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ABSTRACT 
 

This study is aimed at determining the anti-diabetic activity of aqueous seed extract of Terminalia 
catappa Linn on some biochemical parameters in alloxan-induced diabetic rats. Alloxan-induced 
diabetic rats were administered orally with aqueous extract of Terminalia catappa Linn seed at 400 
mg/kg for 28 days, after which the blood glucose, total protein, albumin, liver function indices 
marker enzymes, lipid profile and serum electrolytes were determined and compared with normal 
control. Administration of aqueous seed extract of T. catappa Linn to the diabetic rats caused a 
significant (p< 0.05) decrease in the level of blood glucose, total cholesterol, low density 
lipoproteins (LDL), triglyceride (TG), activities of alanine transaminase (ALT), aspartate 
transaminase (AST), alkaline phosphatase (ALP), and a significant (p< 0.05) increase in the level of 
high density lipoprotein (HDL), total protein and albumin when compared with the control group. 
The results from this study suggested that the aqueous seed extract of Terminalia catappa Linn 
possesses anti-diabetic activity and could be used for the management of diabetes and other 
metabolic derangement associated with it. 
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1. INTRODUCTION 
 
Diabetes mellitus, or simply diabetes, is a group 
of metabolic diseases in which a person has high 
blood sugar, either because the pancreas does 
not produce enough insulin, or because cells do 
not respond to the insulin that is produced.  This 
high blood sugar produces the classical 
symptoms of polyuria (frequent urination), 
polydipsia (increased thirst), and polyphagia 
(increased hunger). Diabetes mellitus is 
considered one of the main threats to human 
health in the 21st century. In developing 
countries, the prevalence of diabetes is 
increasing, where there are, as estimated by the 
World Health Organisation (WHO), around 70 
million people suffering from diabetes mellitus 
[1]. Generally, diabetes is a condition in which a 
person has high blood sugar, either because the 
body does not produce enough insulin or 
because cells do not respond to the insulin that is 
produced or both.  
 
Medicinal plants have been found to contain 
bioactive compounds called phytochemicals or 
secondary metabolites that can be used to 
protect humans against diseases. Some 
important groups of these phytochemicals have 
pharmacological effects such as antioxidant 
activities, antidiabetic effect, anti-microbial effect 
and analgesic effect etc. [2]. Apart from the 
currently available different types of oral 
hypoglycemic agents along with insulin, used for 
the management of diabetes mellitus, there is a 
growing interest in herbal remedies due to the 
side effects associated with orthodox therapeutic 
agents. Therefore, there is still a need for the 
development of new oral anti-diabetic drugs with 
minimal side effects. Most anti-diabetic medicinal 
plants exert their effects by different mechanisms 
such as stimulation of insulin release from 
pancreatic beta cells, alteration of some glucose 
metabolizing enzymes, reduction of glucose 
intake or both [3] etc. 
 
Terminalia catappa Linn is a large tropical tree in 
the Lead-wood tree family, Combretaceae, which 
grows mainly in the tropical regions of Asia, 
Africa, and Australia [4]. The seed within the fruit 
is edible when fully ripe, tasting almost like 
almond.  The fruit is a drupe 5–7 cm (2.0–2.8) 
long and 3–5.5 cm (1.2–2.2) broad, green at first, 
then yellow and finally red when ripe, containing 
a single seed [5]. Identified various 
phytoconstituents from the fruits, seeds and 
barks of the Terminalia catappa Linn. The fruit 

