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Introduction 

The use of plant materials for treating human and animal 

diseases dates prior to the advent of civilization.
1
 Since then, interest 

in plant extracts for healing purposes has been on the increase, owing 

to their easy accessibility, cost-effectiveness and safety.
2
 The World 

Health Organization (WHO) estimates that 80% of the population of 

developing countries (which constitute about 4 billion people) rely on 

traditional medicine for their primary healthcare needs.
3
 It is on record 

that 85% of traditional medicine involves the use of plant materials for 

the treatment of diseases.
4
 Also, about 25% of synthetic drugs 

prescribed globally originated from plants.
5
 Today, researchers are 

combing this vegetation treasure hub for biologically active 

phytoconstituents, which are leads towards the discovery of novel 

drugs that will combat some chronic ailments, which seem to be 

defying currently available remedies. 

One of such chronic ailments is diabetes mellitus – a metabolic 

disorder characterized by persistent hyperglycemia, resulting from 

insufficient insulin secretion or poor utilization by cells.
6,7

 Currently, 

treatment of diabetes involves insulin therapy, oral hypoglycemic  
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drugs (OHDs) and lifestyle intervention through exercise and 

modification of diet.
8
 Side effects associated with the use of OHDs 

and insulin therapy such as severe hypoglycemia, weight gain and 

gastrointestinal disturbances.
7,9

 have led to the search for new, potent 

and safer antidiabetic drugs. 

Oral glucose tolerance test measures the ability of the body to utilize 

glucose.
10

 It is a convenient means of screening substances, especially 

ethnobotanicals for antidiabetic potential.
11

 Pterocarpus santalinoides 

is a culinary vegetable found in Nigeria and some other West African 

countries. Common names of the plant in some ethnic groups in 

Nigeria include: nturukpa (Igbo), gunduru (Hausa), gbengbe (Yoruba), 

nja (Efik), ikyarakwa or kereke (Tiv), maganchi (Nupe), okumeze 

(Edo) and piegwu or uturukpa (Igede).
12

 Decoction of the leaves of P. 

santalinoides is used to relieve symptoms of diabetes, stomach ache, 

diarrhea.
13,14

 Previous studies have reported hypoglycemic activity of 

the plant,
11,15

 however, its mechanism of action is still unknown. This 

study seeks to investigate the effect of the methanol leaf extract of 

Pterocarpus santalinoides on postprandial hyperglycemia in rats, as a 

means of elucidating the possible mechanism of action of the plant. 

 

 

Materials and Methods 

Collection and identification of plant material 

Fresh leaves of P. santalinoides were collected from Nsukka, Enugu 

State, Nigeria, in October, 2014. Identification and authentication of 

the plant material was done by Mr. A. O. Ozioko, a taxonomist with 

the Bioresources Development and Conservation Programme (BDCP), 

Nsukka. A voucher specimen (with identification number 

MOUAU/VPP/2014/017) has been deposited in the herbarium of the 

Department of Veterinary Physiology and Pharmacology, Michael 

Okpara University of Agriculture, Umudike, Abia State, Nigeria. 
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Hypoglycemic effect of Pterocarpus santalinoides has been scientifically reported but without 

any clue to its mechanism of action. To elucidate its mode of hypoglycemic activity, the effect 

of the plant on postprandial hyperglycemia was investigated. Dried, pulverized leaves (500 g) of 

P. santalinoides was macerated in 80% methanol (1.5 L), filtered and concentrated to dryness. 

Preliminary phytochemistry of the extract was done and its acute toxicity was evaluated 

following the up-and-down method. The effect of varying doses (50, 100 and 200 mg kg
-1

, per 

os) of the extract on oral glucose tolerance test was assessed in normal and alloxan (160 mg kg
-1

, 

i.p.)-induced diabetic rats. The positive and negative control groups received glibenclamide (2 

mg kg
-1

) and distilled water (5 mL kg
-1

), respectively. Glycosides, alkaloids, flavonoids, 

saponins tannins and terpenes were found to be present in the extract. Its acute toxicity test 

recorded neither death nor sign of toxicity in the rats even at the maximum oral dose of 5000 mg 

kg
-1

. In normal rats, 50, 100 and 200 mg kg
-1

 of the extract exhibited significant (p < 0.05) 

hypoglycemic activity by lowering blood glucose levels to 70.00±2.85, 69.33±3.29 and 

68.17±3.34 mg dL
-1

, respectively, 180 min post-glucose load (2 g kg
-1

). In diabetic rats, the 

extract (100 and 200 mg kg
-1

) significantly (p < 0.05) lowered blood glucose levels of treated 

rats when compared with the negative control group. The results show that Pterocarpus 

santalinoides leaf extract significantly lowers blood glucose levels in rats, via enhanced glucose 

utilization.  
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Preparation of plant extract 

The leaves were air-dried and pulverized. Five hundred grams (500 g) 

of the pulverized leaves were macerated in 1.5 L of 80% methanol for 

72 hours, with intermittent shaking. The residue was removed by 

filtration and the filtrate concentrated in a rotary evaporator, then dried 

in hot air oven (40°C). The extract was stored in a refrigerator (4°C) 

and labelled as MLEPS (Methanol leaf extract of Pterocarpus 

santalinoides) until the time of use.
16

  

Percentage yield was calculated using the formula: 

             
 

   
         

Where, a = weight of the dried extract and b = weight of dried 

pulverized plant material. 

