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ABSTRACT 

This study described for the first time the hypoglycemic and antidiabetic activities of aqueous extract and its 

soluble fractions, that of 80% methanol extract and polysaccahrides as well as the antihypergglycemic activity of 

aqueous extact from Brucea sumatrana leaves collected in Mai-Ndombe in Democratic republic of Congo. In 

hypoglycemic assay, results indicated that the glucose level of untreated normoglycemic rats was 88.0±0. mg/dl 

after 180 minutes of observation. Next, the treatment of these normoglycemic rats with Glibeclamide at oral dose 

of 2.5 mg/kg body weight (bw), caused significant decrease blood glucose level (BGL) of treated normoglycemic 

to value of 77.6±0.3 mg at the same time. In the same manner, the administration of aqueous and 80% methanol 

extracts at the highest oral dose of 400 mg/kg bw, also caused marked reduction of treated BGL at 80.0±0.3 and 

78.5±0.1 mg after 180 min. Soluble fractions chloroform, ethylacetate, n-butanol and residual phase as well as 

polysaccharides acted the same manner by reducing treated normoglycemic BGL to values ranging from to 

77.8±0.3 and 79.3±0.3 mg/dl, and 78.2±0.2 to 81.0±0.3 mg/dl after 180 min. In antidiabetic test carried out for 180 

min of observation, untreated diabetic rats showed a glycemia value reaching high value of 237.3±0.3 mg/dl after 

180 min. After the treatment of these diabetic rats with Glibenclamide at oral dose of 2.5 mg bw, this compound 

provoked marked reduction of treated diabetic rats to value 96.8±0.2 mg/dl. The same effect was also observed 

with the administration of aqueous and 80% methanol extracts at the highest oral dose of 400 mg/kg bw which 

reached the value of treated diabetic rats to values of 127.2.±0.2 and 120.0±0.3 mg/dl compared to untreated 

diabetic rats with glycemia of 237.3±0.3 mg/dl. Soluble fractions chloroform ethylacateate, n-butanol and residual 

phase displayed also the same effect by causing reduction of treated diabetic glymia to values ranging from 

134.8±0.1 and 141.8±0.3 mg/dl after 180 min while polysaccharide brought about this glycemia of treated diabetic 

rats to values between 130.3±0.1 to 140.3±0.2 at the same time of observation. The obtained results at thisperiod of 

180 min, indicated that the glycemia values of treated diabetic rats remained high and need new treatment. With 

this instituted treatment, it was observed that the administration of Glibenclamide to the same oral dose of 2.5 

mg/kg bw caused marked diminishing of treated diabetic glycemia to value of 98.8±0.2 mg/dl on Day-21 and 

continue to dercease very significatntly to low value of 84.8±0.2 on Day-30. The same results were also obtained 

with the administration of aqueous and 80% methanol extracts reducing very significantly the treated diabetic 

glycemia to values of 88.5±0.3 and 86.3±0.3 mg/dl. on Days-21 and -28 respectively. Soluble fractions and 

polysaccharides produced also the same effect in bringing back the treated diabetic glycemia value to values from 

132.2±0.3 and 152.3±0.1, and 91.9±0.4 to 97.5±0.4 mg/ml, and 107.6±0.2 and 132.6±90.6±0.1 to 97.3±0.2 mg/dl 

on Days-7 and -21 and known continual decrease until to values ranging from 90.9±.4 and 97.5±0.4 mg/dl, and 

83.7±0.1 and 87.6±0.3 mg/dl respectively on Day-28. These results clearly showed that Glibenclamide, both 

aqueous and 80% methanol extracts, soluble fractions and polysaccharides exhibited and possessed interesting 

hypoglycemic and antidiabetic properties. In addition, Glibenclamide and aqueous extract were found to exhihibit 

antihyperglycemic activity by reducing the treated hyperglycemic BGL to low level of 83.7±0.1 and 87.6±0.3 

mg/dl compared to untreated hyperglycemic normoglycenic rat presenting BGL of 166.0±0.0 mg/dl. 
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1. INTRODUCTION 

Type 2 diabetes (T2D), characterized by hyperglycemia 

and abnormal carbohydrates metabolism, is a cause 

leading to morbidity and mortality worldwide and is 

considered as a major economic burden (Upadyay et al., 

2018). According to the International Diabetes 

Federation (IDF), about 382 million people had diabetes 

in the year 2013, and the numbers are expected to get 

double by 2035 (Guariguata et al., 2014). The number of 

patients is now predicted to grow to 642 million in the 

year 2040, with the greatest increase expected in low and 

middle-income countries (Ogurtsova et al., 2017, Alema 

et al., 2019).
  

 

T2D is developed due to insulin resistance and 

pancreatic β-cells dysfunction, and lead to 

hyperglycemia state (Lacroix et al., 2014; Sekhon-Loodu 

and Vasantha Rupasinghe, 2019). The insulin resistance 

and pancreatic β-cells apoptosis can be traced back other 

complications such as obesity and also provide the link 

between T2D and this disorder (Kawser et al., 2016; 

Sekhon-Loodu and Vasantha Rupasinghe., 2019). The 

complications of the disease can be enumerated as Heart 

and blood vessel disease, Nerve damage (neuropathy) in 

limbs, Other nerve damage, Kidney disease, Eye 

damage. Skin conditions, Slow healing and Hearing 

impairment. 

 

Moreover, the postprandial blood glucose levels has been 

found to play an important role in the onset and 

developing complications of T2D. One of the therapeutic 

strategies for managing postprandial hyperglycemia, 

involves mainly the inhibition of α-amylase and α-

glucosidase (Chang et al., 2004; Sekhon-Loodu and 

Vasantha Rupasinghe, 2019).  

 

Diabetes mellitus (DM) is a chronic metabolic disorder 

characterized by chronic hyperglycemia resulting from 

defects in insulin secretion, insulin action, or both at the 

same time (Alberti et al., 1998; Alema NM et al., 

2020). Abnormalities in carbohydrates, fats, and proteins 

metabolism are common feature of DM, which are 

caused by inefficient action of insulin on target tissues 

primarily on skeletal muscle, body fats and liver 

(Deshmukh and Jain, 2015). It is associated with acute 

and chronic complications, which are accountable for the 

majority of DM-related morbidity and mortality, 

financial burden and poor quality of life. Moreover, the 

persistently elevated sugar level induced diabetic 

complications results in damage of various organs 

mainly the eyes, kidneys, nerves, and blood vessels 

(Soumya and Srilatha, 2011, Alema et al., 2019). The 

global social, economic and health burden of diabetes are 

rising at alarming rate with its devastating 

complications. DM has become one of the leading causes 

of morbidity and mortality worldwide as all ready 

mentioned above (Hall et al., 2011; Alema et al., 2019). 

Diabetes mellitus (DM) is also a metabolic disorder 

characterized by a persistent rise in blood glucose level 

(BGL) caused by ineffective insulin function, secretion 

and release, or both on target tissues. Chronic 

hyperglycemia is associated with lifelong microvascular 

(retinopathy, neuropathy, and neuphropathy) and 

macrovascular (coronary and peripheral arterial diseases 

and stroke) complexities, which are the typical features 

in all forms of DM (Yikna et al., 2021).
 

 

In spite of the fact that several antidiabetic agents from 

natural and synthetic sources, have been introduced to 

the market, diabetes and its micro and macro 

complications, continue to be a major medical and health 

problem worldwide (Piero et al., 2015).  

 

The currently available modern drugs used for the 

treatment of diabetes are often associated with 

limitations such as inadequate efficacy, high cost, and 

various side effects (Bastaki, 2005, Alema, 2019). These 

medicines include Alpha-Glucosidase Inhibitors. 

Acarbose, Miglitol. Incretin-Based Drugs. Dipeptidyl 

Peptidase-4 (DPP-4) Inhibitors. Alogliptin, Insulin, 

Metformin, Metiglinide Analogues, Aldomet, 

Nateglinide, Pramlintide, Sodium Glucose 

Cotransporter-2 (SGLT-2) Inhibitors, Canagliflozin, 

Sulfonylureas, First Generation Sulfonylureas, 

Glibenclamide, etc. And their side effects per category 

can be mentioned for Sulfonylureas: low blood sugar, 

upset stomach, skin rash or itching, weight gain, 

Biguanides/Metformin: sickness with alcohol, kidney 

complications, upset stomach, tiredness or dizziness, 

metal taste, Alpha-glucosidase inhibitors: gas, bloating 

and diarrhoea, Thiazolidinediones: weight gain, risk of 

liver disease, anaemia risk, swelling of legs or ankles, 

Meglitinides: weight gain, low blood sugar for example.  

 

In view of the aforesaid drawbacks of conventional 

medicines, many medicinal plants with empiracally 

claimed antidiabetic activity can be used as an alternative 

approach in the management of diabetes especially in 

developing countries due to their cost effectiveness, 

accessibility, far-reaching cultural acceptability, and 

lower side effects. (Sakthiswary et al., 2014). More than 

1200 species of medicinal plants are used throughout the 

world by different ethnic people in traditional medicine 

for their supposed and claimed antidiabetic activity 

(Piero et al., 2015) and consummers found some prompt 

alleviations. Some of these traditional medicines may be 

advocated to be formulated as active ingredients that can 

potentially be used and exerted health benefits like 

antidiabetic effects, yet considerations of possible 

variations as a result of difference from geographic and 

climatic environmental and extraction techniques should 

be taken into account (Mollica
 
et al., 2017; Stefanucciet 

al., 2018).  

 

Brucea sumatrana Roxb. is a medicinal plant belonging 

to the Simaroubaceae family. Its is found in some 

African countries scientifically called Brucea sumatrana 

Roxb. It is widely used in traditional medicine to treat 

various ailments such as diarrhea, amoebiasis, diabetes, 

rheumatism, various bacterial infections, fever and 

https://www.frontiersin.org/people/u/410502
https://www.frontiersin.org/people/u/410502
https://www.frontiersin.org/people/u/410502
https://www.dovepress.com/author_profile.php?id=1184719
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malaria, divers pains using leaves, stem bark or root bark 

in decoction and macerate forms. Seeds are mainly eaten 

for the same medical purposes especially to treat and 

fever and malaria (Newinger, (2000). 

 

The same plant is also found in same Asiatic countries 

under the scientific name Bucea javanica with synonyms 

Brucea amarissima DesV. Ex Gomes, Gonus 

amarissima Lour, Lour amarissima O. Kze. The Asiatic 

species is more studied. More biological activities of 

seed extracts and isolated principles maimly quassinoids 

were previously reported. These biological activities 

included antiplasmodial (Wright et al., 1988; O’Meill et 

al, 1995; Pavanand et al., 1986; Kim et al., 2000; 

Camacho et al., 2003; Nguyen-Poupli et al., 20007; 

Sriwilaijaroen et al., 2010), cytotoxicity and 

antileukemic (Lee et al., 1979; 1984; Sakadi et al., 1986), 

antiamoebic (Wright et al., 1993). anti-inflammatory, 

antitrypanosomal (Phillipson et al., 2003; Bawm et al., 

2008) and antidiabetic and antioxidant (Ablat et al., 

2014, 2017) activity. Differents chemical constituents 

like qaussinoids as major constistuents (Lee et al., 1979; 

Sakadi et al, 1986, Kim et al, 2004; Pan et al., 2009), 

aklaloids from suspension cultures of seeds (Anderson et 

al., 1991; Wagih et al., 2008) and lignans (Luyengi et al., 

1986) were reported to be present in the seeds. The plant 

is considered to be antiperiodic and febrifuge. 
 

The first study on the seeds of B. sumatrana growing in a 

African country particularly in Democratic Republic of 

Congo (RDR-Congo) was conducted by Tshodi et al. 