has 1.95 g of protein 12.03 g of carbohydrate 
and 1.21 g of ash. Beta-carotene 2,090 ug and 
vitamin C 136.6 mg are present in high amount. 
The mesocarp of fruits dehydrated by the sun 
having ash, proteins, glucose, moisture, tannin, 
carbohydrate and oil with 3,434.5 kcal/kg calorific 
value is very essential for its nutritive value. The 
seed is composed of fix oil 51.2%, olein 54% and 
stearin 46%. The seed yield 4.13% moisture, 
4.94% crude fibre, 23.78% crude proteins 4.27% 
ash, 51.80% fat and 16.02% carbohydrate; the 
total calorific value is 548.78 kcal [6]. The bark 
contains glycoside, cardiac tannins, volatile oils, 
saponin, steroid, glycosides and phenols. 
Classified in the oleic-linoleic acid group, the oils 
contains huge levels of unsaturated fatty acids, 
exclusively oleic (up to 31.48%) and linoleic (up 
to 28.93%) [6]. More recently, [7] isolated 
punicalagin (polyphenol), its derivative, and other 
several compound in the leaf of Terminalia 
catappa Linn. 
 
The cylindrical, oil-containing seeds are encased 
in a tough, fibrous husk within a fleshy pericarp. 
There are about 24 fresh fruits and 160 nuts per 
kg [8]. Terminalia catappa Linn (Combretaceae) 
also known as tropical almond in Asia, umbrella 
tree in some part of Nigeria is a medium size 
deciduous medicinal plant. Terminalia catappa 
Linn is known for its nutritional fruit and 
possesses medicinal benefits as well. All parts of 
the plant contains secondary metabolites that are 
used in traditional medicine such as the 
management of sickle cell disorders, cancer, 
rheumatism, diarrhea, dysentery, gonorrhea and 
stomach cramps, sexual dysfunction, diaphoretic, 
antidiabetic, anti-indigestion, anticlstogenic, 
antioxidant, antibacterial, stomatitis, skin 
diseases, arthritis, headache, colic and itching  
[9,10]. In traditional medicine, T. catappa Linn 
leaf, bark and fruit are used in treating dysentery, 
rheumatism, cough and asthma. The leaves 
have demonstrated anti-sickling activity [11] and 
are used in getting rid of intestinal parasites, 
treatment of eye problems, wounds and liver 
problems [12]. 
 

2. MATERIALS AND METHODS  
 
2.1 Experimental Design  
 
The rats are divided into four groups comprising 
of four animals in each group as follows:- 
 
Group A:  Normal control + distilled water per 

day. 
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Group B:  Diabetic control + distilled water per 
day. 

Group C:  Diabetic rats + 200 mg/kg body weight 
of T. catappa Linn seed per day. 

Group D:  Normal + 200 mg/kg body weight of        
T. catappa Linn seed extract per day.  

 
Ethical issues where observed in line with the 
regulations of animal usage as obtained in the 
University of Jos ethical committee guide. 
 
2.2 Preparation and Administering of the 

Alloxan 
 
One gram of Alloxan was weighed and dissolved 
in 10 ml of distilled water into a beaker and was 
shaken thoroughly. The Alloxan solution of 
dosage 150 mg/kg was administered to the 
albino rats.   
 

2.3 Plant Seed Collection and Processing 
 
The seeds of Terminalia catappa Linn were 
collected from British-American junction, 
Adjacent Living Faith Church in Jos-North L.G.A, 
Plateau State, Nigeria and were botanically 
authenticated in the Department of Plant Science 
and Technology, University of Jos, Plateau State 
and it has the voucher number of UJH16000249. 
The seeds were washed, dried and pulverized. 
50 g of the pulverised plant material was 
macerated in 200 mls of distilled water. The 
filtrate was concentrated using rotary evaporator 
and the extracts was then reconstituted with 
distilled water to 200 mg/kg body weight as used 
in this study. 
 

2.4 Collection of Blood Sample 
 

The rats were sacrificed under diethyl ether 
anesthesia, 24 hours after the last treatment. 
Blood sample was collected from the 
unconscious animals by jugular puncture into 
plain sample bottles. The serum collected after 
centrifugation of the blood sample was used to 
carry out analysis. 
 
