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Abstract
Studies were carried out on the effects of aqueous leaf, stem bark and root extracts of Securidaca longipedunculata. Fresen (violet 

tree) on diabetic albino rats. The powdered plant parts were extracted using water as solvent and using maceration method. The 
qualitative and quantitative analysis of the biochemical components of the plant parts were carried out using standard methods. The 
acute toxicity study was conducted using 24 albino rats for each plant part. The effects of aqueous leaf, stem bark and root extracts of 
S. longipedunculata (200 mg/kg) on blood glucose in normoglycemic and alloxan diabetic rats were also investigated using 25 albino 
wistar rats. Two mls of each of the extracts were administered orally twice daily for 3 weeks after diabetic induction and the blood 
glucose level was measured on daily basis using On-call-plus glucometer. The hypoglycemic activity was evaluated by comparing 
the initial blood glucose level with that of the treated and standard. The screening of the aqueous extracts of the plant parts for 
biochemical composition revealed the presence of some secondary metabolites of pharmacological significance including alkaloids 
(15-18.40 mg/kg), cardiac glycosides (23.30-26.10 mg/kg), flavonoids (23.58-31.05 mg/kg), saponins (215.60-270.59 mg/kg) and 
tannins (314.76-339.75 mg/kg) with tannins and saponins in larger quantities. The leaf, stem and root extracts were found to have 
LD50 value of 490 mg/kg, 693 mg/kg and 693 mg/kg body weight respectively. The plant part extracts showed significant (p ≤ 0.05) 
reduction of Blood Glucose Concentration (BGC) of 3.47, 3.96 and 4.03 mmol/dl for leaf, stem bark and root extracts respectively 
after the treatment period indicating that S. longipedunculata has hypoglycemic activity. 
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Introduction

Diabetes mellitus is a chronic disorder that occurs when the 
body is unable to produce or respond to insulin, a hormone that 
allows blood glucose to enter the cells of the body and generate 
the body’s energy. Diabetes as a metabolic disorder occurs when 
the pancreas fails to produce enough insulin or when the body 
cells could not respond to the insulin produced by the pancreas 
and maintains blood sugar level over a prolonged period [1]. 
Currently diabetes affects 422 million people worldwide [2] which 
shows that approximately 3% of the world population have been 
affected by the disease. In 2015, “diabetes was the direct cause 
of 1.6 million deaths in the world and about 425 million people 
have diabetes in the world” [3]. It was also reported that in 2015, 
about 2.0% of the adults in Nigeria have diabetes. This amounts 
to about 1,702,900 cases of diabetes. “Symptoms of high blood 
sugar include frequent urination, increased thirst and increased 
hunger” [4]. Diabetes if not treated well can cause many other 
complications. The symptoms of untreated diabetes as reported by 
Cooke and Plotnick [5] included “weight loss, polyuria (increased 
urination), polydipsia (increased thirst) and polyphagia (increased 
hunger) and symptoms may develop rapidly (weeks or months) in 
type 1 diabetes mellitus, while they usually develop much more 
slowly and may be subtle or absent in type 2 diabetes mellitus”. The 
authors also reported that several other signs and symptoms can 
mark the onset of diabetes and include blurry vision, excessive loss 
of weight, headache, fatigue, itchy skin and slow healing of wounds 
or wounds refusing to heal. However, prolonged high blood glucose 
can cause the lens of the eye to absorb glucose, resulting in changes 
in its shape and changes in vision. Skin rashes that occur in diabetic 
conditions are collectively known as diabetic dermadromes [6].

Securidaca longipedunculata (Family: Polygalaceae) is a plant 
with several uses in African traditional medicine for treating 
diseases such as various sexually transmitted infections, snake bites, 
hernias, coughs, fever, anti-helmintic, inflammation, arthritis, skin 
infections and others. it is also employed as an aphrodisiac for men 
[7]. The Iringa people of Tanzania employ it for the management 
of some non-insulin dependent diabetes. S. lonpipedunculata is 
known in Nigeria with common names like; violet tree (English), 
Uwarmaganigunar (Hausa) which means mother of all drugs, 
Ezeogwu (Igbo) and Ipeta (Yoruba). The plant is a medium sized 
violet tree, growing up to 6-12 m height, with a characteristic pale 

smooth stem bark. Leaves of S. longipedunculata are of varying 
sizes and shapes, alternate in arrangement and sometimes spine-
tipped. The plant presents fine hairs at early stage which they lose 
when they are matured. Flowers are in short bunches are always 
pink or purple in colour and are sweet scented [8].

Plate 1: Securidaca longipedunculata.

The uses of this plant, Securidaca longipedunculata include a 
great variety. There are several uses of the plant both medically 
and otherwise around African continent. It was reported that it 
can be used to treat ailments as little as headaches or as severe 
as inflammatory conditions. It has been known to possess 
molluscicidal properties as a result of its saponins component. 
The plant has pesticidal activity against beetles in stored grains. 
This could be very helpful for small-scale subsistence farmers in 
Africa who cannot afford expensive synthetic pesticides. Ojewole 
[7] reported that “the roots of the tree can be used for treatments 
of human ailments such as coughs, chest pains, toothaches, fevers, 
constipation, diabetes and microbial infections. It also possesses 
anti-inflammatory properties that help to reduce arthritis pains”. 
It has been reported that the methanol extract and the methyl 
salicylate component of the roots of S. longipedunculata produce 
a potent fish poison and the poison is also used on arrows for 
hunting in the wild [9]. Yang., et al. [10] reported that “The 
genus Securidaca comprises about 80 species, characterized by 
papillionaceous purplish flowers which produce compounds 
known as securixanthones with antimicrobial and antioxidant 
properties”. Diabetes is eating deep into the society and there is 
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urgent need to search for novel antidiabetic drugs from medicinal 
plants or herbal sources. The existing synthetic drugs are now 
developing resistance and side effects due to long-term use. 
Scientists are in search of bioactive compounds that could aid in 
the development and production of novel drugs with hypoglycemic 
effects that may control diabetes with little or no side effects. The 
paucity of information on the use of S. longipedunculata and the 
claims by herbal medical practioners spurred the authors to carry 
out this research work.

The main aim of this study was to evaluate various biochemical 
constituents and hypoglycemic effects of aqueous leaf, stem bark 
and root extracts of Securidaca longipedunculata on animal models.

Materials and Methods

Determination of the biochemical composition of the extracts

Determination of the qualitative biochemical composition of 
the extracts

 Phytochemical screening of the extracts was done employing 
standard methodologies. The tests carried out included those for 
alkaloids, cardiac glycosides, saponins, tannins and flavonoids, 
anthraquinones, steroids, and carbohydrates [11-14].

