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Abstract 

Parkia filicoidea Oliv (Fabaceae) is a plant indigenous to Nigeria and traditionally used in the treatment of many 

ailments, one of which is diabetes mellitus. However scientific reports of its folkloric use as anti-diabetic plant are 

lacking. Therefore, this study is aimed at evaluating the blood glucose lowering effect of Parkia filicoidea on 

streptozotocin induced diabetes in rats. The aqueous stem bark extract was orally administered at 100, 200 and 400 

mg/kg doses. Diabetes was induced via an intra-peritoneal administration of streptozotocin 55 mg/kg in wistar albino 

rats. Glibenclamide (5 mg/kg) a standard reference drug was used as positive control while distilled water (2ml/kg) 

served as the negative control. An untreated diabetic group was also kept for the period of the experiment. The extract, 

glibenclamide and distilled water were orally administered daily for 14 days, while the fasting blood glucose level was 

monitored prior to induction and on days 1, 7 and 14 following induction/treatment. Blood samples were obtained via 

the abdominal aorta following euthanisation from treated rats on the 14
th

 day and analyzed for glucose and lipid profile. 

The extract at all doses produced a significant reduction (p<0.05) of the fasting blood glucose levels in the diabetic rats 

from day 1 to 14 compared with the untreated diabetic group. A significant reduction (p<0.05) of the total cholesterol 

and triglycerides level of diabetic rats was observed in the extract treated groups (100, 200 and 400 mg/kg) in 

comparison with the untreated diabetic group. A significant (p<0.001) reduction in the low density lipoprotein was also 

observed in comparison with the untreated diabetic rats. In conclusion, Parkia filicoidea may be a good alternative to 

orthodox drugs in the management of diabetes mellitus, considering its glucose lowering potentials and positive impact 

it had on the lipid profile of diabetic rats. 
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Introduction 

The World Health Organization (WHO) estimates 
that 80% of the populations of some Asian and 
African countries presently use herbal medicines for 
some aspect of their primary health care [1]. Many 
of the pharmaceuticals currently available to physicians 
have a long history of use as herbal remedies, 
including opium, aspirin, digitalis and quinine. 
According to WHO, approximately 25% of modern 
drugs used in the United States are derived from 
plants [1]. 

The use of herbal remedies appears to be more 
prevalent in patients with chronic disease such as 
cancer, diabetes, asthma and end-stage renal disease 
[2]. One of such herbal remedies is Parkia filicoidea 
Oliv (Fabaceae) locally called African locust bean.  

Parkia filicoidea is a large spreading flat-
crowned tree up to 30 meters tall. African locust 
bean is used as a food and seasoning for vegetable 
stews [3]. In Nigeria, the seed which is naturally 
sweet is processed into a valuable food known as 
Sikomua and Daddawa among the Yoruba and 
Hausa people respectively [3]. 
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Although the bark is used in traditional medicine 

for the treatment of malaria, rheumatism, toothache 

and diabetes, scientific data on its use in diabetes is 

scanty. In a survey conducted on healers in Togo and 

Guinea, Parkia filicoidea was one of the highest 

cited plant used for treating hypertension and 

malaria respectively [4, 5]. The role of herbal 

medicine in the treatment of diabetes cannot be 

overemphasized, maybe because of their 

effectiveness and lesser risk of side effects when 

compared with conventional medicines.  

Diabetes mellitus (DM), one of the largest global 

health emergencies of the 21
st
 century [6] is a 

chronic condition that occurs when there is 

inadequate amount of insulin or insulin resistance.  It 

results in increased levels of glucose in the blood 

(hyperglycaemia), with symptoms of polyuria, 

polydipsia and polyphagia [7].  

As at 2015 in Nigeria, about 1.6 million 

individuals had diabetes and this is estimated to 

increase by 111 % in the year 2040. The mortality 

from poorly managed diabetes is huge averaging 112 

deaths per day [8]. Orthodox drugs available such as 

oral hypoglycemic agents, acarbose, 

thiazolidinediones are all expensive and usually 

marred with adverse effects hence the need for 

herbal medicines as substitutes which are devoid of 

adverse effects, readily available coupled with their 

affordability. 

Parkia filicoidea is used routinely by local herbal 

healers in treating diabetes mellitus in south-south 

Nigeria (verbal communication) and there its paucity 

of scientific data/information of this folkloric use. 

The plant has not been documented for possible 

toxicity or adverse effects as studies on the 

acute/sub-acute toxicity profiles is yet to be 

investigated. 

This study is thus timely and important as it aims 

to provide a scientific basis for one of the 

ethnomedicinal use of Parkia filicoidea, which is the 

treatment of diabetes mellitus, this becomes 

necessary considering the availability, affordability 

and tolerability of the plant.  