(2012) on its phytochemical composition and 

antiprotozoal activity of lyophilized aqueous extract and 

its soluble fractions, 80% methanol and total alkaloids s 

extracts. Antiparasitic and cytotoxic activity of extracts 

and fractions from B. sumstrana leaves was also reported 

(Tshodi et al., 2016). Recently, antiprotozoal and 

cytotoxic activities and the acute toxicity of extracts 

from Brucea sumatrana Roxb.(Simaroubaceae) leaves 

collected in Mai-Ndombe in Democratic Republic of 

Congo (Cimanga et al., 2015) and the in vitro antioxidant 

of extracts, fractions and polysaccharides, and 

subchronic and subacute toxicity of lyophilized aqueous 

extract from B. sumatrana Roxb. were also investigated 

(Cimanga et al., 2020). In all these studies, reported 

results indicated that all extracts, fractions and 

polysaccharide exhibited these evaluated biological 

activities with different magnitudes. 

 

The present study was initiated to assess in amimal 

model the hyoglycemic, antidiabetic of extracts and 

fractions as well as antihyperglycemic of aqueous extract 

form Brucea sumastrana leaves collected in Mai-Nombe 

in Democratic Republic of Congo. 

 

2. MATERIALS AND METHODS  

2.1. Plant material 

Leaves of B. sumatrana Roxb. (Simaroubaceae) were 

collected in Mai-Ndombe in Democratic Republic of 

Congo (DR-Congo). It was identified at the National 

Institute of Studies and Researches in Agronomy 

(NISRA), Departement of Biology, Faculty of Sciences, 

University of Kinshasa. A voucher specimen of the plant 

had been deposited in the herbarium of this institute and 

in Laboratory of Pharmacognosy and Phytochemistry of 

the same university. Leaves were dried at room 

temperature and reduced to powder using an electronic 

blender and were kept in a brown bottle hermetically 

closed before use.  

 

  
Figure 1: Brucea sumatrana leaves, immature and mature fruits. 

 

2.2. Preparation of extracts and partition 

60 g of powdered leaves were soaked with 400 ml 

distilled water and boiled on a hotplate at 100
o
C for 15 

minutes. Next, the mixture was cooled and filtered on a 

paper filter Watman N
o 

1. The filtrate was evaporated in 

vacuum using rotary evaporator yielding dried extract 

named as Bsl-1 (53.87 g). An amount of 20 g of Bsl-1 

extract were dissolved in 200 ml distilled water and 

filtered. The resulting filtrate was successively and 

exhaustively extracted with solvents of different 

polarities as chloroform, ethylacetate, n-butamol. All 

fractions including residual aqueous phase were 
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evaporated in vacuum as described above yielding 

corresponding dried extracts denoted as Bsl-1.1 (4.75 g), 

Bsl-1.2 (5.05 g), Bsl-1.3 (3.25 g) and Bsl-1.4 (6.15 g) 

respectively. On the other hand, 30 g of the plant 

material were macerated with 80% methanol for 24 h. 

After filtration, a 80% methanol macerate was obtained 

and the marc was exhaustively percolated with the same 

solvent. The macerate and percolate were combined and 

treated as described above yielding dried 80% 

methanolic extract named as Bsl-2 (27.71 g) (Cimanga et 

al., 2015, 2019). Bsl; Brucea sumatrana leaves. 

 

2.3. Extraction and purification of polysaccharides  

2.3.1. Water soluble polysaccharides 
The methods proposed by Liu et al., (2014), Wang et al., 

(2018) and Tang et al., (2019) were used for extraction, 

separation and purification of polysaccharides. About 

20 g of aqueous extract Bsl-1 were dissolved in 100 ml 

distilled water, filtered, and the filtrate was reduced to 10 

ml with rotary rotavapor. After, about a five-fold volume 

of ethanol 95% was added into the filtrate for 

polysaccharides precipitation. The mixture was then 

placed in a refrigerator at 4°C for 24 hours giving a 

white precipitate after this period. The precipitate was 

filtrated and dried in hot at 50
o
C to give dried white 

extract denoted as CP-Bsl (crude polysaccharides: 16.63 

g). This extract gave positive test for polysaccharides 

(Molish’s regent: alpha-naphtol + H2SO4, purple color 

and with phenol/H2SO4, violet color) (Wang et al., 2018; 

Tang et al., 2019). The polysaccharide concentration was 

determined with the phenol-sulfuric acid method at 

481 nm (Jiang et al., 2010, Wang et al., 2018).  
 

2.3.2. Purification of polysaccharides 

The crude polysaccharide CP-Bsl (15 g) was purified by 

gel column chromatography on DEAE 

(dietylaminoethyl)-cellulose put in deionized water and 

dumped the clarity supernatant liquid. After, 500 ml of 

NaOH 0.5 mol/L were added for 30 minutes, bathing the 

cellulose with water until neutral. It was then soaked in 

500 ml of HCl 0.5 mol/L for 30 minutes and treated as 

described above for bathing and the process was repeated 

three times. Now, the DEAE-cellulose 

(Diethylaminoethyl cellulose) was ready for use. The 

crude polysaccharide CP-Bsl was dissolved in deionized 

water and centrifuged, and the supernatant was loaded 

onto a new DEAE-cellulose column (40g, 60 × 2.5 cm, 

internal diameter), which was eluted with deionized 

water and NaCl 0.1 M solution in order. The elution 

(3 ml) was collected and carbohydrate content was 

determined based on the phenol-sulfuric acid method at 

481 nm absorbance (Jiang et al., 2010). The crude 

polysaccharide CP-Bsl was separated on Sephadex LH-

20 (40g, 60 x 2.5 cm) (Liu et al., 2014; Zhang and Row., 

2015) into chromatographically pure 4 fractions, which 

were then dried, and coded as PPF-Bsl-1 (2.75 g), PPF-

Bsl-2 (2.50 g), PPF-Bsl-3 (3.38 g) and PPF-Bsl-4 (2.67 

g).  

 

2.4. Evaluation of hypoglycemic activity in 

normoglycemic Wistar rats 
This test was conducted on normoglycemic Wistar rats 

weighing 160 to 180 g body weight (bw). They were 

grouped in 6 groups of 5 rats for each oral dose and were 

orally administered respective doses of 2.5 mg/kg for 

Glibenclamide, and 200 and 400 mg/kg bw for extracts, 

fractions and polysaccharides: 

●- Group I: was administered 5 ml distilled water as 

negative control, 

●- Goup II received Glibenclamide as positive control, 

●- Groups IIIa and b received aqueous extract Bsl-1, 

●- Groups IVa and b received 80% methanol extract Bsl-

2, 

●- Groups Va and b to IXa and b were administered 

chloroform Bsl-1.1, ethylacetate Bsl-1.2, n-butanol Bsl-

1.3 and residual aqueous Bsl-1.4 soluble fractions 

respectively, 

●- Groups Xa and b to XIIIa and b received crude and 

pure polysaccharide fractions PPF-Bsl-1 to -4 

respectively, After administration of tested samples, each 

group was placed in individual plastic cage and glucose 

of all group was collected from tail tip and the glucose 

level measured after all 30 min until 3h and compared to 

untreated animals group (Arya et al., 2012). 

 

2.5. Evaluation of antidiabetic activity in diabetic 

Wistar rats  

2.5.1. Induction of diabetes mellitus in Wistar rats 

Diabetes was induced by a single intraperitoneal 

injection of freshly prepared streptozotocin (STZ) at a 

dose of 50 mg/kg dissolved in 0.1 M of cold citrate 

buffer; (pH=4.5) to overnight fasted either Wistar 

rats. The animals were fed with commercial pellet diet 

(Hindustan Lever, Bangalore, India) and water ad libitum 

after 30 min of administration of STZ. The animals were 

acclimatized to laboratory hygienic conditions for 3 days 

before starting the experiment in individual plastic cage 

under strict observation. In these conditions, STPZ 

destroyed β-cell pancreatics with consequence the 

secretion of insulin in low amount and treated animals 

were considered as in diabetic state (Padee et al. 2010). 
 

Diabetic rats and negative control blood was collected 

from tail tip and measured at Day-4 as the beginimg of 

antidiabetic test. Animals with fasting BGL >190 mg/dL 

(blood glucose level:BGL) were considered as diabetic, 

selected and included in the study (Ahmad et al., 2014; 

Radenković et al., 2016). 

 

 

 

 

 

 

 

 

 

 

 

https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/diethylaminoethyl-cellulose
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/diethylaminoethyl-cellulose
https://www.sciencedirect.com/topics/pharmacology-toxicology-and-pharmaceutical-science/deionized-water
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Figure 2: Structure of streptozocin [(2-deoxy-2(methylnitroamino)-carbonyl]-D-glucopyranose or 2-deoxy-2-(3-

methyl-3-nitrosoureido)-D-pyranose, STZ: nitrosoured or glycosyled antitumoral antibiotic and Wistar rat. 

 

2.5.2. Protocol of treatment of diabetic Wistar rats  
Diabetic rats were divided in following groups with 5 

rats for each separately oral dose and orally administered 

the dose of 200 and 400 mg/kg bw respectively of each 

tested samples: 

●- Group I: received; received 5 ml distilled water as 

negative control, 

●- Group II received orally Glibenclamide (2.5 mg/kg 

bw) as positive control,  

●- Group III received intraperitoneally STPZ 50 mg/kg 

bw in buffer as negative control, 

●- Groups IVa and b were administered aqueous extract 

Bsl-1, 

●- Groups Va and b were administered 80% methanol 

extract Bsl-2, 

●- Groups VIa and b to IXa and b and b were given 

soluble fractions Bsl-1.1 to Bsl-1.4,  

●- Groups Xa and b to XIIIa and b were given crude 

polysaccharide CP-Bsl and pure polysaccharide fractions 

PPF-Bsl-1 to -4. 

 

2.6. Measurement of glycemia levels in 

normoglycemic and treated diabetic Wistar rats 

Blood was collected from the tail tip of each treated 

animal and BGL was determined immediately prior to 

treatment (at 0 min) as baseline and then after 30, 60, 

120 and 180 min of sample administrations. The 

determination of glycemia levels was carried out using a 

glucosemeter (Fig. 4) coupled with strip imbibed glucose 

oxydase (Aspergilus niger ≥ 0.08 IU), ferricyanure ≥ 22 

µg), (ONETOUCH, Lifescan, Inc, Miltipas CA96036, 

USA). Reactive strips contained a dessicative agent 

(Saleem et al., 2019; Alema et al., 2020). The lowering 

of glycemia level in treated animals was calculated using 

the following formula: 

% Reduction of glycemia = (Gnc-Gta) x 100
                                             ----------------------
                                                        Gnc  

 

where Gnc was BGL in negative control and Gta BGL 

in treated animals.  

 

 
Figure 3. Glucometer or glucosemeter (ONETOUCH, USA) 

 

Positive and negative and positive controls (Gnc-Gta: 

glycemia level) and in tested animals values indicated a 

decrease and increase of glycemia level respectively. The 

glycemia levels were automatically skicked up on the 

apparatus. BGL was expressed in mg/dl (Karau et al., 

2012; Salem et al., 2019; Alema et al., 2020). The 

glycemia levels in hypoglycemic and antidiabetic tests of 

treated groups were compared to negative control. 
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2.8. Determination of insulin levels in normoglycemic 

and diabetic rats Wistar blood  

Insulin level in untreated and treated animals was 

performed using radio-immunologic method with 

appropriate kits DSL-1800 insulin (Diagnostic system 

laboratory, Inc.USA). Insulin values were expressed in 

µg/ml (Gouda et al., 2019; Alema et al., 2020). 

