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Abstract
Diabetes mellitus (DM), an endocrine syndrome characterized by high blood glucose levels due to abrogated 
insulin activity. The existing treatments for DM have side effects and varying degrees of efficacy. Therefore, it is 
paramount that novel approaches be developed to enhance the management of DM. Therapeutic plants have been 
accredited as having comparatively high efficacy with fewer adverse effects. The current study aims to elucidate 
the phytochemical profile, anti-hyperlipidemic, and anti-diabetic effects of methanolic extract D. salicifolia (leaves) 
in Alloxan-induced diabetic mice. Alloxan was injected intraperitoneally (150 mg kg-1, b.w), to induced diabetes in 
mice. The mice were divided into three groups (n=10). Group 1 (normal control) received normal food and purified 
water, Group II (diabetic control) received regular feed and clean water and group III (diabetic treated) received 
a methanolic extract of the plant (300 mg kg-1) for 28 days with a typical diet and clean water throughout the 
experiment. Blood samples were collected to checked serum glucose and concentration of LDL, TC, TG. The extract 
demonstrated significant antihyperglycemic activity (P<0.05), whereas improvements in mice’s body weight and 
lipid profiles were observed after treatment with the extract. This study establishes that the extract has high 
efficacy with comparatively less toxicity that can be used for DM management.

Keywords: diabetes mellitus, debregeasia salicifolia, hypoglycemic, hyperglycemic, hyperlipidemic activity, 
antidiabetic, phytochemicals, insulin, cholesterol.

Resumo
Diabetes mellitus (DM) é uma síndrome endócrina caracterizada por níveis elevados de glicose no sangue devido 
à atividade anulada da insulina. Os tratamentos existentes para o DM têm efeitos colaterais e vários graus de 
eficácia. Portanto, é fundamental que novas abordagens sejam desenvolvidas para aprimorar o manejo do DM. As 
plantas terapêuticas foram acreditadas como tendo eficácia comparativamente alta com menos efeitos adversos. 
O presente estudo visa elucidar o perfil fitoquímico, efeitos anti-hiperlipidêmicos e antidiabéticos do extrato 
metanólico de D. salicifolia (folhas) em camundongos diabéticos induzidos por aloxana. Alloxan foi injetado por 
via intraperitoneal (150 mg kg-1, b.w), para induzir diabetes em camundongos. Os camundongos foram divididos 
em três grupos (n = 10). Grupo 1 (controle normal) recebeu ração normal e água purificada, Grupo II (controle 
diabético) recebeu ração regular e água limpa, e o grupo III (tratamento diabético) recebeu extrato metanólico 
da planta (300 mg kg-1) por 28 dias com uma dieta típica e água limpa durante todo o experimento. Amostras 
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and countering insulin opposition (Pandey et al., 2011). 
Poppea capensis and Pterocarpus marsupium have been 
used extensively in the past to manage DM (Karau et al., 
2012). Studies have shown that the daily consumption of 
a 200 mg kg-1 ginseng extract decreases glucose levels 
and reduces fatigue in type II diabetes patients. A Ginkgo 
biloba extract has also been shown to be beneficial for 
managing first level diabetic neuropathy. At present 
herbal medications or their compounds are recommended 
broadly, even when their organic active constituents are 
unidentified (Middleton Junior et al., 2000). The World 
Health Organization (WHO) supports the consumption of 
herbal remedies for managing illnesses such as diabetes 
mellitus, and currently approximately more than 400 plants 
are being used for the management of DM. Therefore, there 
is rising interest towards the use of herbal medicines due 
to their efficiency, negligible side effects and comparatively 
lower costs.