Determination of the quantitative biochemical composition of 
the extracts 

Determination of alkaloids content

The total alkaloids content of the aqueous extract of S. 
longipedunculata was determined according to the modified 
method of Biradar and Racheti [15]. A weight of 5 g of each sample 
was added to 50 ml of a solution containing 10% acetic acid in 
ethanol and were mildly stirred for 48 hours. The resultant mixture 
was filtered. The extracts were concentrated to one-quarter of the 
original volume and 2 ml of 3% sulphuric acid and 8 ml of water 
were added to bring the pH to 2.5. This solution was transferred to a 
separator funnel and a volume of 10 ml of petroleum ether: diethyl 
ether (1:1) solution was added. The bottom phase was collected 
and added to ammonium hydroxide solution until precipitate was 
completely formed (pH 8.0). The solution was allowed to settle and 
the precipitated phase was collected and washed severally with 
ammonium hydroxide and chloroform. The precipitated phase was 
dried first with sodium sulphate and was then completely dried 
by rotavapor and weighed to estimate the percentage of alkaloids 
obtained.

Determination of tannins content

About 2 g of each sample was extracted for 20 hours with 
anhydrous ether. The resultant residue was boiled in 300 ml water 
for 2 hours then cooled. It was diluted to 500 ml and filtered. About 
25 ml volume of this infusion was measured into 2 L porcelain 
dish; a volume of 20 ml indigo solution was added and also 750 ml 
water. One ml of standardized potassium permanganate solution 
was added gradually at a time until the blue solution changes to 
green. Then few drops of standardized potassium permanganate 
solution were added more at a time until solution becomes golden 
yellow. The mixture of 20 ml Indigo solution was then titrated with 
750 ml water; difference in two titrations was multiplied to obtain 
Quercitannic acid [16]. 

Determination of flavonoids content

A weight of 1 g of each of the sample was weighed and repeatedly 
extracted with 100 cm3 of 80% methanol at room temperature. The 
mixture was then filtered through into a 250 cm3 beaker using filter 
paper. The filtrate was evaporated to dryness using water bath at 
60oC. The resultant extracts were weighed and the percentage (%) 
flavonoids were calculated [17].

Determination of cyanogenic glycosides (cyanide) content 
using alkaline titration method

No. 20 sieve was used to sieve about 10-20 g portion of each 
ground sample into 80 ml Kjedahl flask. A volume of 200 ml 
distilled water was added and was allowed to stand for 2 to 4 hours 
(Autolysis was conducted with apparatus completely connected 
for steam distillation). A volume of 150 to 160 ml distillate was 
collected in NaOH solution (0.5g in 20 ml water), and then diluted to 
definite volume (250 ml). About 100 ml of the distillate was titrated 
by adding 8 ml of 6M NH4OH. Also add 2 ml of 5% KI solution and 
titrate with 0.02M AgNO3, using micro burette. Permanent turbidity 
was observed especially against black background [18]. 

Determination of saponins content

The percentage yield (%) of the total saponins content was 
determined by gravimetric method as described by Kaur., et al. 
[19]. A weight of 1 g in 10 ml of methanolic extract of each plant 
part was macerated for 24 hours and then partitioned in a water 
and n-butanol (1:1 ratio) solution. The solution was poured into a 
separator funnel and was allowed to stand for 2 hours. The upper 
n-butanol layer was separated and the solvent was evaporated to 
obtain crude saponins extract which was measured and calculated.
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Collection of drugs and other chemicals

Alloxan monohydrate was purchased from Sigma Co., USA, 
Metformin (Glucophage 500 mg) was procured from a local 
pharmacy shop in Jos, Plateau State, Nigeria. The other chemicals 
such as the solvents and reagents used were of analytical grade 
obtained from reputable vendors.

Collection and processing of the plant materials

The preparation of the plant materials was done according to 
the methods of Okeke and Elekwa [20]. The fresh leaves, stem and 
roots of Securidaca longipedunculata were collected during the 
month of August, 2021 between the hours of 7am-10am GMT at 
Shere Hills, Jos, Plateau State, Nigeria. The plant was identified 
and authenticated by Mr. J. J. Azila in the Herbarium of Federal 
College of Forestry, Jos, Plateau State, Nigeria. The plant materials 
were properly dried. The dried samples were then pulverized 
to powdered forms. Two grammes of each of the samples were 
weighed into separate beakers containing 10 mls of distilled water 
and were stirred properly. The beakers were left to stand under 
room temperature for 24 hours. They were filtered with Whatman 
No 1 filter paper to obtain an aqueous solution. The resultant 
crude extracts were stored in clean airtight sample bottles in a 
refridgerator (4oC) prior to use. Fresh crude extracts were prepared 
each two days.

Determination of acute toxicity (LD50) of the extracts

 The acute toxicity (LD50) of the extracts were carried out using 
the method of Lorke [21]. For each of the plant part extract, twenty-
four albino rats were used for the acute toxicity test in determining 
the LD50 in two phases. The initial phase employed twelve rats 
which were divided into four groups of 3 rats each. The first group 
that was given distilled water only served as control. Groups 2, 
3 and 4 were orally treated with 10, 100 and 1000 mg/kg body 
weight of the extract respectively. Each of the rats was given a 
dose after 5 days of adaptation and acclimatization. The rats were 
observed for 24 hours for any mortality. In the second phase, the 
rats were grouped into four of one rat each and treated (orally) 
with the extract at varying doses (200, 400, 600 and 800 mg/kg) 
per body weight. The animals were observed for any death within 
24 hours and the final LD50 value was determined and recorded.

Experimental animals and study protocol

Twenty-five albino rats (Wister stock) were obtained from Animal 
unit of Department of Pharmacology, Faculty of Pharmaceutical 

Sciences, University of Jos, Nigeria. The animals were maintained 
under standard laboratory conditions (temperature 25 ± 2oC; RH 50 
± 5%; 12 hrs light/dark cycle) and were fed on normal rodent diet 
specially prepared from chick Grower’s mash and were given water 
ad libitum throughout the study period. All rats were acclimatized 
for 4 days in laboratory conditions before start of experiment. As 
at the starting of the experiment, animals’ weights were taken and 
they ranged between 100-150 g.

The experiment was designed to access the effects of 200 mg/kg 
body weight of aqueous leaf, stem and root extracts of Securidaca 
longipedunculata on alloxan diabetic rats. The animals were divided 
into five groups (A-E) with each group containing five animals. 
Group A (control) were treated with only distilled water. Group 
B (control) were induced with alloxan (150 mg/kg body weight) 
and treated with metformin (100 mg/kg). Groups C, D and E were 
induced with alloxan and treated with leaf, stem and root extract 
(200 mg/kg body weight respectively) via gavage technique (oral 
route) for 3 weeks [22]. All treatments were carried out up to 3 
weeks (21 days). The animals in the first group were administered 
water simultaneously for 3 weeks. 

Collection and analysis of blood samples for blood glucose 
concentration

At the end of the treatment period, the concentration of 
blood glucose of the diabetic rats was determined employing the 
method of Baker., et al. [23]. The tail of each of the rat was cut at 
the tip aseptically with the aid of a new sterile razor blade after 
swabbing with methylated spirit. Drop of blood from the tip of 
the tail was placed on the sensor of the blood glucose test strip. 
The test trip was inserted into the on-call-plus glucometer with an 
arrow indicating ready for use. The readings for the Blood Glucose 
Concentration were recorded in triplicates. The test was carried 
out in the morning by 8 am before the rats were fed after 12 hours 
of not eating.