 

2.9. Oral glucose tolerance test (OGTT) in 

hyperglycemic Wistar rats  

This test was only carried out with the aqueous extract 

which was the principal preparation taken by human in 

traditional medicine. Animals were grouped with 5 rats 

for each oral dose of tested aqueous extract Bsl-1 as 

followed: 

●- Group I received 5 ml distilled water as negative 

control group, 

●- Group II was made hyperglycemic by the oral 

administration of glucose solution (2 g/kg bw) as 

negative control group. 

●- Group III received Glibenclamide 2.5mg/kg as 

positive control group,  

●- Groups IV was administered 400 mg/kg bw of 

aqueous extract Bsl-1.  

Blood of hyperglycemic animals was collected from tail 

tip and measured after 30, 60, 90 et 180 minutes and the 

glycemia level was determined using electronic 

glucosemeter (Alema et al., 2020) and compared to 

negative control (Demmers et al., 2017; Lopa et al., 

2018) 

 

2.10. Statistical analysis 

Results were expresses in mean ± SD. All data were 

analysed by comparing values for different treatment 

groups with the values of negative control group. Data 

were analyzed by analysis variance (ANOVA and 

Student’s t test. p value ≤ 0.05 was considered to be 

statistically significant. 

 

3. RESULTS AND DISCUSION 

3.1. Effects of Glibenclamide, aqueous Bsl-1 and its 

soluble fractions Bsl-1.1 to -1.4, 80%methanol Bsl-2 

extracts and polysaccharides CP, PPF-Bsl-1 to -4 on 

glucose levels of teated normoglycemic Wistar rats 

Results from the effects of Glibenclamide and aqueous 

Bsl-1 and 80% methanol Bsl-2 extracts from Brucea 

sumatrana leaves were presented in Table 1. They 

showed that glibenclamide, used as reference 

hypoglycemic product, at oral dose of 2.5 mg/kg body 

weight (bw) produced significant reduction of treated 

normoglcemic Wisatr rats blood glucose level (BGL) 

from 30 minutes (min) at 82.6±0.2 mg/dl compared to 

negative control presenting 84.5±0.1 mg/dl. Its effect 

continue to be accuented to attain low value of 77.6±0.3 

m/dl compared to negative control with value of 88.0  

0.3 mg/dl after 180 min of obseravtion. On the other 

hand, the oral administration of aqueous Bsl-1 and 80% 

methanol extract Bsl-2 from B. sumatrana at 200 and 

400 mg/kg bw caused reduction of treated normolycemic 

BGL in dose-dependent manner. At the highest oral dose 

of 400 mg/kg bw, they carried away also marked 

reduction of treated normglycemic animals BGL to 

83.0±0.2 and 82.8±0.3 mg/dl respectively after 30 min 

and continued to significantly decrease to reach values of 

79.8  0.2 and 78.5±0.1 mg/dl after 180 min of 

observation. These results indicated that Glbenclamide 

and both extracts from B. sumatrana were endowed with 

interesting hypoglycemic properties after 180 min of 

observation. 

 

Table 1: Effects of Glibenclamide, aqueous Bsl-1 and 80% methanol Bsl-2 extracts of M. morinodides on 

normoglycemic Wistar rats BGL after 180 minutes of observation. 

Groups 
Treatment 

(mg/kg bw) 
0 min 30 min 60 min 120 min 180 min 

NC I 5ml DW 85.1 0.5 84.50.1 85.10.6 85.7  0.2 88.0  0.3 

Glb II 2.5 85.2 0.8 82.60.2 80.00.1 79.3± 0.4 77.6  0.3 

Bsl-1 IIIa NR + 200 84.8 0.1 83.30.4 82.80.4 81.1  0.6 80.0 0.1 

IIIb NR + 400 84.6 2.3 83.00.2 82.50.5 81.0 0.6 79.8  0.2 

Bsl-2 IVa NR + 200 84.8±0.1 83.0±0.2 82.6±0.1 81.6±0.2 80.3±0.3 

IVb NR + 400 84.5±0.0 82.8±0.3 80.8±0.1 79.0±0.2 78.5±0.1 

NC: negative control, Glb; Glibenclamide, Bsl-1 and Bsl-2: aqueous and 80% methanol extract from B. sumatrana 

leaves. 

 

The administration all soluble fractions and 

polysaccharides were also found to produce the same 

effects observed after treatment with Glibenclamide and 

both extracts from B. sumatrana leaves. Indeed, 

administered at all dose of 200 and 400 mg/kg bw, they 

also produced significant reduction of treated 

normoglcemic animals BGL in dose-dependent manner. 

At the highest oral dose of 400 mg/kg bw, all soluble 

fractions brought about the treated normoglycemic 

animal BGL to values ranging from 77.8±0.3 to 79.5±0.3 

mg/dl with ethylacetate soluble fractions as the most 

active. Polysaccharides had also the same effects as 

soluble fractions. They also carried away treated 

normoglycemic animals BGL to low levels as for crude 

polysaccharide to 78.0±0.3 mg/dl, pure polysaccharide 

fraction PPF-Bsl-1 to 78.6 mg/dl, PPF-Bsl-2 to 79.6±0.3 

mg/dl, PPF-Bsl-3 to 81.0±0.2 mg/dl and PPF-Bsl-4 to 

79.8±0.1 mg/dl. From these results, it can be concluded 

that Bsl-1.1 to -1.4 soluble fractions. 
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Table 2: Effects of soluble fractions from the partition of aqueous extract Bsl-1 and polysaccharides on BGL 

levels of normoglycemic Wistar rats after 180 minutes of observation. 

Groups 
Treatment 

(mg/kg bw) 
0 min 30 min 60 min 120 min 180 min 

NC I 5 ml DW 85.1 0.5 84.5 0.1 84.1 0.3 84.7  0.2 87.0 0.3 

Glb II 2.5 85.2 0.8 82.60.2 82.9 0.1 82.3± 0.4 76.6 0.1 

Bsl-1.1       

VIa 200 85.0±0.2 82.0±0.2 81.5±0.4 81.2±0.3 80.0±0.2 

VIb 400 83.2±0.7 81.5±0.1 81.0±0.4 79.5±0.4 79.0±0.1 

Bsl-1.2       

VIIa 200 82.5±0.1 79.9±0.1 79.5±0.2 79.0±0.2 78.5±0.2 

VIIb 400 84.6±0.4 81.0±0.2 80.6±0.4 78.3±0.2 77.8±0.3 

Bsl-1.3       

VIIIa 200 84.1±0.9 82.6±0.1 82.0±0.6 81.00±0.3 80.5±0.2 

VIIIb 400 84.8±0.3 83.5±0.3 81.7 80.2±0.1 79.5±0.3 

Bsl-1.4       

XIa 200 84.3±0.5 81.6 ±0.3 80.0 ±0.1 79.6±0.2 79.2±0.0 

IXb 400 85.1±0.3 81.6±0.2 81.2±0.2 79.6±0.1 78.3±0.3 

CP-Bsl       

Xa 200 85.7±0.1 83.6 ±0.2 83.0±0.2 82.1±0.2 80.5±0.1 

Xb 400 85.5±0.3 82.3±0.2 81.5±0.0 79.0±0.3 78.0±0.3 

PPF-Bsl-1       

XIa 200 85.6±0.2 83.7±0.1 83.0±0.1 82.2±0.2 81.0±0.3 

XIb 400 85.4±0.1 83.1±0.1 81.7±0.1 81.0±0.3 79.6±0.3 

PPF-Bsl-2       

XIIa 200 85.7±0.3 82.1±0.3 81.4±0.1 81.0±0.1 80.2±0.1 

XIIb 400 85.4±0.2 83.3±0.1 81.0±0.2 79.0±0.3 78.8±0.2 

PPF-Bsl-3       

XIIIa 200 85.1±0.3 83.7±0.1 83.1±0.3 80.3±0.3 80.0±0.2 

XIIIb 400 85.6±0.2 82.8±0.2 82.3±0.1 81.6±0.2 81.0±0.3 

PPF-Bsl-4       

XIVa 200 85.5±0.2 83.6±0.2 81.8±0.3 81.5±0.1 81.1±0.2 

XIVb 400 85.3±0.2 82.7±0.3 82.0±0.1 80.6±0.2 79.8±0.1 

 

Bsl-1.1 to -1.4: chloroform, ethylacetate, n-butanol and 

residual phase from the partition of aqueous extract Bsl-

1, CP-Bsl, PPFBsl-1 to 4: crude polysaccharide, pure 

polysaccharide fractions. from the treatment of CP-Bsl. 

and polysaccharides from B. sumatrana leaves possessed 

and exerted also interesting hypoglycemic properties. 

 

The production of insulin by Glibenclamide, aqueous 

and methanol Bsl- and Bsl-2 respectively in treated 

normoglycemic rats was shown in Figure 2. It indicated 

that negative control produced high amount of 36 µg/ml 

of this hormone, Glb (Glibenclamide) 34 µg/ml at 2.5 

mg/kg bw, aqueous and methanol Bsl extracts -1 and 

Bsl-2 supplied 29 and 31 µg/ml respectively at the 

highest oral dose of 400 mg/kg bw (Fig. 2). 
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Figure 2. Production of insulin by negative control Glibenclamide (Glb), aqueous and methanol extracts Bsl-1 

and Bsl-2 in treated normoglycemic rats. 

Figure 3 reported the production of insulin by soluble 

fractions and indicated that all soluble fractions were 

also capable to produce the hormone insulin. Thus, at the 

highest administered dose of 400 mg/kg bw, chloroform 

soluble fraction Bsl-1.1 gave 18 µg/ml, ethylacetate Bsl-

1.2 24 µ/ml as the most producer, n-butanol Bsl-1.3 17 

µg/ml and residual aqueous phase Bsl-1.4 21 µg/ml 

(Fig.3). The decreasing order of the production can 

established Bsl-1.2 .> Bsl1.4 > Bsl-3 > Bsl-1 low 

compared to that of aqueous extract 29 µg/ml. Methanol 

extract Bsl-2 extract produced high amount compared to 

aqueous extract Bsl-1 extract (Fig.1 and 3). 

 

 
Figure 3. Production of insulin by soluble fraction Bsl-1.1 to Bsl-1.4 I normoglycemic rats. 

 

The same results was also obtained with polysaccharides 

as shown in Figure 4. These metabolites produced insulin 

in amounts from 24 to 32 µg/ml at oral dose of 400 

mg/kg bw with the crude polysaccharide CP-Bsl as the 

most producer 32 µg/ml, followed by PPBsl1.4 29 µg/ml 

PPFBsl-2 26 µg/ml, PPF-Bs-31 25 µg/ml and PPFBsl1 

24 µg/ml. 

 

 
Figure 4. Production of insulin by polysaccharides CP-Bsl, PPF-Bsl-1, PPF-Bsl-2, PPF-Bsl-3 andPPF-bsl-4 in 

normoglycemic rats. 

 

3.1. Effects of Glibenclamide, aqueous Bsl-1 and its 

soluble fractions Bsl-1.1 to -1.4, 80%methanol Bsl-2 

extracts and polysaccharides CP, PPF-Bsl-1 to -4 on 

glycemia levels of treated normoglycemic Wistar rats 

after 180 min of observation 

Results presented in Table 3 indicated that the oral 

administration of Glibenclamide at dose of 2.5 mg/kg bw 

cause marked diminishing of treated diabetic animals 

after 30 min and continue to decrease progressively to 

reach low value of 96.8±0.2 mg/dl after 180 min of 
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observation and significant difference was observed (p < 0.05).

Table 3: Effects of Glibenclamide, aqueous Bsl-1 extract and 80% methanol Bsl-2 extract of B. sumatrana leaves 

on the glycemia levels of treated diabetic Wistar rats after 180 minutes of observation. 