 

Materials and methods  

Collection/ Extraction of Plant material 

The barks of Parkia filicoidea were obtained from 

Ajaokuta area of Kogi state, Nigeria in May, 2015. It 

was identified by a taxonomist in the Department of 

Pharmacognosy, Faculty of Pharmacy, University of 

Benin and a herbarium specimen exists in the 

Department. A herbarium specimen was also deposited 

in the National Institute for Pharmaceutical Research 

and Development (NIPRID) in Nigeria with this 

herbarium specimen number: NIPRD/H/6847. 

The barks of Parkia filicoidea was air-dried and 

then pulverized into powder sample using a grinder. 

Two hundred and fifty grams of the powdered plant 

material was boiled (100 ºC) in 2 L of distilled water 

in a conical flask for 10 minutes on an electric 

heater. The boiled extract was allowed to cool and 

then filtered using cotton wool and the filtrate was 

passed through Whatmann No. 4 filter paper for 

further filtration, the filtrate was then concentrated in 

an oven and then allowed to dry in same oven at a 

temperature of 40 ºC. The extract was thereafter 

stored in the refrigerator prior to use and reconstituted 

with distilled water prior to administration. 

 

Animals 

Adult albino rats of either sex weighing between 

150-250 g (202 ± 39.6 g) were obtained from the 

animal house of the Department of Pharmacology 

and Toxicology, Faculty of Pharmacy, University of 

Benin, Nigeria. The animals were allowed to 

acclimatize for 14 days under standard 

environmental conditions on a regular feed (standard 

growers mash, Top feeds, Nigeria) and had access to 

water ad libitum. 

Ethical approval was obtained from the ethical 

committee of the Faculty of Pharmacy, University of 

Benin, Benin City, Edo state, Nigeria and all animals 

were handled according to the standard protocols for 

the use of animals in research [9].   

 

Drugs/Chemicals 

The following drugs and chemicals were used: 

Streptozotocin (Sigma-Aldrich, UK), Citrate buffer 

(Karmel Chemicals) consisting of citric acid and 

sodium citrate, Glibenclamide (Swiss Pharmaceutical, 

Nigeria), Chloroform (BDH Chemicals, UK). 

 

Induction of Diabetes Mellitus (DM) 

Twenty five adult albino rats were used with 5 

animals per group. DM was induced in all rats by 

administering 55 mg/kg of streptozotocin 

intraperitoneally to albino rats fasted overnight. 

Thereafter diabetes was confirmed induced 72 hrs 

following streptozotocin administration by checking 

their fasting blood glucose level using a glucometer. 

Fasting blood glucose levels of rats greater than 200 

mg/dL were taken as diabetic. DM status was 

monitored using blood samples obtained by cutting 

the tips of the rat tail and checked using a 

glucometer (Accucheck) [10]. A group consisting of 

5 rats was left not treated with streptozotocin and 

this was the normal control group. 
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Experimental design 

The basal blood glucose level was first ascertained 

for each animal prior to induction. The diabetic rats 

were then divided into 5 groups (n= 5). 

Group 1 were normal, non-diabetic rats, given 

distilled water orally, groups 2 to 6 were the diabetic 

rats; group 2, untreated diabetic rats orally given 

distilled water (0.2 ml), group 3 was orally given 

glibenclamide (5 mg/kg; 0.2 ml), groups 4, 5 and 6 

were orally given the aqueous extract at 100, 200 and 

400 mg/kg doses respectively (0.2ml each). 

Administration was done orally, daily and for 14 days. 

Fasting blood glucose “FBG” level obtained 

following induction and prior to treatment with extract 

and glibenclamide was taken as day 0, thereafter FBG 

was checked on day 1, 7 and 14 following treatment.  

 

Determination of lipid profile 

On day 14, two hours following extract and glibenclamide 

administration, the fasting blood glucose level was first 

ascertained using a glucometer by cutting the tip of the 

rats’ tail. Thereafter all the animals were sacrificed. 

This euthanisation was done under chloroform 

anaesthesia. 

Following euthanisation, blood samples were 

withdrawn via the abdominal aorta following cardiac 

puncture and transferred into lithium heparin tubes. 

This was then used for lipid profile analysis (High 

density lipoprotein, Low density lipoprotein, 

triglycerides and cholesterol). 

 

Statistical analysis 

Statistical analysis 

All data are expressed as mean ± SD. The significance 

of the differences among the group were assessed 

using one way ANOVA. The test followed Dunnet’s 

test. P values <0.05 were considered as significant.  

 

Results 

Effect on fasting blood glucose level 

The result of treatment on the fasting blood glucose 

level with Parkia filicoidea in streptozotocin 

induced diabetic rats is presented in Table 1. It was 

observed that the basal blood glucose levels of the 

rats following induction of diabetes in all the groups 

(extract, glibenclamide and untreated) were 

significantly higher (p<0.05) than the normal rats. 