Results 

The biochemical composition of plant parts of Securidaca 

longipedunculata

The qualitative screening for the biochemical constituents as 
shown in Table 1 revealed that the leaf, stem and root of Securidaca 
longipedunculata contained saponins, tannins, cardiac glycosides, 
alkaloids and flavonoids. Anthraquinones was found only in the leaf 
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and stem while it was absent in the root extract. Carbohydrates and 
steroids were completely absent in the three plant parts extracts. 

 The results of the quantitative screening of the biochemical 
constituents of the plant parts extracts as presented in Table 
2 showed a significant difference (p ≤ 0.05) amongst the 
constituents. The biochemical constituents from aqueous root 
extract exhibited highest mean values of S. longipedunculata and 
the order of quantitative estimation are total tannins (339.75%) 
> saponins (270.59%) > flavonoids (31.05 %) > cardiac glycosides 
(23.89 %) > alkaloids (15.00%). This was followed by combined 
performance of biochemical constituents from aqueous stem bark 
extract and the order of increase are total tannins ((315.36 %) > 
saponins (238.79 %) > flavonoids (28.78 %) > cardiac glycosides 
(26.10 %) > alkaloids (18.40 %). biochemical constituents from 
aqueous leaf extract exhibited least trend on increase and the 
order of performance are also total tannins (314.76 %) > saponins 
(215.60 %) > flavonoids (23.58 %) > cardiac glycosides (23.30 %) 
> alkaloids (15.03 %).

Acute toxicity (LD50) test

The LD50 value of the plant parts extract was determined at 490 
mg/kg, 693 mg/kg and 693 mg/kg for leaf, stem bark and root 
extracts respectively as shown in Tables 3a-3c.

Blood glucose concentration

The results of the blood glucose concentration of the 
experimental albino rats before and after treatments are presented 
in Table 4 showing the mean effect of blood glucose levels of 
experimental rats that received different treatments after induction 
with alloxan monohydrate including distilled water (Group A), 
Metformin (Group B), 200 mg/kg b. w. aqueous leaf, stem and root 
extracts (Group C-E) respectively. The results of the mean effects 
of blood glucose levels of experimental rats treated with distilled 
water thus revealed a significant difference (p ≤ 0.05) amongst the 
glucose level when compared with the standard and the highest 
value for each level was obtained at 72 hrs after induction with 
Alloxan. It was observed that the blood sugar level increased to 
6.78 mmol/dL. The treatment with distilled water did not have any 
effect on the blood glucose level of the group. The mean effects of 
blood glucose levels of experimental rats treated with metformin 
(control group) revealed a significant difference (p ≤ 0.05) amongst 
the glucose level when compared with the standard and the highest 

value for each level was obtained at 72 hrs after induction with 
Alloxan (Table 4). After induction, it was observed that the blood 
sugar level increased to 7.06 mmol/dL but after treatment the 
blood sugar came down to 3.91 mmol/dL.

 The mean effects of blood glucose levels of experimental rats 
treated with plant leaf extract of S. longipedunculata showed a 
significant difference (p ≤ 0.05) amongst the glucose level when 
compared with the standard and the highest value for each level 
was obtained at 72 hrs after induction with Alloxan the blood sugar 
level increased to 7.74 mmol/dL after induction but after treatment 
the blood sugar came down to 3.97 mmol/dL. In the same manner, 
the mean effects of blood glucose levels of experimental rats 
treated with stem bark extract of S. longipedunculata revealed a 
significant difference (p ≤ 0.05) amongst the glucose level when 
compared with the standard and the highest value for each level 
was obtained at 72 hrs after induction with Alloxan. the blood 
sugar level increased to 8.22 mmol/dL but after treatment the 
blood sugar came down to 3.96 mmol/dL. The mean effects of 
blood glucose levels of experimental rats treated with root extract 
of S. longipedunculata revealed a significant difference (p ≤ 0.05) 
amongst the glucose level when compared with the standard 
and the highest value for each level was obtained at 72hrs after 
induction with Alloxan. the blood sugar level increased to 7.87 
mmol/dL but after treatment the blood sugar came down to 4.03 
mmol/dL (Table 4).

Biochemical 
Constituent

Leaf Stem Root

Saponins + + +
Tannins + + +
Anthraquinones + + -
Cardiac glycosides + + +
Alkaloids + + +
Flavonoids + + +
Carbohydrates - - -
Steroids - - -

Table 1: Biochemical Constituents of Aqueous Leaf, Stem and 

Root Extracts S. longipedunculata.

+ = Present - = Absent.
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Phytochemical 
constituents (%) SD ± Mean

Alkaloids 0.19 ± 15.03d

Total Tannins 8.81 ± 314.75a

Saponins 1.09 ± 215.60b

Flavonoids 0.46 ± 23.58c

Cardiac Glycosides 0.49 ± 23.30c

SE 1.99
p-value 0.000

Table 2: Mean Quantitative estimation of some Phytochemical 

constituents from the aqueous leaf extract of S. longipedunculata.

Values (in the same column) with the same subscript letters do 
not differ significantly from each other according to the Duncan 

multiple range test.

(a)

Doses (mg/kg) No of Treated rats No of Dead rats after 
24 hrs

Control (Dis-
tilled water)

3 0/3

10 3 0/3
100 3 3/3
1000 3 0/3
(b)
Doses (mg/kg) No of Treated rats No of Dead rats after 

24 hrs
200 3 0/3
400 3 0/3
600 3 3/3
800 3 3/3

Table 3a: Lethal Dose (LD50) of the Aqueous Leaf Extract of 

Securidaca longipedunculata.

n = number of rats per group.

LD50=   

LD50 (Oral) = 490 mg/kg

(a)

Doses (mg/kg) No of Treated 
rats

No of Dead rats 
after 24 hrs

Control (Distilled 
water) 3 0/3

10 3 0/3
100 3 0/3
1000 3 3/3
(b)
Doses (mg/kg) No of Treated 

rats
No of Dead rats 

after 24 hrs
200 3 0/3
400 3 0/3
600 3 0/3
800 3 3/3

Table 3b: Lethal Dose (LD50) of the Aqueous Stem Extract of 
Securidaca longipedunculata.

n = number of rats per group.

 LD50= 

 LD50 (Oral) = 693 mg/kg

(a)

Doses (mg/kg) No of Treated 
rats

No of Dead rats after 
24 hrs

Control (Distilled 
water) 3 0/3

10 3 0/3
100 3 0/3
1000 3 3/3
(b)
Doses (mg/kg) No of Treated 

rats
No of Dead rats after 

24 hrs
200 3 0/3
400 3 0/3
600 3 0/3
800 3 3/3

Table 3c: Lethal Dose (LD50) of the Aqueous Root Extract of 

Securidaca longipedunculata.

n = number of rats per group.