Groups 
Treatment 

(mg/kg bw) 
0 30 min 60 min 120 min 180 min 

NC I 5 ml DW 85.3±0.3 85.6±0.2 87.2±0.3 87.9±0.2 86.8±0.3 

DR+ STPZ II : 50 198.10.2 215.60.2 225.60.3 232..30.2 237.7±0.3 

DR+Glb III 2.5 182.20.1 153.20.3 141.70.3 110.80.1 96.8±0.2 

DR + Bsl-1       

IVa DR + 200 196.20.3 184.20.2 1750.3 165.80.1 140.2±0.1 

IVb DR + 400 195.30.2 182.50.1 164.50.1 150.20.2 127.20.3 

DR + Bsl-2       

Va DR + 200 196.5±0.1 172.2±0.1 151.6±0.2 136.2±0.3 127..5±0.2 

Vb DR + 400 196.8±0.2 168.3±0.2 142.8±0.2 130.7±0.1 120.0±0.3 

DR: diabetic rats, DW; distilled water, See Table 1 

 

Also, the oral administration od aqueous extract Bsl-1 

and 80% methanol extract Bsl-2 also provoked 

significant decrease of treated diabetic Wistar rats 

glycemia levels from 30 to 180 min in dose-dependent 

manner (Table 2). At the highest oral dose of 400 mg/kg 

bw, they brought back the glycemia of treated diabetic 

rats to values of 182.50.1 and 168.3±0.2 mg/dl 

compared to untreated diabetic rats showing a glycemia 

value of 215.60.2mg/dl after 30 min. This effect of both 

extracts continued progressively to decrease to show the 

glycemia values of 127.2±0.3 and 120.0±0.3 mg/dl 

compared to untreated diabetic rats presenting a 

glycemia level of 237.7±0.3 mg/dl after 180 min of 

observation and marked difference was also observed (p 

< 0.05). 

 

Soluble fractions Bsl-1.1 to -1.4 from the partition of the 

aqueous extract Bsl-1 acted in the same manner when 

used in the treatment of diabetic rats. At all oral doses 

administered, they caused also significant reduction of 

treated diabetic rats glycemia in dose-dependent manner 

(Table 4). Administered at the highest oral dose of 400 

mg/kg bw, they took back the glycemia levels of treated 

diabetic rats to values from153.6±0.3 to 165.3±0.3 mg/dl 

in 30 min compared to untreated diabetic rats with a 

glycemia of 215.60.mg/dl. This effect os solube 

fractions continued gradually to decrease to reach values 

from 134.8±0.1 to 140.1±0.3 mg/dl in 180 min of 

observation compared to untreated diabetic rat group 

presenting high glycemia value of 237.7±0.3 mg/dl after 

180 min. Significant difference was deduced (p < 0.05).  

 

On the other hand, the same effect was also obtained 

with the oral administration of polysaccharides at dose of 

200 and 400 mg/kg bw showing a reduction of treated 

diabetic rats glycemia in dose-dependent manner (Table 

4). At the highest oral dose of 400 mg/kg bw, 

administered polysaccharides including crude 

polysaccharide and pure polysaccharide fractions, 

induced marked reduction of treated diabetic rats 

glycemia levels to values ranging from 152.3±0.3 to 

162.3±0.3 mg/dl in 30 min, and reaching at last, 

glycemia values ranging between 130.3±0.1 to 140.3±0.1 

mg/dl after 180 min of observation compared to 

untreated diabetic rats with a glycemia of 237.7±0.3 

mg/dl.  

 

Table 4: Effects of soluble fractions Bsl-1.1 to-1.4 and polysaccharides on the glycemia of treated diabetic Wistar 

rats after 180 min of observation. 

Groups 
Treatment 

(mg/kg pc) 
0 30 min 60 min 120 min 180 min 

NC I 5 ml DW 85.3±0.3 85.6±0.2 87.2±0.3 87.9±0.2 86.8±0.3 

DR II  198.10.2 2015.60.2 225.60.3 232..30.2 237.7±0.3 

Glb III 2.5 182.20.1 153.20.3 141.70.3 110.80.1 96.8±0.2 

Mm-1.1       

VIIa DR + 200 197.3±0.3 168.95±0.2 152.3±0.2 150.6±0.3 148.6±0.1 

VIIb DR +400 196.3±0.2 165.3±0.3 152.6±0.2 150.3±0.1 140.1±0.3 

Mm-1.2       

VIIIa DR +200 199.5±0.4 167.2±0.1 157.3±0.3 153.6±0.2 145.3±0.3 

VIIIb DR + 400 191.3±0.2 153.6±0.3 150.6±0.2 147.2±0.3 134.8±0.1 

Mm-1.3       

XIa DR + 200 195.6±0.3 188.5±0.4 1766±0.1 167.6±0.2 160.3±0.3 

XIb DR + 400 194.6±0.2 177.3±0.3 162.3±0.3 15.3±0.2 142.8±0.3 

Mm-1.4 9      
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Xa DR + 200 198.6±0.2 166.6±0.1 176.3±0.3 169.6±0.2 147.50.2 

Xb DR + 400 197.3±0.1 162.3±0.4 166.3±0.4 158.3±0.2 136.60.4 

CP-Bsl       

XIa DR + 200 197.3±0.3 160.95±0.2 157.3±0.2 140.6±0.3 133.6±0.1 

XIb DR + 400 196.3±0.2 152.3±0.1 147.6±0.1 139.3±0.3 130.3±0.1 

PPF-Ms-1       

XIIa DR + 200 197.3±0.3 164±0.2 160.3±0.2 148.6±0.3 143.2±0.3 

XIIb DR + 400 196.3±0.2 157.3±0.3 150.6±0.3 140.3±0.1 138.3±0.1 

PPF-Ms-2       

XIIIa DR + 200 197.3±0.3 160.8±0.2 160.3±0.2 155.6±0.3 145.6±0.1 

XIIIb DR + 400 196.3±0.2 156.3±0.3 152.6±0.3 140.3±0.3 135.3±0.1 

PPF-Ms-3       

XIVa DR + 200 197.3±0.3 164.5±0.2 160.3±0.2 150.6±0.3 143.6±0.1 

XIVb DR + 400 196.3±0.2 162.3±0.0 153.1±0.3 144.3±0.3 140.3±0.2 

PPF-Ms-4       

XVa DR + 200 197.3±0.3 164.7±0.2 158.3±0.2 147.6±0.3 145.6±0.1 

XVb DR + 400 197.±0.2 160.3±0.3 155.2±0.3 140.3±0.3 136.7±0.1 

See Tables 1 and 2, DW : distilled water, DR: diabetic rats, Glb : Glibenclamide 

 

Figure 5 showed the production of the hormone insulin 

in treated diabetic Wistar rats after 180 min. Results 

indicated that negative control (untreated diabetic rats 

group) only supplied very low amount of this hormone at 

11 µg/ml. Glibenclamide as reference product gave 38 

µg/ml at oral dose of 2.5 mg/kg bw as the most producer 

while aqueous and methanol extracts Bsl-1 and Bsl-2 

produced 31 and 34 µg/ml at the highest oral dose of 400 

mg/kg bw with Bsl-2 extract as the better producer 

compared to Bsl-1 extract (Fig.5). 

 

 
Figure 5. Production of insulin by Glibenclamide, aqueous and methanol extract Bsl-1 and Bsl-2 in treated 

diabetic rats after 180 min. 

 

Figure 6 reported tha amount of insulin supplied by the 

administration of soluble fractions at oral doses of 200 

and 400 mg/kg bw. Their effect was dose-dependent 

(Fig.5). They supplied different amount of this hormone 

accoording the nature of the administered fraction. At the 

highest oral dose of 400 mg/kg bw, chloroform soluble 

fraction Bsl-1.1 rich in steroids sn terepenoids caused a 

productoion of 21 µg/ml, ethylacetate Bsl-1.2 rich in 

flavooids 25 µg/ml, n-butanol Bsl-1.3 in saponins 20 

µg/ml and residual aqueous phase Bsl-1.4 rich in other 

phenolic compounds tha flavonoids 23 µg/ml, with 

ethylacetate Bsl-1.2 as the better producer compared to 

other (Fig 6). 
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Figure 6. Production of insulin by soluble fractions Bsl-1.1 to-1.4 in treated diabetic rats after 180 min. 

 

Figure 7 shown the amount of the hormone insulin 

produced in treated diabetic rats after 180 min in dose-

dependent manner. At the highest oral dose of 400 g/kg 

bw, crude polysaccharide supplied 34 µg/ml, PPF-Bsl-1 

27 µg/ml, PPF-Bsl-2 29 µg/ml, PPF-Bsl-3 27.  

 

 
Figure 7. Production of insulin by polysaccharides from Brucea sumatrana leaves after 180 min of observation. 

 

µg/ml and PPF-4 31 µg/ml with crude polysaccshride as 

the most producer and PPF-Bsl-4 as the better producer 

pure polysaccharide compared to other. This difference 

production may be due to the difference in the number 

and nature of monosaccharides that constituted their 

structure although they were well known to be 

macromolecules from their monosaccharide building 

blocks. 

 

After this first time of treating of diabetic Wistar rats 

after 180 min of observation, it was observed that the 

oral administration of Glibeclamide, extracts, fractions 

and polysaccharides from B. sumatrana caused in 

irreversible manner the reduction of treated diabetic rats 

glycemia compared to untreated diabetic animals. But 

the obtained results showed the levels of glycemia of 

treated diabetic rats remained again high and these 

diabetic rats needed a special treatment aiming to reduce 

as soon as possible their glycemia near or under 100 

mg/dl. The instituted new treatment consisted in the 

administration the same oral doses twice per day and to 

measure the glycemia at the end of each week. 

 

3.3. Effects of Glibenclamide, aqueous and 80% 

methanol extracts Bsl-1 and Bsl-2 on glycemia of 

treated diabetic rats during 21 days 

With this special treatment applicated on diabetic rats 

already treated before for 180 min, the oral 

administration of Glibenclamide, aqueous and 80% 

methanol extracts Bsl-1 and Bsl-2 carried away 
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significant reduction of treated diabetic rats to values of 

93.5±0.2, 135.3±0.2 and 116.6±0.3 mg/dl respectively 

after administration oral doses of 2.5 and 400 mg/kg bw 

respectively on Day-7. Their effect continued to decrease 

until showing treated diabetic rats glycemia values of 

87.3±0.0, 118.3±0.0 and 98.3±0.3 mg/dl compared to 

untreated diabetic rats with glycemia value of high 

238.6±0.3 mg/dl on Day-21 and at last on Day-28, with 

the glycemia values of 84.8±0.2, 88.3±0.3 and 86.3±0.3 

mg/dl respectively compared the untreated diabetic rats 

with glycemia level o 257.3±0.3 on Day-28. All gycemia 

levels recorded mainly on Day-28 were under 100 mg/dl 

with consistent objective attained. 

 

Tableau 4: Diabetic rats glycemia levels produced by the administration of Glibenclamide, aqueous Bsl-1, 80% 

methanol Bsl-2, after 21 days de treatment. 