The plant Debregesea salicifolia is commonly used plant in 
traditional treatment and having anti-bacterial activity (El-
Mahmood et al., 2008; Shetti et al. 2012). The phytochemical 
screening of the D. salicifolia extract show the existence of 
various types of active components like Alkaloids, Tannins, 
aponins, Flavonoids, Anthraquinines, anthraquinones and 
tannins. Due to the presence of these active chemical 
compounds the plant has potential pharmacognostic 
significance (El-Mahmood et al., 2008). These compounds 
have been shown as being effective in the prevention and 
treatment of gastrointestinal diseases and cancers (El-
Mahmood et al., 2008). Extracts of this plant are used for 
treating intestinal disorders such as diarrhea and dysentery, 
which are associated with bacterial infections (Akinpelu and 
Onakoya, 2006). Similarly, flavonoids are also used to treat 
various ailments. Previous in vitro studies have demonstrated 
that triterpenes and flavonoids have antibacterial and 
anti-cancer properties (Havsteen, 2002; Min et al., 2000). 
D. salicifolia extracts also have Ursolic acid and oleanolic 
acid (Akbar and Malik, 2002). These organic substances 
are also described as having anti-cancer properties. Their 
activity on HCT15 cells has been investigated (Li et al., 2002). 
The present study aims to scientifically access the glucose 
and cholesterol-lowering effects of D. Salicifolia extracts in 
Alloxan-induced diabetic albino mice.

2. Experimental Methods

2.1. Area of study

This investigation was conducted at the Department 
of Zoology, Hazara University Mansehra and National 
Veterinary Laboratory Islamabad, Pakistan.

1. Introduction 

Diabetes is an endocrine disease characterized by 
long-lasting high blood glucose levels primarily arising 
due to irregularities in insulin secretion and activity 
(Deepthi et al., 2017). The incidence of DM is increasing 
globally. Specialists predict that the number of people 
affected by diabetes is projected to increase 64% by 2025‚ 
meaning that 53.1 million people will be affected (Rowley 
and Bezold, 2012). The disorder has numerous pathogenic 
progressions ranging from autoimmune devastation of 
pancreatic β-cell and subsequent incomplete insulin 
scarcity (Type I) (Khazeem., 2011) or a decline in insulin 
production and activity (Type II). Prolonged hyperglycemia 
leads to problems in the breakdown of carbohydrates, 
fats and proteins causing extensive microvascular and 
macrovascular difficulties (Edem et al., 2021; Piero et al., 
2012; Singh,  et  al., 2016) Other abnormalities include 
retinopathy with possible vision loss, nephropathy 
culminating in renal damage, ulcers, weakness of joints, 
autonomic loss of neurons associated with intestinal, 
urinary, vascular and sexual abnormalities (Piero et al., 
2012). Diabetes patients commonly experience high blood 
glucose levels, frequent urination (polyuria), thirstiness 
(polydipsia), continuous appetite, loss in weight, visual 
impairment, and fatigue.

Modern treatments for DM can be limited by the 
costs of treatment, accessibility and varying side effects 
(Ali  et  al., 2021; Murugi  et  al., 2012; Mahmood  et  al., 
2021). Glucose-lowering medicines like sulfonylureas, 
biguanides and insulin have also been linked to increased 
body weight and hypoglycemia (Mukundi et al., 2015). 
Therefore, the provision of effective medicines that have low 
associated side effects remain to be challenge (Shetti et al., 
2012). Herbal remedies and traditional approaches are 
getting significant consideration from modern medicine 
practitiones, worldwide medicinal exploration and training 
organizations (Arif et al., 2021; Ashfaq et al., 2021; ALI et al., 
2021; Siddique et al., 2021). The World Health Organization 
estimates that 80% of individuals in developing nations 
particularly Africa, use traditional medicine (Musila et al., 
2002). Financial limitations have led many countries to 
search for low-priced management and treatment choices 
(Piero et al., 2012).

Plant-based herbal drugs offer a countless variety of 
bioactive constituents that can be used for the treatment 
of DM (Mahmood et al., 2012). The glucose-lowering agent, 
Metformin was initially a derivative of an old therapeutic 
herb Galega officinalis, which is still used by several 
communities as a treatment for diabetes. Certain plants 
have been verified to help and contribute to reducing 
minor difficulties associated with diabetes, while many 
others have been attributed to benefit the renewal of β-cells 

de sangue foram coletadas para verificar a glicose sérica e a concentração de LDL, TC, TG. O extrato demonstrou 
atividade anti-hiperglicêmica significativa (P <0,05), enquanto melhorias no peso corporal e no perfil lipídico dos 
camundongos foram observadas após o tratamento com o extrato. Este estudo estabelece que o extrato tem alta 
eficácia com comparativamente menos toxicidade e pode ser usado para o controle do DM.