LD50= 
LD50 (Oral) = 693 mg/kg
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Blood Glucose Level (mmol/dL)

Treatment
Control Group

(Water)
A

Control Group
(Metformin)

B

Leaf Extract
C

Stem Bark
Extract

D

Root Extract
E

Before induction of 
Alloxan

0.07 ± 3.95c 0.06 ± 3.96c 0.25 ± 3.89d 0.24 ± 3.91c 0.08 ± 4.10c

72hrs after induction of 
Alloxan

0.06 ± 6.78a 0.11 ± 7.06a 0.32 ± 7.74a 0.67 ± 8.22a 0.16 ± 7.87a

After treatment - 0.22 ± 3.91d 0.36 ± 3.97c 0.11 ± 3.96c 0.10 ± 4.03c

R/standard x conc. of 
standard

0.51 ± 5.32b 0.07 ± 5.51b 0.17 ± 5.71b 0.17 ± 5.71b 0.15 ± 5.77b

SE 0.13 0.04 0.13 0.17 0.06
p-value 0.000 0.000 0.000 0.000 0.000

Table 4: Blood Glucose Levels of the Experimental Rats Treated with Plant Part Extract of Securidaca longepedunculata (SD ± n = 5).

Mean values (in the same column) with the same subscript letters do not differ significantly from each other according to the Duncan 
multiple range test.

Discussion

The biochemical analyses on the plant, Securidaca 
longipedunculata indicated that the plant parts contained various 
biochemicals including saponins, tannins, alkaloids, flavonoids, 
cardiac glycosides, anthraquinones, though not contained in the 
root extract and the absence of carbohydrates and steroids in all the 
three extract. The treatment of diabetes with conventional drugs 
has been reported to be very expensive and the side effects are 
reportedly high. Marella [24] reported that “out of the secondary 
metabolites produced by plants, polyphenols, in particular, 
flavonoids are suggested as good therapeutic agents in the 
management of diabetes mellitus and its chronic complications”. 
This report is similar with the findings of this research since 
flavonoids (23.30, 26.10 and 23.89 mg/kg) were isolated from the 
leaf, stem and root of S. longipedunculata (Table 2). Flavonoids 
can lower blood glucose in diabetic rats [25] and it works by the 
repairs of damaged pancreatic beta cells and stimulation of insulin 
secretion by the pancreatic beta cells. Ajiboye,., et al. [26] reported 
that biochemicals obtained from herbal plants could provide an 
alternative for the production of new therapeutic agents against the 
ailment, diabetes mellitus. These biochemicals include flavonoids, 
tannins, terpenoids, cardiac glycosides, alkaloids, and steroids. 
Flavonoids have been known to have strong antioxidants potentials. 
Ghosh., et al. [27] studied Bacopa monnieri (L.) Wettst. (family: 

Scrophulariaceae) a creeping herb found across India. The authors 
reported that “Bacosine, a triterpene isolated from ethyl acetate 
fraction of B. monnieri showed pronounced reduction in blood 
glucose levels in diabetic rats in a dose-dependent manner and that 
Bacosine is known to have antihyperglycemic properties rather 
than hypoglycemic activity”. They reported further that “Bacosine 
works in a way similar to insulin and that its anti-hyperglycemic 
activity might be attributed to the increase in the consumption 
of peripheral glucose as well as protect against oxidative damage 
in alloxan induced diabetes”. Also, “several compounds including 
tetracyclic triterpenoid saponins, Bacosides A and B, Hersaponin, 
alkaloids viz. Herpestine and Brahmine and flavonoids have been 
isolated from the plant, Bacopa monnieri” [27].

 Another bioactive phyto-compound is Charantin which a 
cucurbitane (triterpenoid) extracted from M. charantia. This 
compound has demonstrated antidiabetic activity and is more 
effective than tolbutamide which is a standard oral hypoglycemic 
drug [28]. Two other Saponin compounds, 3-hydroxycucurbita-5, 
24-dien-19-al-7, 23-di-O-β-glucopyranoside and Momordicine-
II which were extracted from the corolla of M. charantia produce 
antidiabetic activity and have also exhibited insulin-releasing 
properties in MIN6 β-cells. Al-Amin., et al. [29] in their study 
reported that “several active constituents have been isolated from 
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Zingiber officinale (Ginger) including gingerols, the shogaols, as 
well as volatile oils of sesquiterpenes, such as β-bisabolene and 
monoterpenes, mainly geranial and neral and that 6-shogaol 
and 6-gingerol can suppress the development of diabetic 
complications”. Other reports indicating anti diabetic effects of 
active principles from medicinal plants include those of Shibano 
[30] who isolated radicamines A and radicamines B (alkaloids) 
Lobelia chinensis which exhibited α-glucosidase activity and also 
demonstrated activity for hyperglycemia. From this research work, 
the tannins and saponins were reported to be in larger quantities 
than other active principles isolated. The results of the research 
work were in consonance with the works of Auwal., et al. [31]. The 
quantities of tannins and saponins obtained could probably be due 
to the solubility of tannins and saponins in aqueous solution as 
reported by Tailang and Sharma [32].

The acute toxicity LD50 test showed that Securidaca 
longipedunculata was slightly toxic [33] to the laboratory animals 
following median lethal dose (LD50) values of 490 mg/kg, 693 
mg/kg and 693 mg/kg for the aqueous leaf, stem bark and root 
extracts respectively (Table 3a-3c). The results of the acute toxicity 
test recorded for this research work was in agreement with the 
findings of Auwal., et al. [31]. However, Lork [21] noted that LD50 

greater than 5000 mg/kg b. w. is safe. Bulus., et al. [34] in their 
work recorded increased symptoms of toxicity on white albino rats 
but there was no death at LD50 of 5000 mg/kg b. w. of Terminalia 
avicennioides aqueous extract. According to Kagbo and Ejebe [35], 
acute toxicity test is a very useful tool in determining the safety or 
toxic potential of a natural product or substance that its toxicity 
profile has not been elucidated. Yehya., et al. [36] indicated that 
“Preliminary toxicological tests are always necessarily conducted 
in order to select the safe doses for antidiabetic studies”. They 
went further to report that researches on herbal plants provide 
window for the evaluation of safety profile of herbal products and 
for setting up an avenue for mapping a safe dose for use in humans 
and animals. 

There is a growing interest on the use of herbal plants as 
alternative medical therapies for lowering blood sugar levels 
in patients diagnosed with diabetes mellitus (DM). The present 
study assessed the effects of aqueous leaf, stem bark and root of S. 
longipedunculata on diabetic albino rats. The normoglycemic rats 
were induced for diabetes using alloxan monohydrate within 72 hrs. 