Groups 
Treatment 

(mg/kg pc) 
Day-0 Day-7 Day-14 Day-21 Day-28 

NC I 5 ml DW 86.8±0.3 85.6±0.5 87.2±0.4 87.9±0.8 86.8±0.8 

DR II STZ 237.7±0.3 240.8±0.4 246.5±0.1 250.6±0.3 253.2±0.3 

Glb III 2.5 96.8±0.2 93.5±0.2 90.2±0.2 87.3±0.0 84.8±0.2 

Bsl-1       

IVa DR + 200 140.2±0.1 140.2±0.3 135.3±0.3 121.5±0.4 90.5±0.3 

IVb DR + 400 127.20.3 135.3±0.2 130.2±0.1 118.3±0.0 88.3±0.3 

Bsl-2       

Va DR + 200 127..5±0.2 121±0.2 114.2±0.3 101.6±0.2 93.5±0.3 

Vb DR + 400 120.0±0.3 116.6±0.3 103.3±0.1 98.3±0.3 86.3±0.3 

 

See Table 1 

Figure 8 presented the quantity of insulin hormone 

produced by the oral administration of Glibenclamide, 

aqueous and methanol extracts Bsl-1 and Bsl-2 

respectively in treated diabetic rats after 21 days of 

treatment. Results revealed that these samples produced 

the amount of this hormone by Glibenclamide of 40 

µ/ml, of 32 µg/ml by aqueous extract Bsl-1 and of 36 

µg/ml by methanol extract Bsl-2 after 21 days of the 

treatment. Glibenclamide was the better producer 

compared to Bsl-1 and Bsl-2 extract while this last 

extract showed high production than the first one (Fig.8). 

 

 

 
Figure 8. Production of insulin by Glibenclamide, aqueous and methanol extracts Bsl-1 and Bsl-2 respectively. 

 

Next, the application of this special treatment of treated 

diabetic rats with soluble fractions and polysaccharides 

gave the same results as aqueous Bsl-1 and 80% 

methanol Bsl-2 extracts. Indeed, the administration of 

soluble fractions and polysaccharides at oral dose of 200 

and 400 mg/kg bw caused significant diminishing of 

glycemia levels of treated diabetic rats in dose-dependent 

manner (Table 5). For soluble fractions, their reductor 

action was characterized by the reduction of these 

glycemia to values ranging from 131.3±0.2 to 

140.02±0.2 on Day-7 compared to untreated diabetic 

group presenting glycemia level of 210.8±0.4 mg/dl. 

They continued to decrease progressively following days 

to values from 110.6±0.2 to 127.3±0.3 on Day-21 

compared to untreated diabetic rats with glycemia value 

of high 238.2±0.3 mg/dl and to values between 92.5±04 

and 98.5±0.3 compared to untreated diabetic rats with 

very high glycemia of 253.2±0.3 mg/dl on Day-30. 

Significant difference was observed.  

 

The effects of polysaccharides were similar since they 

also produced marked decrease of treated diabetic 

glycemia levels to values from 107.6±0.3 to 132.6±0.5 
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on Day-7, and continue to known significant decrease in the following days to values of 94.6±0.1 to. 

 

Tableau 5: Diabetic rats glycemia levels change by the administration of Glibenclamide, soluble fractions and 

polysaccharides after 21 days de treatment. 

Groups 
Treatment 

(mg/kg pc) 
Day-0 Day-7 Day-14 Day-21 Day-28 

NC I 5 ml DW 86.8±0.3 85.6±0.5 87.2±0.4 87.9±0.8 86.8±0.8 

DR II STZ 237.7±0.3 240.8±0.4 246.5±0.1 250.6±0.3 253.2±0.3 

Glb III 2.5 96.8±0.2 93.5±0.2 90.2±0.2 87.3±0.0 84.8±0.2 

Mm-1.1       

VIa DR +200 147.3±0.1 142.3±0.3 136.2±0.3 127.3±0.3 97.3±0.3 

VIIb DR + 400 145.3±0.3 140.2±0.2 132.5±0.2 124.6±0.0 94.5±0.4 

Mm-1.2       

VIIa D R+ 200 140.6±0.1 134±0.2 129.3±0.2 115.6±0.4 94..2±0.1 

VIIb DR + 400 138.3±0.1 132.3±0.2 125.2±0.0 110.6±0.2 92.5±0.4 

Mm-1.3       

VIIIa DR + 200 163.3±0.3 158.3±0.1 148.3±0.3 138.5±0.2 103.2±0.1 

VIIIb DR + 400 159.8±0.3 152.3±0.1 145.3±0.1 122.5±0.4 98.5±0.3 

Mm-1.4       

IXa DR + 200 154.50.2 138.3±0.2 139.2±0.0 131.3±0.4 110.5±0.1 

IXb RD + 400 158.60.4 135.3±0.3 133.3±0.3 128.6±0.1 97.5±0.4 

CP-Bsl       

Xa DR +200 134.6±0.1 110.3±0.2 95.2±0.1 112.6±0.3 92.3±0.3 

Xb DR + 400 131.3±0.1 107.6±0.3 102.4±0.3 98.6±0.1 90.6±0.1 

PPF-Bsl-1       

XIa DR+ 20 144.6±0.1 134.1±0.2 118.5±0.3 109.6±0.3 101.3±0.2 

XIb DR + 400 140.3±0.1 128.6±0.5 114.2±0.1 102.5±0.1 96.3±0.0 

PPF-Bsl-2       

XIIa DR + 200 140.6±0.1 129.6±0.0 114.7±0.3 106.3±0.1 95.6±0.2 

XIIb DR + 400 134.3±0.1 125.3±0.2 106.2±0.0 99.6±0.2 94.6±0.2 

PPF-Bsl-3       

XIIIa DR + 200 146.6±0.1 132.9±0.1 125.3±0.0 113.5±0.2 104.6±0.2 

XIIIb DR + 400 144.3±0.1 132.6±0.2 120.5±0.3 108.7±0.0 97.3±0.2 

PPF-Bsl-4       

XIVa DR + 200 143.6±0.1 132.5±0.2 122.6±0.2 102.5±0.2 98.5±0.2 

XIVb DR + 400 136.3±0.1 128.6±0.3 118.5±0.1 98.2±0.3 94.0±0.0 

 

See Table 2 

108.7±0.0 on Day-21 and to values ranging from 

90.6±0.1 to 97.3±0.2 on Day-30 and were found to be 

under the value of 100 mg/ml on mainly Day-28. 

 

With results obtained in this special treatment, it can be 

assumed that Glibenclamide, both aqueous Bsl-1and its 

soluble fractions Bsl-1.1 to- 1.4 as well as 80% methanol 

extract Bsl-2 reduced very significantly the treated 

diabetic glycemia and thus, possessed interesting 

antidiabetic properties.  

 

Figure 9 reported the quantity of insulin produced by 

soluble fractions in treated diabetic rats after 21 days of 

treatment. Results indicated that these soluble fractions 

were capable to provoke the production of this hormone 

in different quantities from 22 to 26 µg/ml attributed to 

24 µg/ml for chloroform Bsl-1.1, to 28 µg/ml for 

ethylacetate Bsl-1.2, to 22 µg/ml for n-butanol Bsl-1.3 

and to 26 µg/ml for residual aqueous phase Bsl-1.4 

soluble fractions respectively compared ton untreated 

diabetic rats producing only low quantity of 11 µg/ml of 

this hormone and significant difference was observed (< 

0.05). 
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Figure 9. Production of insulin by soluble fractions Bsl-1.1 to-1.4 from the partition of aqueous extract Bsl-1. 

Figure 10 showed the quantity of insulin produced by the 

oral administration of polysaccharides in treated diabetic 

rats after 21 days of treatments. Results revealed that 

crude polysaccharide CP-Bsl supplied 35 µg/ml of this 

hormone, PPF-Bsl-1 30 µg/ml, PPF-Bsl-2 32 µg/ml, 

PPF-Bsl-3 29 µg/ml and PPF-Bsl-4 33 µg/ml compared 

to untreated diabetic rats producing only 11 µg/ml. 

CP.Bsl was the better producer while PPF-4 was the 

better pure polysaccharide compared to other (Fig. 10). 

Significant difference can be observed (p < 0.05). 

 

 
Figure 10. Production of insulin hormone by the oral administration of polysaccharides. 

 

This hormone insulin was also previously quantitavively 

estimated in other medicinal plants such as Allium 

sativum (Eidi et al., 2006), Pseuderanthemum 

palatiferum (Padee eta la. 2010) and in Myrcia bella leaf 

(Vareda et al., 2014) and other. 

 

In comparison of the production of hormone insulin, it 

was observed that Glibenclamide used as reference 

product produced high amount as better producer 

compared to B. sumatrana samples, which in turn 

showed high amount compared to untreated diabetic 

diabetic rats. This finding can be explained by the fact 

that in untreated diabetic rats, the organization and the 

amount of pancreatic β cells was not good and was in 

very low amount because of their permanent destruction 

by the administrated STPZ. On the other hand, 

Glibenclamide and different samples from B. sumatrana 

leaves strongly inhibited the toxic effect of STPZ leading 

to the regeneration of pancreatic beta cells in high 

amount, which in turn, stimulated the secretion and 

release of insulin, with consequence the decrease BGL 

and glycemia of treated normoglycemic and diabetic 

animals. (Fig 1 and 2) (Eleazu et al., 203, Cimanga et al., 

2019). 

 

In addition, Glibenclamide exerted high hypoglycemic 

and antiabetic activities compared to all samples from B. 

sumtrana although in sames cases, these activities were 

sometimes comparables mainly with 80% methanol 

extract. Samples of B. sumatrana were found to have 

Glibenclamide like-effects since they acted according the 

same mechanisms of action as hypoglycemic and 

antidiabetic agents. 

 

In general, our reported results were in qaulitatively in 

good agreement with other previously described results 

from various studies on hypoglycemic and antidiabetic 

activity of various medicinal plants (Liu et al., 2013; Hu 

et al., 2016; Wang et al., 2017, 2018; Estiasb et al., 2018; 

Zhang et al., 2018; Anbonuva and Shsutnsya, 2020; 

Seedevi et al., 2020). 

 

3.4. Effects of Glibenclamide and aqueous extract Bsl-

1 on glucose level of hyperglycemic normoglycemic 

Wistar rats 

In OGTT test, results reveleaded that the oral 

administration of glucose at 4 g/kg bw to normolycemic 

treated rats reached significant increase of their BGL 
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from 30 min to value of 142.0±0.1 and continued to 

inscrease significantly to attain the value of 

161.2±0.1mg/dl after 180 min and were declared as 

hyperglycemic compared to negative control presenting 

glucose levels between 86.0±0.3 mg/dl to 87.00±0.0 

mg/dl at the same times of observation and significant 

difference was observed (p < 0.05).  

 

Table 6: Reduction by Glibenclamide and aqueous extract Bsl-1 of treated hyperglycemic rats BGL after 180 

min. 
Times (min) Group I NC Group II HR Group II HR- Glb Group IV HR-Bsl-1 

0 85.6±0.2 136.±0.2 133±0.00 134.3±0.2 

30 86.0±0.3 142.0±0.1 120.6±0.2 124.3±00 

60 86.2±0.0 150.8±0.3 115.1±0.4 117.2±0.2 

120 86.6±0.4 161.2±0.1 99.2±0.4 100.00±0.0 

180 87.0±0.0 166.0±0.0 83.7±0.1 87.6±0.3 

NC normoglycemic negative control, HR; hyperglycemic rats, Glb: glibenclamide, Bsl1; aqueous extract from B. 

sumatrana leaves. 

Next, the oral admininitration of Glibenclamide (Glb) at 

2.5 mg/kb bw and aqueous extract Bsl-1 at the highest 

oral dose of400 mg/kg bw caused significant reduction 

of glucose levels of treated hyperglycemic 

normoglycemic rats after 30 min to 120.6±0.2 mg/dl and 

124.3±0.0 mg/dl respectively which continued to 

decrease very markedly to values of 83.7±0.1 and 

87.6±0.3 mg/dl after 180 min with significant difference 

observed (p < 0.05). This observed effect clearly 

demonstrated that Glibenclamide and aqueous extract 

Bsl-1 from B. sumtrarna leaves possessed 

antihyperglycemic properties. Our results well 

collaborated with other reported on the 

antihyperglycemic activity of polysaccharides isolated 

from other medicinal plants (Sun et al., 2014; Fan et al., 

2015; Guo et al., 2017). 
 

