as follows: 

 

Group 1: Normal rats that received distilled water only (Normal 

control). 

 

Group 2: Diabetic rats treated with distilled water (Diabetic 

control). 

 

Group 3: Diabetic rats treated with glibenclamide (Positive 

control). 

 

Group 4: Diabetic rats treated with 200mg/kg extracts (P. 

guineense). 

 

Group 5: Diabetic rats treated with 400mg/kg extract (P. 

guineense). 

 

Treatment of the animals started 3 days after the administration 

of alloxan and it was done for 7 days. Oral administration was 

used to administer the extract and the reference drug. 

 

Determination of Blood Glucose Levels 
 

All blood samples were collected from the tail artery of the rats 

at interval of before the administration of alloxan (initial), 72 

hours after administration of alloxan (after induction) and on 

the 7th day of treatment (final). Determination of the blood 

glucose levels was done by the glucose-oxidase principle 

(Beach and Turner, 1958). Blood samples collected were used 

to estimate blood glucose levels using glucometer and strips. 

The results were read off on the meter 45 seconds after 

application of blood samples to the strips (Mojekwu et al., 

2011). 

 

Estimation of Plasma Lipid Profile Level 

 

Plasma lipid profile including triacylglycerol (TG), total 

cholesterol (TC), low density lipoprotein cholesterol (LDL) and 

High density lipoprotein cholesterol (HDL-C) were estimated 

colorimetrically using Randox assay kit. 

 

Statistical Analysis 
 

The data were statistically analyzed using students t-test and 

ANOVA with the aid of SARS software package. The level of 

statistical significance was also compared using Duncan‟s 

multiple range test p 

 

< 0.05. 
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RESULTS 
 

Blood Glucose Level 
 

Table 1 shows the initial and final concentration of blood glucose. The initial blood glucose level of the experimental animals 

ranges from 51.75 mg/dl to 80.5 mg/dl.  After induction of hyperglycemia with alloxan monohydrate, there was a significant 

increase (P<0.05) in blood glucose level of other experimental groups when compared with the normal control group. After 

treatment the extract at 200 mg/kg and 400 mg/kg, the blood glucose level significantly reduced (P<0.05) when compared to 

negative control rats thus indicating a clear manifestation of diabetic condition. 

 

Table 1: The Effects of Methanolic Extract of Piper guineense on Blood Glucose Level (mg/dl) of Alloxan-
Induced Hyperglycemic Rats. 

 

Group  Blood Glucose level (mg/dl)   

 Initial After Induction Final 

Normal Control 80.50 ± 1.140 a 62.50 ± 1.041 c 75.75 ± 1.109e 

Positive Control 59.25 ± 0.482d 161.00  ± 0.707b,a 95.75 ± 0.854d 

Negative Control 51.75 ± 0.667e 153.00 ± 1.080 b 199.00 ± 1.683a 

PGE 200mg/kg 68.25 ± 0.355 c 165.00 ± 5.401 a 137.75 ± 2657b 

PGE 400mg/kg 75.5 ± 1.093 b 165.75 ± 2.016a 114.50 ± 3.069c 

 

Values are mean ± SEM of five determinations. Values with different superscript alphabet are 
significantly different at P < 0.05. PGE: P. guineense leaf extract 
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Fig. 1: Blood glucose level 
Data shown are mean values 
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LIPID PROFILE 

 

Table 2 shows the effects of the extract on lipid profile of alloxan-induced hyperglycemia rats. Their is significant increase 
in the total cholesterol and triglycerides, LDL of the negative control when compared to other experimental group. 
Significant reduction was observed in HDL level of negative control when compared to the other group. The abnormalities 
in the negative control group was brought to normal in the extract treated groups. 

 

Table 2: The effects of methanolic extract of Piper guineense on lipid profile (mmol/L)of alloxan-induced 
hyperglycemic rats. 