 

Preliminary phytochemical analysis of MLEPS 

Procedures outline by Harborne
17

 and Trease and Evans
18

 were 

followed in carrying out a qualitative phytochemical analysis of the 

extract. 

 

Animals 

Mature male albino rats (100-200 g) bred in the Laboratory Animal 

House of the Department of Veterinary Physiology and 

Pharmacology, Michael Okpara University of Agriculture, Umudike, 

Abia State, Nigeria were used for the study. The rats were housed in 

stainless steel cages. Pelleted feed (Vital
®
, Nigeria) and drinking water 

were given ad libitum. The experimental protocol was approved by the 

College of Veterinary Medicine, Michael Okpara University of 

Agriculture, Umudike Research Ethics Committee (Approval No. 

MOUAU/CVM/REC/190010), and the rats were handled in strict 

compliance with NIH Guidelines for Care and Use of Laboratory 

Animals (Pub. No. 85-23, Revised, 1985). 

 

Acute toxicity study of MLEPS 

The up-and-down-procedure was employed for the acute toxicity of 

MLEPS. Six (6) adult albino rats were randomly assigned into two 

groups (Test and Control) of 3 rats per group. Rats in the test group 

were given 5000 mg kg
-1

 of MLEPS, orally, while the control group 

received distilled water (10 mL kg
-1

) orally. The rats were allowed 

free access to feed and drinking water for 14 days during which they 

were monitored for death and acute toxicity signs.
19,20

 

 

Induction of experimental diabetes 

Following 18 h fast, the fasting blood glucose levels (FBG) of mature 

male albino rats were determined using auto-analyzer (Accu-Check 

Active
®
 glucose kit), with blood collected from the rats via a tail 

snip.
21

 Diabetes was then induced in the rats by a single intraperitoneal 

administration of alloxan monohydrate (160 mg kg
-1

) prepared with 

normal saline. The diabetic profile of the rats was evaluated by 

measuring their FBG levels every other day, and on the sixth day rats 

with FBG ≥ 126 mg dl
-1

 were accepted to be diabetic and used for the 

study.
22

 

 

Effect of MLEPS on OGTT in normoglycemic rats 

This test was carried out in line with the method of Aslan et al.
23

 

Thirty male albino rats were fasted for 18 h and randomly assigned 

into 5 groups of 6 rats each. The fasting blood glucose (FBG) at 0 h 

was determined before treatment. Groups 1 and 2 received 5 mL kg
-1

 

of distilled water and 2 mg kg
-1

 glibenclamide respectively, while 

groups 3, 4, and 5 were treated with 50, 100 and 200 mg kg
-1

 of 

MLEPS, respectively. All doses of the extract and the reference drug 

were administered via the oral route. Thirty minutes post-drug or 

extract treatment, all the rats received oral glucose load of 2 g kg
-1

. 

Blood glucose levels of the rats were measured at 30, 60, 120 and 180 

min, after glucose load. 

 

Effect of MLEPS on OGTT in alloxan-induced diabetic rats 

Oral glucose tolerance test was performed in alloxan-induced diabetic 

rats following the procedure described for normal rats. 

 

Statistical analysis 

Data obtained from the study were presented as mean ± S. E. M. and 

analyzed using One Way Analysis of Variance (ANOVA). Separation 

of the variant means was done by means of the Least Significance 

Difference (LSD) of the different groups. Probability values less than 

0.05 were considered statistically significant. 

 

 

Results and Discussion 

Plant extraction 

Following the drying of the filtrate in the hot air oven, the extract 

weighed 12.5 g, which represents 2.5% w/w of the pulverized plant 

material. The extract (MLEPS) was pasty and brownish.  

 

Preliminary phytochemical analysis of MLEPS 

The result revealed that MLEPS contains the following 

phytoconstituents: glycosides, alkaloids, flavonoids, saponins tannins 

and terpenes. Resins and polyuronoides were absent (Table 1). 

These phytoconstituents present in MLEPS have been reported as 

bioactive antidiabetic principles,
24

 some of them acting through the 

regeneration of damaged pancreatic islets and stimulation of calcium 

and glucose uptake.
25,26

 It is likely that some of these 

phytoconstituents are responsible for the hypoglycemic activity 

exhibited by MLEPS in this study.  