2.5 Biochemical Parameters 
 
Glucose in serum was determined by the method 
of Warnick et al. [13]. Billirubin was determined 
using Colormetric method based on that 
described by Barham [14]. Total cholesterol 
concentration, serum HDL-cholesterol and 
triacylglyceride were done using Randox 
diagnostic reagent kits. LDL-cholesterol was 
estimated using Friedewald formula [15]. Serum 

enzymes to include ALT and AST were 
determined by methods of Reitman and Frankel 
[16], while ALP was determined using King-
Armstrong [17]. 
 

 
 

Fig. 1. Show a pictorial image of Terminalia 
catappa Linn  seed obtain at British-American 

junction in Jos-North L.G.A,  
Plateau State, Nigeria 

 
2.6 Statistical Analysis 
 
Data were expressed as mean ± standard 
deviation (SD). Comparison of the data from test 
control groups of animals were analyzed by One 
Way Analysis of Variance (ANOVA) at the 
confidence limit of 95% and where applicable, 
Least Significant Difference (LSD) was used       
to determine significant results, differences 
between groups were considered statistically 
significant at p<0.05. 
 
3. RESULTS AND DISCUSSION  
 
Biochemical markers used for analysis and 
monitoring the management of diabetes mellitus 
clinically or experimentally is the blood (either 
from serum or plasma) [18]. Diabetes mellitus 
can be presented as mild or acute. In acute 
diabetes mellitus, the β-cells of the pancreas are 
completely destroyed or non-functional while the 
mild form of the disease is characterized by 
partial β-cells failure. Consequently, there is a 
total lack of endogenous insulin production in 
acute or severe diabetes mellitus, whereas some 
limited amount of insulin is synthesized and 
released into circulation in mild or moderate 
diabetes mellitus. 
 
Alloxan has been reported to cause a massive 
reduction of β-cells of the islets of Langerhans 
and induce hypoglycemia. In our study also, a 
marked hike in the level of fasting blood glucose 
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in Diabetic control, Diabetic treated and normal 
treated groups as compared to Normal control 
was monitored subsequent to alloxan 
administration. The observed hypoglycemia may 
be due to glycogenolysis or gluconeogenesis 
[19]. 
 
The Wister rats used were strictly males because 
it was reported that female sex hormones (17-
βestradiol) has a lowering effect on the plasma 
cholesterol concentration. Thus, using female 
rats may interfere with the accuracy of the serum 
cholesterol level, since it was one of the 
parameters analysed. However, continuous 
treatment of diabetic animals (DT) with 
Terminalia catappa Linn plant extract for 21 days 
caused a significant reduction in fasting blood 
glucose level. This anti-hyperglycemic action 
may be due to insulin potentiating effect via 
stimulation of the undamaged or residual 
pancreatic islets to release insulin. Moreover, 
significant reduction in blood glucose in normal 
treated (NT) strengthens the above explanation, 
since it also exerts it hypoglycemic effect by 
increasing insulin secretion [20]. 
 
From Table 1, Effect of plant extract on body 
weights shows a decreasing order of Diabetic- 
diabetic Terminellia catappa Linn at a significant 
reduction in body weight when compared to the 
diabetic control. 
 

From Table 2, effect of extract on glucose, 
protein and albumin shows a decreasing                    
order of Terminellia catappa Linn at a             
significant (p<0.05) reduction in blood glucose 
level and an increasing order in protein                 
and albumin when compared to the diabetic 
control. 
 
From Table 3, effect of plant extract on serum 
lipid profile shows a decreasing order of diabetic 
rats treated with Terminellia catappa Linn at a 
significant (p<0.05) reduction in total cholesterol, 
triglycerides and low density lipoprotein and an 
increasing order of high density lipoprotein when 
compared to the diabetic control. Alterations in 
lipid metabolism; hypertriacylglycerolemia and 
hypercholesterolemia, as observed in diabetic 
untreated rats usually contribute to the 
pathogenesis of vascular complications in 
diabetes [21]. Also, serum lipid profile in diabetes 
is likely to increase the risk of coronary heart 
disease [22,23]. 
 