Palavras-chave: diabetes mellitus, debregeasia salicifolia, atividade hipoglicêmica, hiperglicêmica e hiperlipidêmica, 
antidiabético, fitoquímicos, insulina, colesterol.



Brazilian Journal of Biology, 2024, vol. 84, e251046 3/9

Debregeasia salicifolia plant extract as antidiabetic agent

2.2. Plant Material

Plant ingredients (leaves) were picked from their natural 
habitats in the Hazara division, Khyber Pakhtunkhwa, 
and were identified in the Department of Botany, Hazara 
University Mansehra. Vouchers specimens were also 
deposited; specimen number (BN/S1/5-001). Renewed 
foliage was washed away with purified water, dried out 
at normal room temperature (250C) for eight days, away 
from direct sunlight, and crushed into a powder form 
with an electrical grinder. The crushed constituents were 
preserved at room temperature in dry plastic air-tight bags 
awaiting extraction.

2.3. Chemicals

To induce diabetes in mice, Alloxan was obtained from 
Sigma Aldrich Co., USA, and melted in phosphate buffered 
saline (PBS) solution. Methanol was used to extract the 
components of the plant whereas saline was used to 
soften it. Glucometer (Oncall) was used to check the blood 
glucose levels of mice.

2.4. Methanolic Extract preparation

Pulverized ingredients were completely dissolved in 
methanol by shaking the mixture for 72 hours using a 
shaker. The mixture was sieved with a piece of hygienic 
muslin fabric and then clarified by Whatman filter paper 
into a 1000 mL beaker. The acquired deposit was next 
discharged into the Rota vapor machine and kept stable 
at 50ºC to vaporize the methanol. The remains were 
stored in glass bottle. Lastly, the concentrated portion of 
the methanolic extract was transferred into bottles and 
placed in a water bath at 40°C to vaporize the methanol 
totally. The final extracts were kept at room temperature 
(RT) until practice.

2.5. Experimental Animals

Thirty (30) heathy male BALB/C mice weighing 30–40 g 
with a mean weight of 35 g, were procured from the animal 
division of the National Institute of Health (NIH) in 
Islamabad and were carried to the National veterinary 
laboratory (NVL) in Islamabad. Hygienic polypropylene 
cages were used to house the mice in an investigational 
room with 12 hours of light contact. The mice were 
allowed to acclimatize to the new workroom for a week 
before the investigation. Normal nutrition was delivered 
containing pellet and clean water ad libitum throughout 
the investigation. The ethical guidelines used were the 
Animal Ethics Team Rules of the National Veterinary 
laboratory Islamabad and were strictly complied with 
during the investigation.

2.6. Induction of hyperglycemia

The mice were retained and starved overnight for twelve 
hours, they were then weighed, and the blood glucose level 
of all starved mice were tested and documented. The mice 
were starved overnight, and a single dose of newly prepared 
Alloxan in Phosphate Buffer Sulphate (PBS) was injected 
intraperitoneally (150 mg/Kg, b.w) (Hilaly et al., 2002). 
After treating with a dosage of Alloxan for three days, the 

mice were deprived of food once more for 12 hours, their 
blood glucose was checked by (On-Call Extra) glucometer 
and their weight was also documented. Mice with blood 
glucose levels >200 mg/dl were measured as diabetic 
and were encompassed in the trial. Those mice without 
hyperglycemia after three days of Alloxan inoculation 
were excluded from the study.

2.7. Measurement of body weight

The bodyweight of the animals was tabulated six 
times during the study (i.e., before Alloxan injection 
(baseline values), 3 days after of Alloxan inoculation, 
first week, second week, third week and fourth week of 
the management time), with an ordinal weighing scale 
throughout the 28 days trial time and the changes in the 
body weight were noted.

3. Experimental Design

In our study, a total of 30 male mice were used and 
assigned randomly into three experimental groups, each 
group comprised of ten (10) mice.

Group I. The control group provided normal food and 
purified water ad libitum during the trial time.