Alloxan is a known inducer of hyperglycemia solely by destroying 
pancreatic β-cells through redox-mediated mechanisms. ‘This 
auto-oxidation of glucose in hyperglycemic condition can trigger 
lipid peroxidation and changes in antioxidant defense mechanisms 
which could lead to dysfunctions metabolism of glucose” [37]. 
Metformin which was employed as a standard drug is a biguanide 
its duty is to reduce glucose synthesis in the hepatic cells and 
also boosting of peripheral insulin sensitivity [38]. Metformin 
(Glucophage) is an anti-hyperglycemic agent that improves glucose 
tolerance by lowering basal and postprandial plasma glucose 
levels in type 2 diabetes [39]. The potentials of herbal medicines 
in controlling hyperglycemia cannot be over emphasized. Alam., et 
al. [40] reported in their work that plants bioactive compounds can 
be rely upon as a steppingstone to manufacture new antidiabetic 
therapeutics to help in treating diabetes and their associated 
complications. “In Vitro preliminary screening of aqueous extract 
of the leaves of Securidaca longipedunculata for anti-hyperglycemic 
property” was carried out by Onyeche and Kolawale [41]. Our 
research findings have demonstrated that the aqueous extract 
of the test plant parts brought about significant lowering of the 
blood glucose level in the diabetic rats when compared with the 
standard. Medicinal effects of these plant parts are as a result of 
the presence of biologically active compounds [42,43]. Flavonoids 
have been reported to have antidiabetic effects by the enhancement 
of insulin secretion and insulin mediated glucose uptake by cells 
after regeneration of pancreatic β-cells [24]. Panda [44] reported 
that Moringa oleifera leaf alcoholic extract contain bioactive 
compounds like flavonoids, alkaloids, tannins, steroids and 
glycosides which are effective in treating diabetic complications. 
Quercetin and kaempferol are two major bioactive constituents 
which were isolated from M. oleifera had found to reduce blood 
glucose (33.34%) in diabetic rat models in few weeks [45].

Also there have been reports to support the antidiabetic activity 
of Vernonia amygdalina plant parts. Gyang., et al. [46] observed 
that chloroform extract of the plant, V. amygdalina has anti-diabetic 
effect in both normoglycemic and alloxan-induced hyperglycemic 
rats. Other researchers have reported on the use of herbal plants 
for hypoglycemic activity [40,42,47-51,53,54]. Diabetes mellitus 
especially that of Type 2 is characterized by decreased physical 
activity as well as increased sedentary habits, resulting to elevated 
systemic inflammation [55].
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Conclusion

Aqueous leaf, stem and root extracts of Securidaca 
longipedunculata effectively lowered blood glucose levels in wister 
albino rats induced with diabetes mellitus. However, further 
studies are required to elucidate the particular active compound(s) 
of the biochemicals that are responsible for the anti-hyperglycemic 
effects of the plant and suggests that the active compounds isolated 
from the plant used as lead compound for the production of anti-
diabetic drugs.

Acknowledgements

Authors are grateful to the staff of Animal Unit, Department of 
Pharmacology, Faculty of Pharmaceutical Sciences, University of 
Jos especially Mr. Lungfa Ishaku Lar for the technical assistance 
they provided to us. We are thankful to Mr. Thomas Yakubu for 
preparing the aqueous plant part extracts used in the work. We are 
especially grateful to Mr. Sunday Azi for preparing all the extract 
and drug dilutions used for the work. We are equally thankful 
to Dr. BMW Nwibari who ordered for and purchased the alloxan 
monohydrate from Sigma Co. USA. 

Conflict of Interest

Authors have declared that no competing interests exist.

1. Shoback DG and Gardner D. “Chapter 17”. Green span’s basic 
and endocrinology (9th ed). New York: McGraw- Hill Medical. 
Textbook of diabetes mellitus (Rev. 2nd ed) Jay Pee Brothers 
Medical Publishers (2011): 235. 

2. WHO: “Diabetes” (2022).

3. World Health Organization “About Diabetes” Archived from 
the original on 05 September, (2018).

4. Samreen R. “Diabetes Mellitus Scientific Research and Essay”. 
4.5 (2009): 367-373.

5. Cooke DW and Plotnick L. “Type 1 Diabetes mellitus in 
pediatrics” Pediatrics in Review 29.11 (2008): 374-84.

6. Rockfeller JD. “Diabetes symptoms, causes, treatment and 
prevention”. 2015).

7. Ojewole JAO. “Analgesic, Anti-inflammatory and Hypoglyceamic 
Effects of Securidaca longipedunculata (Fresen) (Polygalaceae) 
Root bark Aqueous Extract”. Inflammopharmacology 16.4 
(2008): 174-181.

8. Iwu MM. “African ethnomedicine”. CECTA Nig. Ltd., Enugu, 
(1986): 34-37. 

9. Ndou AP. ‘’Securidaca longipedunculata’’. South Africa National 
Biodiversity Institute., Aug (2006): Web. 20 Nov. 2013.

10. Yang XD., et al. “Two new xanthones from stems of Securidaca 
longipedunculata”. Acta Botanica Boreali-Occidentalia Sinica 
45 (2003): 365-368.

11. Trease GE and Evans WC. “Pharmacognosy”. 13 ed. Britain: 
Tindal; (1989).

12. Sofowora A. “Medicinal Plants and Traditional Medicine in 
Africa”. John Wiley and Sons Ltd. New York, London (1993): 
143-145.

13. Harborne JB “Plant Biochemistry”. Eds. P.M Dey and J.B 
Harborne. Publ. Academic Press, San Diego, CA, USA (1997): 
571.

14. Sofowora EA. “Medicinal plant and traditional medicine in 
Africa”. 2nd ed. Ibadan: John Wiley; pp. (1982): 55-62.

15. Biradar SR and Rachetti BD. “Extraction of Some Secondary 
Metabolites and Thin Layer Chromatography from Different 
Parts of Centella asiatica L. (URB)”. American Journal of Life 
Science 1.6 (2013): 243.

16. AOAC (Association of Official Analytical Chemists). “Official 
Method of Analysis of the AOAC” (W. Horwitz Editor) 
Thirteenth Edition. Washington D.C, (1980): AOAC.

17. Krishnaiah D., et al. “Studies on phytochemical constituents 
of six Malaysian medicinal plants”. Journal of Medicinal Plants 
Research 3.2 (2009): 67-72.

18. AOAC (Association of Official Analytical Chemists). “Official 
Method of Analysis of the AOAC” (W. Horwitz Editor) 
Eighteenth Edition. Washighton D.C, (2006): AOAC.

19. Kaur R., et al. “Quantitative and qualitative analysis of 
saponins in different plant parts of Chlorophytum borivialum”. 
International Journal of Pharma and Bio Sciences 6.1 (2015): 
826-835.

20. Okeke CU and Elekwa I. “Comparative hypoglycemic effects of 
three Nigerian vegetable spices, Gongronema latifolium Benth, 
Allium sativum and Ocimum gratissmium Linn, on alloxan 
induced diabetic rats”. Nigerian Journal of Botany 9.1 (2006): 
138-146.