The hypoglycemic and antidiabetic activity of Brucea 

javanica, an Asiatic species were also previously 

reported. It concerned firstly the antidiabetic activity of 

the seed extracts (Ablat et al., 2014, 2017; Simamora et 

al., 2019). Secondly, the hypoglycemic and antidiabetic 

of leaf extracts and infusion from Brucea leaves (Handir 

et al., 2017) was also reported. Results reported in this 

last studie were only qualitatively in good accord with 

our because these biological activities were reported 

against alloxan induced-diabetic rats vesrus against 

streptozocin-induced-induced diabetic rats. The active 

principles of this medicinal were known to be 

quassinoids and other polyphenolic compounds from the 

seeds such vanillic acid, para-hydroxybenzoic acid, 

luteolin, protocatechuic acid and galic aid (NoorShhida 

et al., 2009; Abdat et al., 2014, 2017). Mainly 

quassinoids were detected in Brucea sumatrana leaves 

(Tshodi et al., 2012). 

 

At last, several mechanism of action of medicinal plant 

extracts were previously proposed in various studies. 

They included acting on glycolysis, Kreb cycle, 

glucosynthetis and their degradation, cholesterol 

synthesis, metabolism and adsorption of corbohydrates, 

synthesis and release of insulin, aldose and reductase 

pathway and free radical scavenging action in human 

body, insulin mimetic effect (Pranav and Mukesh, 2008), 

regeneration of pancreatic beta cells which stimilated the 

secrection and release of insulin, that in turn reduced 

glucose and glycemia levels of treated normoglycemic 

and diabetic animals (Patel et al. 2012; Prashant et al., 

2013; Cimanga et al., 2019), improving inhibition of 

neoglucogenesis and glycolysis (Andrade Ceto, 2012), 

muscule in an adiput tissue glucose uptake, but must by 

reducing hepatic glucose protection trough both insulin-

dependent and insulin-independent resistances, 

stimulation of hepatic glycogenesis and the suppression 

of glucose-6-phosphatase (G6Pase), the key enzyme of 

hepatic gluconeogenesis, stimulation of hepatic glycogen 

synthase (GS), the enzyme that stores excess glucose as 

glycogen, positively correlated with increased 

phosphorylation of glycogen synthase kinase-3 (GSK-3), 

inhibition of glycogen synthesis in liver and muscle 

(Andrade Ceto, 2012; Hoda et al., 2014), decrease and 

maintenance of blood glucose level (BGL) by 

stimulating insulin secretion and release from pancreatic 

beta cells or increasing glucose uptake in the peripheral 

(Gurhickel et al., 2016), inhibition of alpha amylase and 

alpha glucosidase and other sugars, antioxidant 

properties, insulin like-effects or mimetics, inverse of the 

size of Langerhans istlets caused changes in STPZ 

diabetic animals pancreatic beta cells leading to improve 

Langerhans istlets release insulin remaining or replicated 

beta cells, the use sensitivity and the peripheral tissue 

usage of glucose, having insulin mimetic properties, 

promoting glucose transporter (GLT-2) expressing and 

transformation, blocking pancreatic beta cell channels, 

stimulating apetic adenosine monophosphate cAMP, also 

providing some essential elements Ca, Zn, Mg, Mn and 

Cu for beta cells use also some mechanisms that are 

possibly participated in all dysfunction found in diabete 

mellitus (Algahtana et al., 2020), activation of releasing 

insulin from ß-cells, reduction of glucose absorption, 

stimulation of glycogenesis, and/or enhancement of 

glucose use, in addition to lowering BGL, secondary 

metabolites obtained from MPs have the capacity to 

restore the impaired ß-cells and terminate oxidative 

stress on ß-cells, inhibiting cellular apoptosis, reducing 

renal glucose reabsorption, enhancing the metabolic rate 

of oxygen consumption, and promoting glucose 

transporter GLUT-2 expression and translocation of 

GLUT-4 are also important mechanisms illustrated with 

certain secondary metabolites that are responsible for 

antidiabetic effects, blocking pancreatic β-cell 

K
+
 channel, stimulating cyclic adenosine monophosphate 
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(cAMP), blocking the actions of α-amylase and α-

glycosidase enzymes, which are essential for 

carbohydrate digestion, used as an optional treatment 

approach for type 2 diabetes. (Berlan, 2021. Yikna et al,, 

2021). With regards to experimental data, it can be 

assumed that extracts, fractions and polysaccharides 

from B. sumastrana leaves acted as hypogycemic and 

antidiabetic agents by more than one of these 

mechaninsm actions as also Glibenclamide because these 

samples had Glibenclamide like-effects as all ready 

mentioned above, etc. 

 

4. CONCLUSION 

This study reported for the first time the hypoglycemic, 

antidiabetic and antihyperglycemic activities of aqueous 

extract and its soluble fractions as well as for 80% 

methanol extract and polysaccharides from Brucea 

sumtrana leaves collected in Democratic Republic of 

Congo, an African countries. Both extracts, fractions and 

polysaccharides from this medicinal plant were found to 

be able to reduce considerably glucose and glycemia 

levels of treated normoglycemic and diabetic rats. These 

results can support and justify the traditional used of 

aqueous extract from B. sumatrana leaves for the treating 

of diabetes mellitus type 2 and the use of the plant part 

for the preparation of ameliorated galenic forms such 

tablets and sirops for simple and easy use by the 

population in cheaper price. 

REFERENCES 
1. Abdat A, Mohamad J, Awang K, Slipi JA, Atiya A, 

Evaluatiom of antidiabetic and antioxidant 

properties of Brcuea javanica seeds. The Scient 

World J, 2014: 1-8. 

Htpp:dx.doi.org/10.1155/2014/786130. 

2. Abdat A, Mohammad FH, Jamialudin M, 

Mohammad HHH et al., Antidiabetic effects of 

Brucea javanica seeds in type 2 diabetic rats. BMC 

Complement Altern Med, 2017; 17: 94. Doi: 

10.1186/s12906-017-1610-x. 

3. Alberti KG, Zimmet PZ. Definition, diagnosis and 

classification of diabetes mellitus and its 

complications. Part 1: diagnosis and classification of 

diabetes mellitus. Provisional report of a WHO 

consultation. Diabetic Med., 1998; 15(7): 539–553. 

doi:10.1002/(ISSN)1096-9136 

4. Alema NM , Periasamy G, Sibhat GG, Tekulu 

GH , Hiben M. Antidiabetic Activity of Extracts 

of Terminalia brownii Fresen. Stem Bark in Mice. 

Journals Journal of Experimental Pharmacology, 

2019; 12: 61-71. 

DOI: https://doi.org/10.2147/JEP.S240266  

5. Alema NM, Periasamy G, Sibhat GG, Tekulu 

GH, Hiben MG. Antidiabetic activity of extracts 

of Terminalia brownii Fresen. stem bark in mice. J 

Exp Pharmacol, 2020; 12(1).  

6. Algahtana AS, Hidayathulla S, Rehman T, 

ElGarseal AA et al., Alpha amylase and alpha 

glucosidase enzyme inhibition and antioxidant 

potential of 3-Oxulupenal and katononic acid 

isolated from Nuxia oppositifolia. Biomolecule, 

2020; 10(1): 61. Doi:103390/bion10010061. 

7. Anderson MM, O”neill MJ, Phillipson JD, Warhust 

DC. 1991. In vitro cytotoxic of a seris of quassinoids 

from Brucea javanica against KB cells. Planta 

Medica, 151: 62.64. 

8. Andrade Cetto. Effects of medicinal plant extracts 

on gluconeogenesis. Bot Targets Ther, 2012; (2):    

1-6. 

9. Antonceva E, Shamtsyan M. Antidiabetical and 

hypoglycemic action of mushroom polysaccharides. 

E3S Web of Conferences 215, 05001 (2020) BFT-

2020 https://doi.org/10.1051/e3sconf/20202150500. 

10. Bakirel T, Bakirel G, Keles OU, Ulgen SG, Yaroibi 

H. In vivo assessment of antidiabetic and antioxidant 

activities of rosemary (Rosmarinus officinalis) in 

alloxan-diabetic rabbits.  

11. Bastaki A. Diabetes mellitus and its treatment. Int J 

Diabetes Metab., 2005; 13(3): 111–134. 

doi:10.1159/000497580 

12. Baw BS, Matssura H, Elkhateeb A, Nabeta K, 

Subeki, Nonaka N, Oku Y, Katakura K, 

Antitrypasomal activities of quassinoids compounds 

from the fruits of a medicinal plant, Brucea 

javanica. Veterinary Parasitology, 2008; 158(2): 

288-294. 

13. Chang AM, Smith MJ, Bloem CJ, Galecki AT, 

Halter JB. Effect of lowering postprandial 

hyperglycemia on insulin secretion in older people 

with impaired glucose tolerance. AJP Endocrinol 

Metab., 2004; 287: E906–11. doi: 

10.1152/ajpendo.00156.2004 

14. Cimanga KR, Tshodi EM, Nsaka LS, Kikweta MC. 

Mbenza AP, Kambu KO, Cos P, Maes L, Apers S, 

Vlietinck AJ, Pieters L. Antiprotozoal and cytotoxic 

activities and the acute toxicity of extracts from 

Brucea sumatrana Roxb.(Simaroubaceae) leaves 

collected in Mai-Ndombe in Democratic Republic of 

Congo. Pharmacogn Phytother, 2015; 7(4): 35-44. 

15. Cimanga KR., Tshodi EM, Nsaka LS. 1, Lami NJ. 1, 

Vlietinck AJ, Pieters L. In vitro antioxidant activity 

of extracts, fractions and polysaccharides, and in 

vivo sub-chronic and subacute toxicity of 

lyophilized aqueous extract from Brucea sumatrana 

Roxb. (Simaroubaceae) leaves. World J Pharm 

Pharm Scie, 2020, 9; (8): 159-189. 

16. Corea G, Fattorusso E, Lanzotti, Capasso R, Izzo 

AA. 2005. Antispasmodic saponins from bulbs of 

red onion, Allium cepa L. var. Tropea. Journal of 

Agriculture and food Chemistry, 53: 935-940. 

17. Demmers A
 
,  Korthout H,  van Etten-Jamaludin

 
F 

S,  Kortekaas F
 
, J M Maaskant. Effects of medicinal 

food plants on impaired glucose tolerance: A 

systematic review of randomized controlled trials. 

Diabetes Res Clin Pract, 2017 Sep; 131: 91-106. doi: 

10.1016/j.diabres.2017.05.024. 

18. Deshmukh CD, Jain A. Diabetes mellitus: a 

review. Int J Pure Appl Biosci., 2015; 3: 224–230. 

doi: 10.1039/c3fo60326a. 

https://www.dovepress.com/author_profile.php?id=1184719
https://www.dovepress.com/author_profile.php?id=1200282
https://www.dovepress.com/author_profile.php?id=1084481
https://www.dovepress.com/author_profile.php?id=1200283
https://www.dovepress.com/author_profile.php?id=1200283
https://www.dovepress.com/author_profile.php?id=1200247
https://www.dovepress.com/browse_journals.php
https://www.dovepress.com/journal-of-experimental-pharmacology-journal
https://www.dovepress.com/journal-of-experimental-pharmacology-archive66-v1474
https://doi.org/10.2147/JEP.S240266
https://orcid.org/0000-0003-3439-4688
https://orcid.org/0000-0002-2301-1453
https://orcid.org/0000-0002-2301-1453
https://orcid.org/0000-0002-6525-4103
https://www.dovepress.com/journal-of-experimental-pharmacology-journal
https://www.dovepress.com/journal-of-experimental-pharmacology-journal
https://www.researchgate.net/profile/Adolfo_Andrade_Cetto
https://www.researchgate.net/journal/Botanics-Targets-and-Therapy-1179-9897
https://www.dovepress.com/antidiabetic-activity-of-extracts-of-terminalia-brownii-fresen-stem-ba-peer-reviewed-fulltext-article-JEP#ref-CIT0007
https://pubmed.ncbi.nlm.nih.gov/?term=Demmers+A&cauthor_id=28750220
https://pubmed.ncbi.nlm.nih.gov/?term=Korthout+H&cauthor_id=28750220
https://pubmed.ncbi.nlm.nih.gov/?term=van+Etten-Jamaludin+FS&cauthor_id=28750220
https://pubmed.ncbi.nlm.nih.gov/?term=Kortekaas+F&cauthor_id=28750220
https://pubmed.ncbi.nlm.nih.gov/?term=Maaskant+JM&cauthor_id=28750220


Cimanga et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │       Vol 9, Issue 2, 2022.        │         ISO 9001:2015 Certified Journal            │ 

 

37 

19. Eidi A, Eidi M, Esmaeili E. Antidiabetic effect of 

garlic (Allium sativum L.) in normal and 

streptozocin-induced diabetic rats. Phytomedicine, 

2006; 13(9-10): 624-629. 