Group II. The diabetic control group was fed a regular 
mouse diet and clean water ad libitum throughout the 
experiments.

Group III. This diabetic group of mice was treated with 
the plant extract at a dosage of 300 mg kg-1 and given a 
typical diet and clean water ad libitum throughout the 
experiment.

The weight of all the mice in each group was 
documented up to the end of the experiments.

3.1. Administration of Solvent Fraction to diabetic group 
mice

The plant extract was prepared in distilled water 
and a single dose of 300 mg/kg of body weight was 
administered orally to the group of mice with diabetes 
once every 24 hours.

3.2. Blood collection and Glucose measurement

Blood samples were collected from the tail by cutting 
with a surgical blade. Blood glucose levels were measured 
using a glucometer and documented. The tail was cleaned 
with 70% ethanol after taking a sample.

3.3. Lipid profile determination

Mice were anesthetized before sacrificing and blood 
samples were taken directly from the heart using a 
disinfected syringe. Samples were kept standing until 
the plasma and serum were separated from the blood. 
The samples were then centrifuged at 5000 rpm for 15 min 
and the serum was stored at 4 until the lipid profile was 
tested. The serum concentration of high-density lipoprotein 
(HDL), low-density lipoprotein (LDL) were measured using 
a method as described (Friedewald  et  al., 1972). Total 
cholesterol (TC), and triglycerides (TG) was measured using 
a method as developed before (Trinder, 1969).
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3.4. Qualitative phytochemical screening

The phytochemical screening was carried out for the 
presence or absences of secondary metabolites such as 
tannins, saponins, tormentic acid, alkaloids, terpenoids, 
pomolic acid, flavonoids, ursolic acid, cardiac glycosides.

3.5. Test for Tannins (Braemer’s Test)

Extract of plant (0.25g) was put in 10 ml distilled water 
and boiled. The solution was filtered with filter paper 
(Wathman No. 1) in a test tube and then Ferric Chloride 
(FeCl) (0.1%) was added to the filtrate. The filtrate was 
observed, and the appearance of brownish green color 
shows the presence of Tannins.

3.6. Detection of saponins (Froth test)

The 0.25 g of plant extract was dissolved in 5 mL boiling 
distilled water in test tube and cool down. The solution 
was vigorously shaken for two minutes and the appearance 
of froth indicate that saponins were present in the plant 
extract.

3.7. Alkaloids Detection (Wagner’s Test)

To the water dissolved 10 mg of plant extract 3 drops 
of Wagner’s reagent was added and the appearance of 
reddish-brown color shows the presence of alkaloids.

3.8. Test for Terpenoids (Salkowski’s test)

100 mg of 80% dried methanolic plant extract was 
dissolved in 5 mL distilled water followed by mixing 
in 2 mL chloroform. Then carefully 3 mL concentrated 
sulphuric acid (H2SO4) was added and appearance of 
reddish-brown color at interface confirms the terpenoids 
presence in the plant extract.

3.9. Test for Flavonoids

For the removal of fatty materials 0.5 g plant extract 
was shaken with pet ether and then dissolved in 20 mL 
of ethanol (80%). The solution is filtered, and following 
tests were performed with the filtrate for the presence 
of Flavonoids. a) Mixing of the filtrate (3 mL) with 1% 
AlCl3 (4 mL) in MeOH. The appearance of yellow color 
indicates that flavonols, flavones are present in the 
extract. b) Mixing of filtrate (3 mL) with 1% KoH (4 mL) 
and appearance if dark yellow color confirms the presence 
of flavonoids.

3.10. Detection of anthraquinones (Borntrager’s test)

The plant extract (1 g) was boiled with 1% HCl (6 mL) in 
test tube and filtered and then shake with benzene (5 mL). 
After removal of benzene 10% ammonium Hydroxide 
(NaOH) was added and appearance of pink, violet or red 
ring confirms anthraquinones.

3.11. Test for Coumarins

0.5 g of plant extract was put in a test tube having water 
and then covered with moistened 1N NaOH filter paper 
and suspend in boiling water for few minutes. The filter 

paper was observed in UV light. Appearance of yellow 
florescence confirms the coumarins appearance.