However on day 1 following treatment, a significant 

reduction (p<0.05) was seen in the treated animals as 

compared to the untreated at all doses. However 

reduction seen in the group given 200 mg/kg 

(122.3±57.7 mg/dL) was better compared to 

323.3±70.9 mg/dL produced by glibenclamide. 

On day 7, (p<0.05) significant reduction was 

produced by all doses with the 100 mg/kg giving the 

best reduction (211.5±22.5mg/dL) compared to 

520.0±38.6 mg/dL of the untreated diabetic. 

However glibenclamide lowering ability was more 

effective (157.5±25.33 mg/dL) on this day. 

On day 14, significant reduction (p<0.05) was 

produced by all doses in comparison with 

568.0±71.6mg/dL of the untreated diabetic group. The 

200 mg/kg dose gave the best reduction 

(145.7±78.3mg/dL) better than that of glibenclamide.  

 

Table 1.The fasting blood glucose of streptozotocin-induced diabetic rats treated with Parkia filicoidea 

GROUPS 

(mg/kg) 

Pre-induction Day 0 of 

induction 

Day 1 of  

induction 

Day 7 of  

induction 

Day 14 of  

induction  

Control 60.0 ± 2.10 70.0 ± 2.70 69.0 ± 0.5 70.0 ± 2.1 82.0 ± 1.50 

UD  55.9 ±3.85 549.0± 39.2 507.3± 80.3 520.0±38.6 568.0±71.6 

DG (5) 52.8 ± 8.23 491.5 ± 75.1 323.3± 70.9* 157.5±25.33* 415.3±61.2 

DPF(100) 78.6 ± 4.81 453.2± 12.51 199.0±18.1*
b 

211.5±22.4* 310.0±84.9* 

DPF (200) 61.2 ±12.2 553.2 ± 65.9 122.3±57.7
ab

 431.0±67.9 145.7±78.3* 

DPF(400) 54.0 ±11.8 500.8±100.8 213.5± 30.4*
b
 263.7±17.0* 427.5±84.1 

Values are mean blood glucose levels ± SD in mg/dl. 
*
P<0.05, 

a
P<0.001 significantly different from the untreated diabetic group,  

b
P<0.05 significantly different from days 7 and 14. 

Control- Normal rats which were not induced. 

UD-Untreated diabetic which were induced and given distilled water. 

DG (5) -Diabetic rats treated with glibenclamide (5 mg/kg). 

DPF (100)-Diabetic rats treated with the 100 mg/kg PF. 

DPF (200)-Diabetic rats treated with extract 200 mg/kg PF.  

DPF (400)-Diabetic rats treated with extract 400 mg/kg PF.  

Extract and glibenclamide were administered daily for 14 days 

*Pre-induction precedes Day 0, 1, 7 and 14 
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Effect on lipid profile 

Table 2 shows the effect of treatment using 

glibenclamide and the different doses of the aqueous 

extract of Parkia filicoidea on the lipid profile of 

STZ induced diabetic rats. 

From the result, in comparison with the 

negative control, the untreated diabetic rats had 

significantly (p<0.001) higher total cholesterol, 

triglycerides, high density lipoproteins and low 

density lipoproteins. 

A significant decrease (p<0.05) in the 

triglyceride level less than120 mg/dL was observed 

in the extract treated diabetics compared to the 

untreated whose values were above 120 mg/dL, with 

the 100 mg/kg dose giving the best result of 

60.67±7.51 mg/dL.  

A significant reduction (p<0.05) was also 

observed in the total cholesterol and LDL in the 

extract treated groups in comparison with the 

untreated diabetic rats from 175.4±52.18 mg/dL seen 

in the untreated to 105.25±22.54 mg/dL, 60.67±7.51 

mg/dL, 102.50±31.82 mg/dL and 103.50±10.61 

mg/dL for glibenclamide, 100, 200 and 400 mg/kg 

of the extract respectively. 

The LDL level was significantly lowered on 

treatment by all doses of the extract and 

glibenclamide. The effect of the extract at 100 and 

200 mg/kg showed a significance of p<0.001 

compared to glibenclamide that was p<0.05. 

Finally the effect of the extract and 

glibenclamide on HDL was insignificant compared 

to the untreated diabetic rats but significantly higher 

(p<0.05) than the control group. 