 

Acute toxicity 

After 14 days observation period neither mortality nor any other sign 

of toxicity was recorded in the rats. The rats were active and fed 

normally. This is an indication that the extract was well tolerated by 

the rats. It also implies that the oral LD50 of MLEPS in rats is greater 

than 5000 mg kg
-1

.
20,22

  

 

Effect of MLEPS on OGTT in normoglycemic and alloxan-induced 

hyperglycemic rats  

The effect of MLEPS on OGTT in normoglycemic rats is presented in 

Figure 1. The extract exhibited significant (p < 0.05) time-dependent 

decrease in the blood glucose levels of the treated rats when compared 

with the negative control. At 30 min post glucose load, there were 

sharp increases in the blood glucose levels of all the groups, which 

corresponds with the absorption of the administered glucose. Only the 

glibeclamide-treated group and the group treated with 200 mg kg
-1

 of 

MLEPS recorded significantly (p < 0.05) lower values when 

compared with the negative control. Between 60 and 120 min post 

glucose load, all doses of MLEPS and the reference drug recorded a 

sharp reduction of the blood glucose levels of the treated rats when 

compared with the control.  

In the alloxan-induced diabetic rats, 200 mg kg
-1

 of MLEPS and 

glibenclamide (2 mg kg
-1

) significantly (p < 0.05) reduced the blood 

glucose levels of the treated groups when compared with the negative 

control, at 60, 120 and 180 min post glucose loading (Table 2). 

Significance in the blood glucose decreasing effect of MLEPS was not 

observed at 50 and 100 mg kg
-1

. These results indicate that MLEPS 

(200 mg kg
-1

) effectively enhanced glycemic control in both normal 

and alloxan-induced diabetic rats. 

Alloxan (2,4,5,6-tetraoxypyrimidine) monohydrate acts by selective 

destruction of beta cells of the pancreas through the generation of 

reactive oxygen species.
27

 Partial or total destruction of the pancreatic 

beta cells results in insufficient or non-production of insulin, the major 

hormone responsible for glucose metabolism. This leads to persistent 

hyperglycemia, which is a cardinal sign of diabetes mellitus.
28

 In this 

study, the FBG ranged between 327.2 ± 10.9 and 388.8 ± 18.6 mg dL
-

1
(Table 2) in the alloxan-treated rats which is an indication that 

experimental diabetes was achieved in the rats. 

The oral glucose tolerance test (OGTT) evaluates the efficiency of the 

body to metabolize glucose.
27

 The ability of MLEPS to significantly 

reduce postprandial hyperglycemia in both oral glucose tolerance tests  

suggests that P. santalinoides could enhance glucose utilization both  
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Figure 1: Effect of MLEPS on oral glucose tolerance in 

normoglycemic rats 
 

 

Table 1: Phytochemical screening of MLEPS 

Phytoconstituent  Inference 

Glycosides + 

Alkaloids + 

Flavonoids + 

Saponins + 

Resins - 

Tannins + 

Polyuronoides - 

+ present; - absent 

 

in normal and diabetic animals. In diabetic patients, postprandial 

hyperglycemia is implicated in the development of microvascular and 

macrovascular complications of the disease.
29

 The extract, can 

therefore, be potentially useful in managing postprandial rise in blood 

glucose, thereby minimizing the risk of vascular complications of 

diabetes.  

The hypoglycemic action of MLEPS may be mediated through 

reduction of intestinal glucose absorption, suppression of renal 

glucose re-absorption and/or gluconeogenesis inhibition which is 

highly activated by 16 h fasting before glucose load.
30

 It is also 

possible that in the diabetic rats, MLEPS mimicked the reference drug 

(glibenclamide) by lowering blood glucose through enhanced insulin 

secretion by the surviving beta cells of the pancreas.
31

 A major 

drawback of glibenclamide and other sulfonylureas is their tendency 

to cause severe hypoglycemia, after treatment as observed in this 

study, however, Pterocarpus santalinoides extract at the doses tested 

did not reduce the blood glucose level of the rats below the normal 

range (70-110 mg dL
-1

),
32

 2 hours after glucose load (Figure 1).  

 

 

 

Conclusion 

The results of this study showed that methanol leaf extract of 

Pterocarpus santalinoides exerts significant reduction of postprandial 

hyperglycemia in normal and alloxan-induced diabetic rats. This, 

therefore, substantiates the folkloric use of the plant in managing 

diabetes mellitus. 
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Table 2: Effect of MEPS on oral glucose tolerance in alloxan – induced hyperglycemic rats 

Groups/Treatment Blood glucose levels (mg/dl) 

 0 min 30 min 60 min 120 min 180 min 

1. Distilled water (5ml kg
-1

) 327.2 ± 10.9 523.0 ± 12.3 558.0 ± 18.1 527.2 ± 14.1 516 ± 16.5 

2. Glibenclamide (2mg kg
-1

) 373.6 ± 10.8 502.6 ± 10.5 465.8 ± 18.2* 335.8 ± 18.2* 242 ± 16.5* 

3. MEPS (50 mg kg
-1

) 336.6 ± 19.9 518.8 ± 13.9 543.4 ± 15.9 479.4 ± 17.6 452 ± 21.7 

4. MEPS (100 mg kg
-1

) 388.8 ± 18.6 554.2 ± 15.1 567.2 ± 10.4 540.8 ± 12.2 437.2 ± 20.2* 

5. MEPS (200 mg kg
-1

) 332.4 ± 19.9 484.2 ± 10.9 475.4 ± 12.1* 420.4 ± 15.8* 345.6 ± 17.8* 

* p < 0.05 when compared with negative control 
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