20

Biochemical Composition and Effects of Aqueous Extracts of the Leaf, Stem and Root of Securidaca longipedunculata Fresen (Violet Tree) on 
Alloxan Induced Diabetic Rats

Citation: Ogbonna AI., et al. “Biochemical Composition and Effects of Aqueous Extracts of the Leaf, Stem and Root of Securidaca longipedunculata Fresen 
(Violet Tree) on Alloxan Induced Diabetic Rats". Acta Scientific Microbiology 5.12 (2022): 12-22.

https://pubmed.ncbi.nlm.nih.gov/18977856/
https://pubmed.ncbi.nlm.nih.gov/18977856/
https://link.springer.com/article/10.1007/s10787-007-0016-7
https://link.springer.com/article/10.1007/s10787-007-0016-7
https://link.springer.com/article/10.1007/s10787-007-0016-7
https://link.springer.com/article/10.1007/s10787-007-0016-7
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=118&doi=10.11648/j.ajls.20130106.11
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=118&doi=10.11648/j.ajls.20130106.11
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=118&doi=10.11648/j.ajls.20130106.11
https://www.sciencepublishinggroup.com/journal/paperinfo?journalid=118&doi=10.11648/j.ajls.20130106.11
https://www.researchgate.net/publication/271834303_Quantitative_and_qualitative_analysis_of_saponins_in_different_plant_parts_of_Chlorophytum_borivialum
https://www.researchgate.net/publication/271834303_Quantitative_and_qualitative_analysis_of_saponins_in_different_plant_parts_of_Chlorophytum_borivialum
https://www.researchgate.net/publication/271834303_Quantitative_and_qualitative_analysis_of_saponins_in_different_plant_parts_of_Chlorophytum_borivialum
https://www.researchgate.net/publication/271834303_Quantitative_and_qualitative_analysis_of_saponins_in_different_plant_parts_of_Chlorophytum_borivialum
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/259/1/Comparative%20Hypoglycemic%20Effects%20of%20Three%20Nigerian%20Medicinal%20Plants%2C%20Gongronema%20latifolium%2C%20Vernonia%20amygdalina%20and%20Viscum%20album%20on%20Alloxan-Induced%20Diabetic%20Mice.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/259/1/Comparative%20Hypoglycemic%20Effects%20of%20Three%20Nigerian%20Medicinal%20Plants%2C%20Gongronema%20latifolium%2C%20Vernonia%20amygdalina%20and%20Viscum%20album%20on%20Alloxan-Induced%20Diabetic%20Mice.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/259/1/Comparative%20Hypoglycemic%20Effects%20of%20Three%20Nigerian%20Medicinal%20Plants%2C%20Gongronema%20latifolium%2C%20Vernonia%20amygdalina%20and%20Viscum%20album%20on%20Alloxan-Induced%20Diabetic%20Mice.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/259/1/Comparative%20Hypoglycemic%20Effects%20of%20Three%20Nigerian%20Medicinal%20Plants%2C%20Gongronema%20latifolium%2C%20Vernonia%20amygdalina%20and%20Viscum%20album%20on%20Alloxan-Induced%20Diabetic%20Mice.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/259/1/Comparative%20Hypoglycemic%20Effects%20of%20Three%20Nigerian%20Medicinal%20Plants%2C%20Gongronema%20latifolium%2C%20Vernonia%20amygdalina%20and%20Viscum%20album%20on%20Alloxan-Induced%20Diabetic%20Mice.pdf


21. Lorke D. “A new approach to practical acute toxicity testing”. 
Archives of Toxicology 53 (1983): 275-287.

22. Sanusi J., et al. “Efficacy of Securidaca longepedunculata on the 
parameters of blood glucose level and pulse rate of envenomed 
albino rats”. International Journal of Pharmaceutical Sciences 
and Research 7.12 (2016): 4805-4811.

23. Baker CJ. “Baker and Silvertions Introduction to Medical 
Laboratory Technology in Organic Chemistry”. (7th ed) Butter 
worth Heinmann Oxford (1998): 448.

24. Marella S. “Flavonoids-the most potent poly-phenols as 
antidiabetic agents: an overview”. Modern Approach in Drug 
Designing 1.3 (2017): MADD.000513. 

25. Naim A., et al. “The effect of antidiabetic combination of 
aqueous extracts of salam leaves (Stevia rebaudiana Bert.) 
and bitter leaves (Andrographis folium) in white male mice”. 
National Journal of Physiology, Pharmacy and Pharmacology 
8.10 (2018): 1446-1450. 

26. Ajiboye AT., et al. “The role of plant natural products in diabetes 
drug discovery and development: A report with focus on 
Nigerian biodiversity”. Presented at Society for Endocrinology 
BES 2016, Harrogate, UK. Endocrine Abstracts 43PL1 (2016): 
OC46.

27. Ghosh T., et al. “Antihyperglycemic Activity of Bacosine, a 
Triterpene from Bacopa Monnieri, in Alloxan-Induced Diabetic 
Rats”. Planta Medica 77 (2011): 804-808.

28. Joseph B and Jini D. “Antidiabetic Effects of Momordica 
charantia (Bitter Melon) and its Medicinal Potency”. Asian 
Pacific Journal of Tropical Disease 3 (2013): 93-102.

29. Al-Amin ZM., et al. “AntiDiabetic and Hypolipidaemic 
Properties of Ginger (Zingiber officinale) in Streptozotocin-
Induced Diabetic Rats”. British Journal of Nutrition 96 (2006): 
660-666.

30. Shibano M., et al. “Two New Pyrrolidine Alkaloids, Radicamines 
A and B as Inhibitors of Alpha Glucosidase from Lobelia 
chinensis”. Chemical and Pharmaceutical Bulletin 49 (2001): 
1362-1365.

31. Auwal SM., et al. “Phytochemical Composition and Acute 
Toxicity Evaluation of Aqueous Root Bark Extract of Securidaca 
longipedunculata”. Bayero Journal of Pure and Applied Sciences 
5.2 (2001): 67-72.

32. Tailang M and Sharma AK. “Phytochemistry; Theory and 
Practicals”. 1st edition. Birla publications pvt. Ltd., India 
(2009): 15-39.

33. Hodge and Sterner Scale. “Toxicity Classes. In Canadian Centre 
for Occupational Health and Safety” (2005): Copy right © 
1997-2010.

34. Bulus T., et al. “Acute Toxicity Effect of the Aqueous Extract of 
Terminalia avicennioides on white albino rats”. Science World 
Journal 6.2 (2011): 1-4.

35. Kagbo HD and Ejebe DE. “Phytochemistry and preliminary 
toxicity studies of the methanol extract of the stem bark of 
Garcinia kola”. Internet Journal of Toxicology 7.2 (2010): 1-16.

36. Yehya AHS., et al. “Toxicological studies of Orthosiphon 
stamineus (Misai Kucing) standardized ethanol extract in 
combination with gemcitabine”. Journal of Advanced Research 
15 (2018): 59-68.

37. Chaudhry SR., et al. “Antidiabetic and antidyslipidemic effects 
of Heliotropium strigosum in rat models of Type I and Type II 
diabetes”. Acta Poloniae Pharmaceutica 73.6 (2016): 1575-
1586.

38. Stumvoll M., et al. “Metabolic effects of metformin in non-
insulin-dependent diabetes mellitus”. New England Journal of 
Medicine 333.9 (1995): 550e554. 

39. Knowler WC., et al. “Reduction in the incidence of type 2 
diabetes with lifestyle intervention or metformin” New 
England Journal of Medicine 346.6 (2002): 393e403. 

40. Alam S., et al. “Antidiabetic Phytochemicals from Medicinal 
Plants: Prospective Candidates for New Drug Discovery and 
Development”. Frontiers in Endocrinology 13 (2022): 800714. 