20. Eleazu CO, Eleazu RC, Chukwuma S, Essien UN. 

Review of mechanims of cell death resulting from 

streptozocin challenge in experimental animals, its 

pratical use and potential risk to humans. J Diabetes 

Metab Disord, 2013; 12(1): 60-6527. 

21. Estiasih Teti, Donny Umaro, Harijon. Hypoglycemic 

effect of crude water soluble polysaccharide 

extracted from tubers of purple and yellow water 

yam (Dioscorea alata L.) on alloxan-induced 

hyperglycemia Wistar rats Progress in Nutrition, 

2018; 20, Supplement 1: 59-67. 

22. Fan Y, He Q,
 

Luo A, Wang M,  Luo A. 

Characterization and Antihyperglycemic activity of 

a polysaccharide from Dioscorea opposita Thunb 

roots. Int J Mol Sci., 2015 Mar; 16(3): 6391–6401. 

23. Gouda W, Hafiz NA, Mageed L, Alazzouni 

AS, Khalil WKB, Afify M, Abdelmaksoud MDE. 

Effects of nano-curcumin on gene expression of 

insulin and insulin receptor. Bull Natl Res Cent, 

2019; 43: 128. https://doi.org/10.1186/s42269-019-

0164-0. 

24. Guariguata L, Whiting DR, Hambleton I, Beagley J, 

Linnenkamp U, Shaw, JE. Global estimates of 

diabetes prevalence for 2013 and projections for 

2035. Diabetes Res Clin Pract., 2014; 103: 137-49. 

doi: 10.1016/j.diabres.2013.11.002 

25. Guo Y, Li S, Li J,  Ren
 
Z, Chen F, Xiaowen Wang 

X. Anti-hyperglycemic activity of polysaccharides 

from calyx of Physalis alkekengi var. franchetii 

Makino on alloxan-induced mice. Int J Biol 

Macromol, 2017; 99: 249-257. doi: 

10.1016/j.ijbiomac.2017.02.08. 

26. Gushiker LF, Bersena FF, Rooza AL, Bergam Pb et 

al., Chemical and biological aspects of extracts from 

medicnal plants with antidiabetic effects. Adv 

Diabete Studies, 2012; 13(2-3): 96-112. 

27. Hall V, Thomsen RW, Henriksen O, Lohse N. 

Diabetes in Sub Saharan Africa 1999–2011: 

epidemiology and public health implications. A 

systematic review. BMC Public Health, 2011; 11(1): 

564. doi:10.1186/1471-2458-11-564 

28. Handir CD, Muliamri H, Ihsam M, Paasedya ES, 

Sumoris. Hypoglycaemic effectivity of Brucea 

javaniva (L.) Merr seed methanol extact leaf, leaf 

methanol extract and infusion in alloxan-induced 

diabetic rats.ASM J, Special Issue, 2021, 2017; 

21ICST: 109-117. 

29. Hoda ME, Haddad PS. Mechanisms of action of 

indigenous antidiabetic plants from Boforest 

Northeastern Canada. Adv Endocrinol, 2014; 2014. 

https:doi.org/10.1155/2014/1272968. 

30. Hu X, Liuz C, Wang X, Jia D, Lu W, Sun X, Liu Y, 

Yua L. Hpyerglycemic and anti-diabetic nephritis 

activities of polysaccharides separated from 

Auricularia auricular in diet-streptozotocin-induced 

diabetic rats. Experiment Therap Med, 2016:       

352-358. https://doi.org/10.3892/etm.2016.3943 

31. Karau GM, Njagi ENM, Machcho AK, Wangai IN, 

Kamau PN. Hypoglycemic activity of aqueous and 

ethylacetate leaf and stem bark extracts of Papea 

capensis in alloxan-induced diabetic BAL:C mice. 

Br Pharmacol Toxicol, 2012; 3(5): 251-258. 

32. Kawser Hossain M, Abdal Dayem A, Han J, Yin Y, 

Kim K, Kumar Saha S, et al. Molecular mechanisms 

of the anti-obesity and anti-diabetic properties of 

flavonoids. Int J Mol Sci., 2016; 17: 569. doi: 

10.3390/ijms17040569 

33. Kim HS, Shibata Y, Ko N, Ikemshizuka y, 

Murakami N, Sigimoto M, kobayashi M, Wataya Y. 

2000. Potent in vivo antimalarial activity of 3,15-di-

O-acetylbruceolide against Plasmodium berghei 

infection in mice. Parasitology International, 48: 

271-274. 

34. Lacroix IME, Li-Chan ECY. Overview of food 

products and dietary constituents with antidiabetic 

properties and their putative mechanisms of action: a 

natural approach to complement pharmacotherapy in 

the management of diabetes. Mol Nutr Food 

Res., 2014; 58: 61-78. doi: 

10.1002/mnfr.201300223. 

35. Lee KH, Imakura Y, sumida Y, Wu RY, Haal IH, 

huang HC. Antitumor agents. 33. Isolation and 

structure elucidation of bruceoside A et B, novel 

antileukemic quassinoid glycosides and brucein D 

and E from Brucea javanica. Journal of Organic 

Chemistry, 1979; 47: 2180-2185. 

36. Lee KH, Hatshi N, Okano M, Juici M, Antitumor 

agents 65. Brusatol and cleomiscosin-A, 

antileukemic principles from Brucea javanica. 

Journal of Natural Products, 1984; 47: 550-551. 

37. Liu Y, Wan L, Xiao Z, Wang J, Wang Y, Chen J
. 

Antidiabetic Activity of Polysaccharides from 

Tuberous Root of Liriope spicata var. prolifera in 

KKAy Mice. Evid-Based Complement Altern 

Med, 2013. https://doi.org/10.1155/2013/349790. 

38. Lopa NAF, Jannat K, Hamid A, Rahmatullah M. 

Oral glucose tolerance tests with methanolic extract 

of fruits of Musa textilis. J Med Plants Studies, 

2018; (5): 130-132.  

39. Luyengi L, suh N, Fong HHS, Pezzuto JM, 

Kinghorn AD. 1996. A lignan and four terpenoid 

from Brucea javanica that induce differentiation 

with cultured HI-60 promyelocytic leukemia cells. 

Phytochemistry, 43: 409-412. 

40. Mollica A, Zengin G, Locatelli M, et al. An 

assessment of the nutraceutical potential of Juglans 

regia L. leaf powder in diabetic rats. Food and 

Chem Toxicol, 2017; 107: 554–564. 

doi:10.1016/j.fct.2017.03.056 

41. Newinger HD. African Traditional Medicine. A 

Dictionary of Plant Use and Applications. With 

Supplement: Search System for Diseases. 

Medipharm Scientific Publishers, Stuttgarts, 2000; 

343-344. 

https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=25809611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25809611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=25809611
https://www.ncbi.nlm.nih.gov/pubmed/?term=Luo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25809611
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4394538/
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Weaam-Gouda
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Naglaa_A_-Hafiz
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Lamiaa-Mageed
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Ahmed_S_-Alazzouni
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Wagdy_K__B_-Khalil
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Mie-Afify
https://bnrc.springeropen.com/articles/10.1186/s42269-019-0164-0#auth-Mohamed_D__E_-Abdelmaksoud
https://doi.org/10.1186/s42269-019-0164-0
https://doi.org/10.1186/s42269-019-0164-0
https://pubmed.ncbi.nlm.nih.gov/?term=Guo+Y&cauthor_id=28238911
https://pubmed.ncbi.nlm.nih.gov/?term=Li+S&cauthor_id=28238911
https://pubmed.ncbi.nlm.nih.gov/?term=Li+J&cauthor_id=28238911
https://pubmed.ncbi.nlm.nih.gov/?term=Ren+Z&cauthor_id=28238911
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+F&cauthor_id=28238911
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+X&cauthor_id=28238911
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/journals/ecam/
https://www.hindawi.com/journals/ecam/contents/year/2013/
https://doi.org/10.1155/2013/349790


Cimanga et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │       Vol 9, Issue 2, 2022.        │         ISO 9001:2015 Certified Journal            │ 

 

38 

42. Nguyen-Poulin J, tran H, Tran H, Pha TA, Dlecek C, 

Farrar J, Tran TH, Caron R, Bodo BM Grelleir P. 

Antimalarial and cytotoxic activities of 

ethnopharmacologically selected medicinal plants 

from South Vietnam. Journal of 

Ethnopharmacology, 2007; 109: 417-427. 

43. NoorShida A, Wang TW, Choo CY. Hypoglycemic 

effect of quassinoids from Brucea javanica (L.) 

Merr (Simaroubaceae) seeds. J Ethnopharmacol, 

2019; 124(3): 568-591. 

44. O.Neill MJ, Bay DH, Boardman P, Phillipson JD, 

Warhurst DC. 1985. Plants as sources of 

antimalarial drugs. Part 1: In vitro test method for 

the evaluation of crude extracts from plants. Planta 

Med, 51: 394-398. 

45. O’Neill MJ, Bray DH, Boardman P, Chan KL, 

Phillipson JD, Warhurst DC, peters W. Plants as a 

sources of antimalarial drugs. Part 4; Activity of 

Brucea javanica fruits against chloroquine-resistant 

Plasmodium flaciparum in vitro and Plasmodium 

berghei. J Nat Prod, 1987; 50(1): 41-48.  

46. Ogurtsova K, da Rocha Fernandes JD, Huang Y, et 

al., IDF diabetes atlas: global estimates for the 

prevalence of diabetes for 2015 and 2040. Diabetes 

Res Clin Pract, 2017; 128(1): 40–50. 

47. Padee P, Nualkaew S, Talubmook C, Sakuliaitrong 

S. Hypoglycemic activity of a leaf extract of 

Pseuderanthemum palatiferum (Nees) Radlk. in 

normal and streptozocin-induced diabetic rats. J 

Ethnopharmacol, 2010; 132(2): 491-496. 

48. Pan L, Chin LW, Chai HB, Ninh TN, Soejario DD, 

Kinghorn AD. Bioactivity-guided isolation of 

cytotoxic constituents of Brucea javanica collected 

in Vietnam. Biorg Med Chem, 2010; 17: 2219-2224. 

49. Patel DK, SK Prasad SK, Kumar R, S Hemalatha S. 

An overview on antidiabetic medicinal plants having 

insulin mimetic property. Asian Pac J Trop Biomed, 

2012; 2(4): 320-330. 

50. Pavanand K, Nutakul W, Dechatiwongse T, Yoshi-

Hira K, Yongvanitchit K, Scovill JP, Filipen-

Anderson LL, Gilardi R, George C, Kanchanapee P, 

Webster HK. 1986. In vitro antimalarial activity of 

Brucea javanica against mlti-drug resistant 

Plasmodium falciparum. Planta Med, 52108-111. 