From Table 4, effect of plant extract on tissue 
marker enzymes, it shows a decreasing order of 
diabetic treated with Terminellia catappa Linn 
extract at a significant (p<0.05) reduction in most 
of the enzyme markers such as alanine amino 
transferase, aspartate amino transferase, 
alkaline phosphatase and amylase when 
compared to diabetic control.  
 

Table 1. Effect of aqueous seed extract of Terminalia catappa Linn on body weight of both 
normal and alloxan induced diabetic rats 

 
Group    Treatment  Initial (g) Final Difference  

A Normal control 200.00 230.75 +30.75 
B Diabetic control 295.00 250.00 -45 
C Diabetic treated 235.00 205.25 -29.75 
D Normal treated 230.00 280.00 +50 

 
Table 2. Effect of aqueous seed extract of Terminalia catappa Linn on blood glucose, protein 

and albumin of both normal and alloxan induced diab etic rats 
 

Group  Treatment  Glucose (mmol/L) Protein (g/L) Albumin (g/L) 

A Normal control 7.50±0.29 72.00±2.16 33.00±2.16 
B Diabetic control 18.35±0.13a 58.00±2.16a 27.75±1.71a 

C Diabetic treated 13.40±0.22ab 60.00±2.16ab 31.00±2.16ab 
D Normal treated 5.20±0.22ab 68.00±2.16ab 30.00±2.16ab 

Values are expressed as mean ± SD, n= 4 for each group 
a Values are significantly different from normal control (p<0.05) 

b Values are significantly different from the diabetic control group (p<0.05) 
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Table 3. Effect of aqueous seed extract of Terminalia catappa Linn on serum lipid profile of 
both normal and alloxan induced diabetic rats 

 
Group  Treatment  TG (mmol/L)  TC (mmol/L)  LDL (mmol/L)  HDL (mmol/L)  
A Normal control 1.30±0.22 4.60±0.22 2.14±0.03 1.90±0.29 
B Diabetic control 2.40±0.36a 5.70±0.22a 2.40±0.22a 1.50±0.22a 
C Diabetic treated 1.80±0.22ab 4.90±0.22ab 2.20±0.22ab 1.70±0.22ab 
D Normal treated 0.90±0.22b 3.90±0.22ab 2.00±0.22ab 1.64±0.22ab 

Values are expressed as mean ± SD, n= 4 for each group 
avalues are significantly different from normal control (p<0.05) 

bvalues are significantly different from the diabetic control group (p<0.05) 
 

Table 4. Effect of aqueous seed extract of Terminalia catappa Linn  on tissue marker enzymes 
of both normal and alloxan induced diabetic rats 

 
Group       Treatment  ALT  AST ALP  
A                Normal control 12.00±2.16 18.50±5.07 120.00±2.16 
B                Diabetic control 34.00±2.16a 48.00±2.16a 196.00±2.94a 

C                Diabetic treated  19.00±2.16ab 23.00±2.16ab 134.00±2.94ab 

D                Normal treated  9.00±2.16ab 15.00±2.16ab 134.00±2.16ab 

Values are expressed as mean ± SD, n= 4 for each group 
aValues are significantly different from normal control (p<0.05) 

bValues are significantly different from the diabetic control group (p<0.05) 
 

Table 5. Effect of aqueous seed extract of Terminalia catappa Linn on kidney indices of both 
normal and alloxan induced diabetic rats 

 
Group  Treatment  Urea (mmol/L)  Creatinine (mmol/L)  
A Normal control 8.00±2.22 84.00±4.97 
B Diabetic control 24.40±2.22a 305.00±2.16a 

C Diabetic treated 44.25±1.85ab 108.00±2.16ab 

D Normal treated 6.60±2.22ab 81.00±2.16ab 

Values are expressed as mean ± SD, n= 4 for each group 
aValues are significantly different from normal control (p<0.05) 

bValues are significantly different from the diabetic control group (p<0.05) 
 
From Table 5 above, it shows a decreasing order 
of diabetic treated with Terminellia catappa Linn 
extract at a significant (p<0.05) reduction in urea 
and creatinine when compared to diabetic 
control.  
 