41. Onyeche OC and Kolawale JA. “Preliminary screening of 
aqueous extract of the leaves of Securidaca longipedunculata 
(Linn) for anti-hyperglycemic property”. Nigerian Journal of 
Pharmaceutical Research 4.2 (2005): 18-21.

42. Marles RJ and Farnsworth NR. “Antidiabetic plants and their 
active constituents”. Phytomedicine 2 (1995): 137-189.

43. Taïwe GS., et al. “Antipyretic and antinociceptive effects of 
Nauclea latifolia root decoction and possible mechanisms of 
action”. Pharmaceutical Biology 49.1 (2011): 15-25. 

21

Biochemical Composition and Effects of Aqueous Extracts of the Leaf, Stem and Root of Securidaca longipedunculata Fresen (Violet Tree) on 
Alloxan Induced Diabetic Rats

Citation: Ogbonna AI., et al. “Biochemical Composition and Effects of Aqueous Extracts of the Leaf, Stem and Root of Securidaca longipedunculata Fresen 
(Violet Tree) on Alloxan Induced Diabetic Rats". Acta Scientific Microbiology 5.12 (2022): 12-22.

https://pubmed.ncbi.nlm.nih.gov/6667118/
https://pubmed.ncbi.nlm.nih.gov/6667118/
https://www.researchgate.net/publication/325924161_Efficacy_of_securidaca_longepedunculata_on_the_parameters_of_blood_glucose_level_and_pulse_rate_of_envenomed_albino_rats
https://www.researchgate.net/publication/325924161_Efficacy_of_securidaca_longepedunculata_on_the_parameters_of_blood_glucose_level_and_pulse_rate_of_envenomed_albino_rats
https://www.researchgate.net/publication/325924161_Efficacy_of_securidaca_longepedunculata_on_the_parameters_of_blood_glucose_level_and_pulse_rate_of_envenomed_albino_rats
https://www.researchgate.net/publication/325924161_Efficacy_of_securidaca_longepedunculata_on_the_parameters_of_blood_glucose_level_and_pulse_rate_of_envenomed_albino_rats
https://crimsonpublishers.com/madd/fulltext/MADD.000513.php
https://crimsonpublishers.com/madd/fulltext/MADD.000513.php
https://crimsonpublishers.com/madd/fulltext/MADD.000513.php
https://www.njppp.com/?mno=2132
https://www.njppp.com/?mno=2132
https://www.njppp.com/?mno=2132
https://www.njppp.com/?mno=2132
https://www.njppp.com/?mno=2132
https://www.endocrine-abstracts.org/ea/0043/ea0043oc46
https://www.endocrine-abstracts.org/ea/0043/ea0043oc46
https://www.endocrine-abstracts.org/ea/0043/ea0043oc46
https://www.endocrine-abstracts.org/ea/0043/ea0043oc46
https://www.endocrine-abstracts.org/ea/0043/ea0043oc46
https://pubmed.ncbi.nlm.nih.gov/21154199/
https://pubmed.ncbi.nlm.nih.gov/21154199/
https://pubmed.ncbi.nlm.nih.gov/21154199/
https://www.sciencedirect.com/science/article/abs/pii/S2222180813600523
https://www.sciencedirect.com/science/article/abs/pii/S2222180813600523
https://www.sciencedirect.com/science/article/abs/pii/S2222180813600523
https://pubmed.ncbi.nlm.nih.gov/11605673/
https://pubmed.ncbi.nlm.nih.gov/11605673/
https://pubmed.ncbi.nlm.nih.gov/11605673/
https://pubmed.ncbi.nlm.nih.gov/11605673/
C://Users/ActaProof/Downloads/85951-Article%20Text-211026-1-10-20130228%20(1).pdf
C://Users/ActaProof/Downloads/85951-Article%20Text-211026-1-10-20130228%20(1).pdf
C://Users/ActaProof/Downloads/85951-Article%20Text-211026-1-10-20130228%20(1).pdf
C://Users/ActaProof/Downloads/85951-Article%20Text-211026-1-10-20130228%20(1).pdf
http://www.ccohs.ca/oshanswers/ld50.html%2004/02/2010
http://www.ccohs.ca/oshanswers/ld50.html%2004/02/2010
http://www.ccohs.ca/oshanswers/ld50.html%2004/02/2010
C://Users/ActaProof/Downloads/73848-Article%20Text-165465-1-10-20120216.pdf
C://Users/ActaProof/Downloads/73848-Article%20Text-165465-1-10-20120216.pdf
C://Users/ActaProof/Downloads/73848-Article%20Text-165465-1-10-20120216.pdf
https://www.researchgate.net/publication/286404927_Phytochemistry_and_preliminary_toxicity_studies_of_the_methanol_extract_of_the_stem_bark_of_Garcinia_kola_Heckel
https://www.researchgate.net/publication/286404927_Phytochemistry_and_preliminary_toxicity_studies_of_the_methanol_extract_of_the_stem_bark_of_Garcinia_kola_Heckel
https://www.researchgate.net/publication/286404927_Phytochemistry_and_preliminary_toxicity_studies_of_the_methanol_extract_of_the_stem_bark_of_Garcinia_kola_Heckel
https://www.sciencedirect.com/science/article/pii/S2090123218300614
https://www.sciencedirect.com/science/article/pii/S2090123218300614
https://www.sciencedirect.com/science/article/pii/S2090123218300614
https://www.sciencedirect.com/science/article/pii/S2090123218300614
https://pubmed.ncbi.nlm.nih.gov/29634112/
https://pubmed.ncbi.nlm.nih.gov/29634112/
https://pubmed.ncbi.nlm.nih.gov/29634112/
https://pubmed.ncbi.nlm.nih.gov/29634112/
https://pubmed.ncbi.nlm.nih.gov/7623903/
https://pubmed.ncbi.nlm.nih.gov/7623903/
https://pubmed.ncbi.nlm.nih.gov/7623903/
https://www.nejm.org/doi/full/10.1056/nejmoa012512
https://www.nejm.org/doi/full/10.1056/nejmoa012512
https://www.nejm.org/doi/full/10.1056/nejmoa012512
https://www.frontiersin.org/articles/10.3389/fendo.2022.800714/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.800714/full
https://www.frontiersin.org/articles/10.3389/fendo.2022.800714/full
https://www.researchgate.net/publication/45144135_Preliminary_Screening_of_Aqueous_Extract_of_the_Leaves_of_Securidaca_Longepedunculata_LINN_for_Anti_-_Hyperglycemic_Property
https://www.researchgate.net/publication/45144135_Preliminary_Screening_of_Aqueous_Extract_of_the_Leaves_of_Securidaca_Longepedunculata_LINN_for_Anti_-_Hyperglycemic_Property
https://www.researchgate.net/publication/45144135_Preliminary_Screening_of_Aqueous_Extract_of_the_Leaves_of_Securidaca_Longepedunculata_LINN_for_Anti_-_Hyperglycemic_Property
https://www.researchgate.net/publication/45144135_Preliminary_Screening_of_Aqueous_Extract_of_the_Leaves_of_Securidaca_Longepedunculata_LINN_for_Anti_-_Hyperglycemic_Property
https://doi.org/10.1016/S0944-7113(11)80059-0
https://doi.org/10.1016/S0944-7113(11)80059-0
https://www.tandfonline.com/doi/full/10.3109/13880209.2010.492479
https://www.tandfonline.com/doi/full/10.3109/13880209.2010.492479
https://www.tandfonline.com/doi/full/10.3109/13880209.2010.492479


44. Panda S and Kar A. “Apigenin (4’,5,7-Trihydroxyflavone) 
Regulates Hyperglycaemia, Thyroid Dysfunction and Lipid 
Peroxidation in Alloxan Induced Diabetic Mice”. Journal of 
Pharmacy and Pharmacology 59.11 (2007): 1543-1548.