51. Phillipson JD, Croft SL, Solis PN, Marshall SJ, 

Ghazamfar SA. Screening of plant extracts for 

antiproptozoal and cytotoxic activities. J 

Ethnopharmacol, 2003; 89(1): 185-191. 

52. Piero MN, Nzaro GM, Njagi JM. Diabetes mellitus-

a devastating metabolic disorder. Asian J Biomed 

Pharm Sci., 2015; 5(40): 1-7. 

53. Pranav KP, Mukesh D. Mechanism action of 

medicinal plants towards diabetes mellitus: A 

review. Curr Diabet Rev, 2008; 4: 291-308. 

https://www.researchgate.net/publication/200587869

. 

54. Prashant R, Verma, Prashash RI, Sunit KA. 

Evaluation of antidiabetic, antiliperlidemic and 

pancreatic regeneration potential of aerial parts of 

Clitoria tenates. Rev Bras Farmacogn, 2013; 

23(2013): 819-929. 

55. Radenković M, Stojanović M, Prostran M. 

Experimental diabetes induced by alloxan and 

streptozotocin: the current state of the art. J 

Pharmacol Toxicol Methods, 2016; 78(1): 13-31.  

56. Sakadi T, Yoshimura S, Tsuyuki T, Takahashi T, 

honda T. Yadanzioside P. A new antileukemic 

quassinoids glycoside from Brucea javanica (L.) 

Mers. with the 3-O-(β-D-glucopyranosyl0-

buceantin, structure. Chemical and Pharmaceutical 

Bulletin, 1986; 34: 4447-4450. 

57. Sakthiswary R, Zakaria Z, Das S. Diabetes mellitus: 

treatment challenges and the role of some herbal 

therapies. Middle East J Sci Res., 2014; 20(7):    

786–798. 

58. Seedevi P,  Ganesan AR, K. Mohan,  Sivasankar P, 

Vairamani S,  Shanmugam A. Anti-diabetic activity 

of crude polysaccharide and rhamnose-enriched 

polysaccharide from G. lithophila on Streptozotocin 

(STZ)-induced in Wistar rats. Scient Reports, 2020; 

10(1): 556. doi: 10.1038/s41598-020-57486-w. 

59. Sekhon-Loodu S,  Rupasinghe
* 

HPV. Medicinal 

plants evaluation of antioxidant, antidiabetic and 

antiobesity potential of selected traditional. Front. 

Nutr., 25; 

2019. https://doi.org/10.3389/fnut.2019.00053. 

60. Simamora A, Temottus KH, Sankoso AW. 

Antidiabetic, antibacterial and antioxidant activities 

of Brucea javanica (L.) Merr seeds methanol and 

ethylacetate extracts. Pharmacogn J, 2019; 3:      

479-485. Doi; 10.5536/pj.2019.11.76. 

61. Soumya D, Srilatha B. Late stage complications of 

diabetes and insulin resistance. J Diabet Metab., 

2011; 2(9): 1000167. 

62. Sriwilaijaroen N, Kondo S, Nanthasri P, 

Auparakkitamon S, Suzuki Y, Vilariat P. 

Antiplasmodial effects of Brucea javanica (L.) 

Merr. and Eurycoma longifolia Jack and their 

combination with chloroquine and quinine on 

Plasmodium falciparum culture. Tropical Medicine 

and Health, 2010; 38: 61-68. 

63. Stefanucciet A, Zengin G, Locatelli M, et al. Impact 

of different geographical locations on varying 

profile of bioactive and associated functionalities of 

caper (Capparis spinosa L.). Food Chem Toxicol, 

2018; 118: 181–189. doi:10.1016/j.fct.2018.05.003 

64. Sun C,   Chen Y, Xinzhi Li X, Tai G,  Fan Y, Zhou 

Y. Anti-hyperglycemic and anti-oxidative activities of 

ginseng polysaccharides in STZ-induced diabetic mice. 

Food & Function, 2014; 5(5): 845-8. 

65. Tang Y,  Xiao Y,  Tang Z,  Jin W et al., Extraction 

of polysaccharides from Amaranthus hybridus L. by 

hot water and analysis of their antioxidant activity. 

Peer J, 2019; 7: 

e7149. https://doi.org/10.7717/peerj.7149. 

66. Tshodi EM, Mbenza PA, Nsak LS, Kikweta MC. 

Bakana PD. Tona LG, Kambu KO, Cimanga KR., 

Matheussen A, Cos, P, Apes S, Pieters L, Maes L, 

Vleitinck AJ. 2016. In viro antprotozoal and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Patel%20D%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Prasad%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hemalatha%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23569923
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3609288/
https://www.nature.com/articles/s41598-020-57486-w#auth-Abirami-Ramu_Ganesan
https://www.nature.com/articles/s41598-020-57486-w#auth-K_-Mohan
https://www.nature.com/articles/s41598-020-57486-w#auth-Palaniappan-Sivasankar
https://www.nature.com/articles/s41598-020-57486-w#auth-Shanmugam-Vairamani
https://www.nature.com/articles/s41598-020-57486-w#auth-Annaian-Shanmugam
https://www.nature.com/srep
https://www.frontiersin.org/people/u/410502
https://doi.org/10.3389/fnut.2019.00053
https://pubs.rsc.org/en/results?searchtext=Author%3AChengxin%20Sun
https://pubs.rsc.org/en/results?searchtext=Author%3AYan%20Chen
https://pubs.rsc.org/en/results?searchtext=Author%3AXinzhi%20Li
https://pubs.rsc.org/en/results?searchtext=Author%3AGuihua%20Tai
https://pubs.rsc.org/en/results?searchtext=Author%3AYuying%20Fan
https://pubs.rsc.org/en/results?searchtext=Author%3AYifa%20Zhou
https://peerj.com/articles/7149/author-1
https://peerj.com/articles/7149/author-2
https://peerj.com/articles/7149/author-3
https://peerj.com/articles/7149/author-3
https://peerj.com/articles/7149/author-4
https://doi.org/10.7717/peerj.7149


Cimanga et al.                                                                European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │       Vol 9, Issue 2, 2022.        │         ISO 9001:2015 Certified Journal            │ 

 

39 

cytotoxic activity of aqueous extract, the 80% 

methanol extract and its fractions from the seeds of 

Brucea Sumatrana Roxb. (Simaroubaceae) growing 

in Democratic Republic of Congo. Chinese 

Medicine, 2012; 3: 65-71.  

67. Tshodi M. Ta
1
, S. Nsaka LS, Kikweta MC,  Kambu 

KO. Cos P. Maes L,  Apers S., Vlietinck A.J.  

Pieters L,  Cimanga KR. Study of Antiparasitic and 

cytotoxicity of the aqueous, the 80% methanol 

extract and its fractions, and the acute toxicity of the 

aqueous extract of Brucea 

sumatrana (Simaroubaceae) leaves collected in Mai-

Ndombe, Democratic Republic of Congo. Chinese 

Med, 2016; 07(03): 93-109. 

68. Upadhyay J, Polyzos SA, Perakakis N, Thakkar B, 

Paschou SA, Katsiki N, et al. Pharmacotherapy of 

type 2 diabetes: an update. Metabolism, 2018; 78: 

13–42. doi: 10.1016/j.metabol.2017.08.010 

69. Vareda PM, Saldanha LL, Camaforte NA, Violato 

NM, Dokkedal AL, Bosqueiro JR. Myrcia bella leaf 

extract presents hypoglycemic activity via PI3k/Akt 

insulin signaling pathway. Evid-Based Complement 

Alternat Med, 2014; 2014: 543606. 

doi:10.1155/2014/543606. 

70. Wagih ME, Alam G, Wiryodagdo S, attia K. 

Improved production of the indole alkaloidScience 

and technology, 2008; 1(1): 1-6. 

71. Wang J, Wenji Hu W,  Li L,  Huang X,  Liu 

Y, Wang D,  Teng L
. 

Antidiabetic activities of 

polysaccharides separated from Inonotus 

obliquus via the modulation of oxidative stress in 

mice with streptozotocin-induced diabetes. PLoS 

One., 2017; 12(6): e0180476. 

doi: 10.1371/journal.pone.0180476. 

72. Wang B, Liu Q, Huang Y, Yuan Y. Extraction of 

polysaccharide from Spirulina and evaluation of its 

activities. Evid-Based Complement Alternat Med, 

2018; 2018(1): 1-8.  

73. Wright CW, O’Neill MJ, Pillipson jD, Warhusrt CD. 

Use of microdilution to assess in vitro antiamoebic 

activities of Brucea javanica fruits, Simarouba 

amara and a number of quassinoids. Antimicrobial 

Agents Chemotherapy, 1988; 32: 1725-1729. 

74. Wright CW, Anderson MM, Allen D, Phillipson JD, 

Kirby GC, Warhurst DC, Chang HR. Quassinoids 

exhibit greater selectivity against Plasmodium 

falciparum than against Entamoeba histolytica, 

Giardia intestinalis and Toxoplasma gondii in viro. 

Journal of Eucaryrot and Microbiology, 1993; 40: 

244-246. 

75. Yikna BB. Medicinal plant extracts evaluated in 

vitro and in vivo for antidiabetic activities in 

Ethiopia: Bases for future clinical trials andrelated 

investigations. Evid-Based Complement Altern 

Med, 2021; 2021. 

https:doi.org/10.1155/2021/9108499. 

76. Zhang H,  Row KH Extraction and Separation of 

Polysaccharides from Laminaria japonica by Size-

Exclusion Chromatography. J Chromat Scie, 2015; 

53(4): 498-502.  

77. Zhang L, Y, Yu, Ke
 
, Liu Y, Luo X,  Li C,  Zhang

 
Z, 

Liu
 
A, hen

 
L,  Chen

 
H, Hu

 
B, Wu

 
H, W, Lin D,  Li S. 

Antidiabetic activity of polysaccharides from 

Suillellus luridus in streptozotocin-induced diabetic 

mice. Int J Biol Macromol, 2018; 119: 134-140. doi: 

10.1016/j.ijbiomac.2018.07.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.scirp.org/journal/articles.aspx?searchcode=M.+Tshodi++Ehata&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=S.+Nsaka++Lumpu&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=C.+Kikweta++Munduku&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=O.+Kambu++Kabangu&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=O.+Kambu++Kabangu&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=P.++Cos&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=L.++Maes&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=S.++Apers&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=A.+J.++Vlietinck&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=L.++Pieters&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=L.++Pieters&searchfield=authors&page=1
https://www.scirp.org/journal/articles.aspx?searchcode=R.+Cimanga++Kanyanga&searchfield=authors&page=1
https://www.scirp.org/journal/journalarticles.aspx?journalid=122
https://www.scirp.org/journal/journalarticles.aspx?journalid=122
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hu%20W%5BAuthor%5D&cauthor=true&cauthor_uid=28662169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28662169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Huang%20X%5BAuthor%5D&cauthor=true&cauthor_uid=28662169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Liu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=28662169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20D%5BAuthor%5D&cauthor=true&cauthor_uid=28662169
https://www.ncbi.nlm.nih.gov/pubmed/?term=Teng%20L%5BAuthor%5D&cauthor=true&cauthor_uid=28662169
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5491251/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5491251/
https://dx.doi.org/10.1371%2Fjournal.pone.0180476
javascript:;
javascript:;
https://pubmed.ncbi.nlm.nih.gov/?term=Ke+Y&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Luo+X&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Li+C&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Zhang+Z&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+A&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+A&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Shen+L&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Chen+H&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Hu+B&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+H&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Lin+D&cauthor_id=30031074
https://pubmed.ncbi.nlm.nih.gov/?term=Li+S&cauthor_id=30031074