 

Parameters(mMol/L) Normal Control Positive Control Negative Control PGE 200mg/kg PGE 400mg/kg 

      

Total cholesterol 5.985±0.003e 8.253±0.019c 15.819±0.019a 9.448±0102b 7.318±0.018d 

Triglycerides 1.608±0.001d 1.96±0.310c 4.893±0.002a 3.862±0.021b 2.008±0.003c 

HDL 4.541±0.001a 3.273±0.019c 0.016±0.001e 2.266±0.387d 4.364±0.017b 

LDL 0.714±0.008e 4.089±0.014c 13.578±0.019a 5.426±0.061b 5.426±0.061b 

 

Values are mean ± SEM of five determinations. Values with different superscript alphabet are significantly different at 
P<0.05. PGE= P. guineense leaf extract 

 

DISCUSSION 

 

The objective of the present study was to investigate the 
hypoglycemic and hypolipidemic effects of P. guineense 

leaf extract. After the administration of alloxan 
monohydrate, there was significant increase (p < 0.05) in 

the blood glucose level of the negative control group 
when compared to the normal control group as presented 

in table 1. This indicated the hyperglyceamic effect of 
alloxan monohydrate as a result of its ability to destroy 

the β cells of the pancreas. Our findings is in agreement 
with the report of Mojekwu et al. (2011) who reported 
that administration of alloxan at the dose of 250mg/kg 

was able to increase to elevate the fasting blood sugar 
levels. The diabetic condition became more pronounced 

from the third day, following the administration of 
alloxan. On the seventh day, all the clinical symptoms of 

diabetes like increased body weight and dizziness were 
clearly manifested. These conditions were indications that 

diabetes had been successfully induced (Perez et al., 
1996). The Alloxan selectively destroys the pancreatic 
cells and induce hyperglycemia. 

 

 

 

 

 

 

 

 

Post-treatment with 200 mg/kg and 400 mg/ kg P. 

guineense extract was able to lower the blood glucose 

level from 165 ± 5.40 mg/dl and 165.75 ± 2.02 mg/dl to 

137.75 ± 2.66 mg/dl and 114.50 ± 3.07 mg/dl 
respectively. The administration of P. guineense aqueous 

extract resulted in significant decrease (p < 0.05) in the 

blood glucose levels in the hyperglycemic group at higher 

dose of 400 mg/dl. This agrees with the findings of 

previous study by Ekoh et al., (2014). They reported the 
anti-hyperglycemic effect of aqueous extract of Thymus 

vulgaris, Murraya koengii, Ocimum gratissimum and P. 

Guineense at 500 mg/kg BW.  

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 



 

433 

 

Pr�ceedi�gs �f the iSTEA�S �u�tidiscip�i�ary Cr�ss�B�rder C��fere�ce  
U�iversity �f Pr�fessi��a� Studies�  Accra Gha�a 2016  

 

There was also significant reduction in the blood glucose 

of positive control group when compared with the 

negative control group. Though the decrease was more 
significant in the positive control group, this could be due 

to other factor such as the initial concentration of glucose 

in the test-animal before treatment. The glucose level in 

the extract treated animals is within the normal glucose 

range of 75.6-120.6 mg/dl needed in the body systems to 
maintain the health status of an individual. During 

hyperglycemia there are increases in the production of 

free fatty acid as a result of insulin deficiency which 

depletes the activity level of lipoprotein lipase, thus 

leading to deranged lipoprotein metabolism during 
diabetes. The lipoprotein levels in the Alloxan induced 

hyperglycemic rats of the present study revealed a 

significant alteration in lipoprotein metabolism. There 

was significant increase (p < 0.005) in the level of total 

cholesterol, LDL and triglyceride but a decrease in HDL 

in the negative control group when compared with the 
normal control group. This may be due to overproduction 

of endogenous substrate and defect in the clearance of the 

products VLDL and triglyceride.  

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

The increase in triglyceride of diabetic animals may be as 

a result of insulin deficiency which results to 

hyperglycemia in which fatty acids from adipose tissues 
are mobilized for energy purpose followed by 

accumulation of the excess fatty acids in the liver which 

are converted to triglyceride (Shih et al., 1997). The 

extract treated groups showed a significant reduction in 

the levels of total cholesterol, triglyceride, LDL but an 
increase in HDL. This revealed the hypolipidemic effect 

of the plant extract. The higher reduction of the total 

cholesterol level was observed at 400 mg/kg. The result 

of the study showed that the metabolism of lipoproteins 

correlates well with glycemic control. The extract 
promotes production and activity of insulin. It may also 

interfere with the hepatic insulin resistance as Boden et 

al., (2002) reported that free fatty acid cause hepatic 

insulin resistance by inhibiting insulin suppression of 

glycogenolysis and gluconeogensis. 

 

CONCLUSION 
 
P. guineense leaves are enriched with chemical and nutritional 
properties and the results of this study affirm that the plant 
extract exerted hypoglycemic effect on diabetic rats, and 
normalized the high lipid profile of diabetic rats. This study 
showed that this spice do not just impact flavour to our foods, 
but may be useful in reducing the risk of complications arising 
from diabetes and other metabolic diseases. 
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