45. Gupta R., et al. “Evaluation of Antidiabetic and Antioxidant 
Activity of Moringa Oleifera in Experimental Diabetes”. Journal 
of Diabetes 4.2 (2012): 164-171.

46. Gyang SS., et al. “Hypoglycaemic activity of Vernonia amygdalina 
(chloroform extract) in normoglycaemic and alloxan-induced 
hyperglycaemic rats”. Journal of Pharmacy and Bioresources 
1.1 (2004): 61-66. 

47. Atangwho IJ., et al. “Effect of Vernonia amygdalina Del. on liver 
function in alloxan-induced hyperglycaemic rats”. Journal of 
Pharmacy and Bioresources 4 (2007): 27-31.

48. Ebong PE., et al. “The antidiabetic efficacy of combined 
extracts from two continental plants: Azadirachta indica (A. 
Juss) (Neem) and Vernonia amygdalina (Del.) (African Bitter 
Leaf)”. American Journal of Biochemistry and Biotechnology 4 
(2008): 239-244. 

49. Osinubi AA. “Effects of Vernonia amygdalina and 
chlorpropamide on blood glucose”. Medical Journal of Islamic 
World Academy of Sciences 16.3 (2008): 115-119.

50. Paul A and Raychaudhuri SS. “Medicinal uses and molecular 
identification of two Momordica charantia varieties-A review”. 
Electronic Journal of Biology 6.2 (2010): 43-51.

51. Kim K and Kim HY. ”Bitter melon (Momordica charantia) 
extract suppresses cytokine induced activation of MAPK and 
NF-κB in pancreatic β-cells”. Food Science and Biotechnology 
20 (2011): 531-535. 

52. Poovitha S and Parani M. “In Vitro and in Vivo α-amylase and 
α-glucosidase Inhibiting Activities of the Protein Extracts from 
Two Varieties of Bitter Gourd (Momordica charantia L.)”. BMC 
Complementary and Alternative Medicine 16.1 (2016): 185. 

53. Ogbonna CIC., et al. “Combined Anti-Diabetic Effects of Extracts 
of Artemisia annua var. chiknensis (CBGE/CHNA/09/LTNGS/G) 
and Each of Three Other Plants (Momordica charantia Linn. 
Vernonia amygdalina Del. and Aegle marmelos Correa) 
Traditionally Used in Nigeria for the Treatment of Diabetes” 
Journal of Scientific Research and Reports 16.2 (2017): 1-12.

54. Sampath C., et al. “Specific Bioactive Compounds in Ginger 
and Apple Alleviate Hyperglycemia in Mice with High Fat Diet 
Induced Obesity via Nrf2 Mediated Pathway”. Food Chemistry 
226 (2017): 79-88.

55. Esser N., et al. “Inflammation as a Link Between Obesity, 
Metabolic Syndrome and Type 2 Diabetes”. Diabetes Research 
and Clinical Practice 105.2 (2014): 141-150. 

22

Biochemical Composition and Effects of Aqueous Extracts of the Leaf, Stem and Root of Securidaca longipedunculata Fresen (Violet Tree) on 
Alloxan Induced Diabetic Rats

Citation: Ogbonna AI., et al. “Biochemical Composition and Effects of Aqueous Extracts of the Leaf, Stem and Root of Securidaca longipedunculata Fresen 
(Violet Tree) on Alloxan Induced Diabetic Rats". Acta Scientific Microbiology 5.12 (2022): 12-22.

https://onlinelibrary.wiley.com/doi/10.1211/jpp.59.11.0012
https://onlinelibrary.wiley.com/doi/10.1211/jpp.59.11.0012
https://onlinelibrary.wiley.com/doi/10.1211/jpp.59.11.0012
https://onlinelibrary.wiley.com/doi/10.1211/jpp.59.11.0012
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1753-0407.2011.00173.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1753-0407.2011.00173.x
https://onlinelibrary.wiley.com/doi/full/10.1111/j.1753-0407.2011.00173.x
https://www.ajol.info/index.php/jpb/article/view/32050
https://www.ajol.info/index.php/jpb/article/view/32050
https://www.ajol.info/index.php/jpb/article/view/32050
https://www.ajol.info/index.php/jpb/article/view/32050
https://www.ajol.info/index.php/jpb/article/view/32107
https://www.ajol.info/index.php/jpb/article/view/32107
https://www.ajol.info/index.php/jpb/article/view/32107
https://thescipub.com/html/10.3844/ajbbsp.2008.239.244
https://thescipub.com/html/10.3844/ajbbsp.2008.239.244
https://thescipub.com/html/10.3844/ajbbsp.2008.239.244
https://thescipub.com/html/10.3844/ajbbsp.2008.239.244
https://thescipub.com/html/10.3844/ajbbsp.2008.239.244
https://jag.journalagent.com/ias/pdfs/IAS_16_3_115_119.pdf
https://jag.journalagent.com/ias/pdfs/IAS_16_3_115_119.pdf
https://jag.journalagent.com/ias/pdfs/IAS_16_3_115_119.pdf
https://link.springer.com/article/10.1007/s10068-011-0074-x
https://link.springer.com/article/10.1007/s10068-011-0074-x
https://link.springer.com/article/10.1007/s10068-011-0074-x
https://link.springer.com/article/10.1007/s10068-011-0074-x
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-016-1085-1
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-016-1085-1
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-016-1085-1
https://bmccomplementmedtherapies.biomedcentral.com/articles/10.1186/s12906-016-1085-1
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/1892/1/Ogbonna1622017JSRR36375.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/1892/1/Ogbonna1622017JSRR36375.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/1892/1/Ogbonna1622017JSRR36375.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/1892/1/Ogbonna1622017JSRR36375.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/1892/1/Ogbonna1622017JSRR36375.pdf
https://irepos.unijos.edu.ng/jspui/bitstream/123456789/1892/1/Ogbonna1622017JSRR36375.pdf
https://pubmed.ncbi.nlm.nih.gov/28254022/
https://pubmed.ncbi.nlm.nih.gov/28254022/
https://pubmed.ncbi.nlm.nih.gov/28254022/
https://pubmed.ncbi.nlm.nih.gov/28254022/
https://pubmed.ncbi.nlm.nih.gov/24798950/
https://pubmed.ncbi.nlm.nih.gov/24798950/
https://pubmed.ncbi.nlm.nih.gov/24798950/

	_GoBack
	_Hlk115424905