From Table 6, effect of plant extract on 
electrolyte concentration shows a decreasing 
order of diabetic treated with Terminellia       
catappa Linn extract at a significant                   
(p<0.05) reduction in sodium (Na+), Potasium 
(K+), Magnesium (Mg+), phosphorus oxide  
(PO4

3-), and chlorine (Cl-) and an increasing 
order in calcium (Ca2+) when compared to 
diabetic control.  
 
From Table 7, effect of plant extract on direct   
and total bilirubin concentration shows a 
decreasing order of diabetic treated with 
Terminellia catappa Linn extract at a significant 

(p<0.05) reduction in them when compared to 
diabetic control.  
 
Terminellia catappa Linn is also known to contain 
various secondary metabolites. Therefore, it is 
not unreasonable to speculate that some of 
these chemical compounds are presumably 
responsible for imparting the anti-hyperglycemic, 
anti-hyperlipidemic and anti-oxidative properties 
to the plant extract. From the result obtained, it 
can be concluded that Terminellia catappa Linn 
plant possess significant anti-hyperglycemic and, 
anti-hyperlipidemic properties. However, further 
studies are needed to investigate and elucidate 
the possible means of action of the active 
ingredients, establish complete safety profile and 
evaluate the potential value of Terminalia 
catappa Linn seed extract for the management of 
diabetes and hyperlipidemia. 
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Table 6. Effect of aqueous seed extract of Terminalia catappa Linn on some serum electrolytes of both normal and allox an induced diabetic rats 
 

Group  Treatment  Electrolytes (mmol/L)  
Na+ K+ Mg2+ PO43- Ca2+ Cl- HCO3- 

A Normal control 138.00±2.16 4.80±0.22 1.10±0.22 1.40±0.22 2.20±0.22 106.00±2.16 25.00± 2.94 
B Diabetic control 141.00±2.16a 5.70±0.22a 1.80±0.22a 1.80±0.22a 1.90±0.22a 113.00±5.10a 15.00±2.94a 
C Diabetic treated 140.00±2.16ab 5.50±0.22ab 1.24±0.02ab 1.60±0.22ab 2.10±0.22ab 110.00±2.16ab 23.00±2.16ab 
D Normal treated 136.50±1.29ab 4.30±0.22ab 0.96±0.03ab 1.30±0.45ab 2.30±0.22ab 104.00±2.16ab 24.00±3.56ab 

Values are expressed as mean ± SD, n= 4 for each group 
aValues are significantly different from normal control (p<0.05) 

bValues are significantly different from the diabetic control group (p<0.05) 
 

Table 7. Effect of aqueous seed extract of Terminellia catappa Linn  on bilirubin of both normal and alloxan induced di abetic rats 
 
Group  Treatment                               Bilirubin concentration (µmol/L)  

Direct Bilirubin  Total Bilirubin  
A Normal control 4.30±0.22 11.40±0.22 
B Diabetic control 10.40±0.29a 24.40±0.22a 

C Diabetic treated 5.60±0.22ab 15.00±0.22ab 

D Normal treated 4.20±0.22ab 12.60±0.15ab 

Values are expressed as mean ± SD, n= 4 for each group 
aValues are significantly different from normal control (p<0.05) 

bValues are significantly different from the diabetic control group (p<0.05) 
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4. CONCLUSION 
 
The ability of Terminalia catappa Linn seed 
extract to significantly decrease blood glucose, 
total cholesterol in diabetic rats shows that        
the plant possesses hypoglycemic, hypo-
cholesterolaemic and anti-diabetic potentials. A 
precise understanding of effective dose, safety 
and mechanism of action is required for the 
rational use of Terminalia catapa Linn in the 
treatment of human diseases. From this it can be 
concluded that prolong oral administration of 
aqueous seed extract of Terminalia catappa Linn 
may reduce high level of blood glucose and 
cholesterol. The Terminalia catappa Linn plant 
may indeed be therapeutically beneficial in the 
management of diabetes mellitus. 
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