 
Table 2. The lipid profile of STZ induced diabetic rats treated with the aqueous extract of Parkia filicoidea 

GROUPS (mg/kg) TC(mg/dL) TG(mg/dL) HDL(mg/dL) LDL(mg/dL) 

Control 42.33± 0.73 42.5 ±2.1 36.08 ±0.26 11.60 ±1.6 

Untreated diabetic rats 98.00±39.59 175.40±52.18 55.60±4.15 38.70±3.35 

DG (5) 76.00±13.83
a,b

 105.25±22.54
a,b

 50.75±8.30
b
 4.10±16.00

b
 

DPF(100) 61.00±14.42
a,b

 60.67±7.51*
b
 49.67±8.33

b
 -0.80±5.74*

b
 

DPF (200) 84.33±10.69
b
 102.50±31.82

a,b
 49.33±7.77

b
 0.07±11.44*

b
 

DPF(400) 80.00±1.41
a,b

 103.50±10.61
a,b

 52.50±7.78
b
 6.00±9.62

b
 

Values are Mean±S.D   n= 5 per group. 
a
P<0.05,*P<0.001 significantly different from the untreated diabetic group and 

b
P<0.05 significantly different from the control 

TC--- Total cholesterol level 

TG--- Triglyceride level 

LDL--- Low density lipoprotein level 

 

Discussion 

It was observed that there was a significant increase 

in the blood glucose level of the diabetic rats 

compared to the basal glucose level of the normal 

rats. This confirmed the induction of diabetes by 

streptozotocin [11]. Streptozotocin is a nitrosourea 

derivative isolated from Streptomyces achromogenes 

possessing broad spectrum antibiotic and 

antineoplastic activity [12]. It induces Diabetes via 

selective pancreatic beta cell toxicity and this occurs 

because its induction is related to the glucose moiety 

in its chemical structure which enables Streptozotocin 

to enter the beta cell via the low affinity glucose 2 

transporter in the plasma membrane [13]. The β-

cells of the pancreas are more active than other cells 

in their uptake of glucose hence more sensitive than 

other cells to Streptozotocin challenge. This is 

supported by the observation that insulin producing 

cells that do not express this glucose transporter are 

resistant to Streptozotocin [13]. 

The results indicate that this plant possess anti-

diabetic activity demonstrated by the varying 

degrees of blood glucose level reduction seen at the 

different dose levels.  

This anti-hyperglycemic action of the extract 

could be attributed to the presence of tannins, 

flavonoids and saponins which have been reported to 

be present in Parkia filicoidea in one of our studies 

yet to be published. Plants with flavonoids, 

terpenoids, alkaloids and glycosides have anti-

oxidant activity and as such possess anti-diabetic 

effect. Possibly flavonoids reported to be present in 

the plant may have regenerated the damaged beta 

cells of pancreas [14, 15], while saponins can inhibit 

glucose transport by inhibiting sodium glucose co-

transporter -1(S-GLUT-1) in the intestine [14; 15].  

Glibenclamide, a Sulphonylurea used in this 

study reduced blood glucose possibly by increasing 

insulin secretion from pancreatic beta cell. This 

means they are active in mild streptozotocin-induced 

diabetes and are inactive in intense streptozotocin-

induced diabetes [16]. Different mechanisms of 
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action of medicinal plants with antidiabetic activity 

have been extensively described. These include 

inhibition of renal glucose reabsorption [17], 

stimulation of insulin secretion from Beta cells of 

islet of Langerhans or/and inhibition of insulin 

degradative processes, reduction in insulin resistance 

[16], regenerating and/or repairing pancreatic beta 

cells with increasing the size and number of cells in 

the islets of Langerhans [19].  

Lipids play many important roles in the body but 

can also lead to cardiovascular disease when their 

concentration is abnormal in an organism, insulin 

deficiency leads to various metabolic alterations in 

the animals viz increased blood glucose level and 

increased cholesterol concentration [20]. 

Hyperlipidemia is another recognized complication 

of diabetes mellitus characterized by elevated levels 

of cholesterol, triacylglycerol and changes in 

lipoprotein composition.  

Most studies have shown that patients with 

diabetes have more triglyceride and less high-density 

lipoprotein (HDL) cholesterol than non-diabetics 

[21]. Our results points to a reduction of the elevated 

triglycerides level following treatment with Parkia 

filicoidea. A reduction in total cholesterol level and 

LDL in comparison to both the glibenclamide 

treated group and the untreated diabetic rats were 

also observed. These are great advantages for the 

diabetic individual; hence a dual anti-hyperglycemic 

and hypolipidemic effect is seen with the extract 

[22].  

 

Conclusion 

In conclusion, the aqueous extract of Parkia 

filicoidea showed significant anti-diabetic activity 

and was as effective as glibenclamide hence the 

extract is a good alternative for the treatment of 

diabetes. The extract also lowered the triglyceride 

and total cholesterol levels significantly.  

This study thus confirms the use of the aqueous 

extract of Parkia filicoidea in diabetes mellitus and 

further studies on exact mode of action is 

recommended.  
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