3.12. Detection of Glycosides (Keller-kiliani test)

For the detection of Glycosides 0.5 g plant extract was 
taken in a test tube and 20 mL distilled water was added. 
After 24hr, filtration was done using filter paper and 5mL 
extract was treated with concentrated glacial acetic acid 
(2 mL) and few drops of FeCl3 (0.1%). Then the whole 
mixture was put in 1mL concentrated H2SO4 test tube 
and appearance of brown ring at interface was observed.

3.13. Statistical analysis
The documented data were put in an Excel spreadsheet 

and analyzed statistically using GraphPad prism software 
(version 5). Outcomes were shown as Mean ± SD. Oneway 
Analysis of variance (ANOVA) test monitored by Tukey test for 
significant were utilized for numerous relationships among 
non-diabetic control mice group, the mice with diabetes 
and those treated with the plant extracts (300 mg kg-1b.w). 
p<0.05 was considered statistically significant.

4. Results

4.1. Preliminary Phytochemical Screening

Phytochemical screening of D. Salicifolia shows the presence 
of some secondary metabolites summarized in the Table 1.

4.2. Effects of an orally administered D. Salicifolia extract 
on the levels of glucose in diabetes-induced mice.

The results show that D. Salicifolia extract treatment 
significantly (P<0.05) reduced the glucose concentration of 
the diabetes-induced mice treated with a dosage of 300 mg 
kg-1directed orally for 28 days in comparison to the diabetic 
control group. The glucose level in the diabetic group was 
found to have increased steadily from the beginning to 
the end of the experiment (315.8± 137.95 to 367.4±121.17), 
whereas the mice in the non-diabetic control groups had a 
relatively stable level (118.8±19.98 to 120.3±7.89). The initial 
high levels of glucose were found to have been significantly 
(P<0.05) reduced in the treatment group with the constant 
provision of D Salicifolia extracts over a period of 28 days 
when compared to the diabetic control group (Table 2)

Table 1. Phytochemical Constituents of D. Salicifolia.

Metabolites Name of Test Results

Tannins Braemer’s Test ++

saponins Froth test ++

Alkaloids Wagner’s Test ++

Terpenoids Salkowski’s test ++

Flavonoids NaOH/KOH Test ++

Coumarins --

Glycosides Keller-kiliani test) --

Notes: ++ = Test Positive; -- = Test Negative.
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4.3. Measurements of Lipid profile

The current investigation showed the importance of 
elevated cholesterol levels in diabetes-induced mice. 
The whole cholesterol (TG, HDL, LDL, and TC) levels were 
found to be highly elevated in the diabetic group. Elevated 
level of high-density lipoprotein (HDL) was relatively 
less in the diabetic group, which shows the dangerous 
implications for the development of vascular diseases. 
The quantity of total cholesterol, triglycerides and LDL were 
investigated and found to be reduced after treatment with 
the extract even though the reduction was only marginal. 
The amount of high-density lipoprotein (HDL) and others 
were found to be normal in the extract-treated group. 
This suggests that the D. salicifolia extract is effective in 
normalizing cholesterols levels in mice. In our findings, 
total cholesterol, triglycerides, LDL and HDL were somewhat 
changed in the serum of the control and treatment groups 
as shown in (Table 3).

4.4. Body Weight changes in mice after treatment with 
extract

The bodyweight of the control and treated mice were 
found to be increasing over time as opposed to the decrease 
seen in the diabetic mice, potentially due to alloxan 
treatment. In this present study, the oral administration of 

D. Salicifolia extract at a concentration of 300 mg kg-1b.w, 
was found to increase the weight of the mice significantly 
(P<0.05) when compared to the diabetic control mice and 
baseline weight of the animals. This improvement in body 
weight we propose it due to the influence of the extract of 
D. Salicifolia over a period of 28 days. Body weights were 
measured five times during the study period (i.e., Baseline 
[before injection of Alloxan] as day 1, day 7, day 14, day 21, 
day 28 of the study period), with a digital scale from NVL 
Islamabad. The current result shows that those mice that 
were treated with the extract began showing an elevation 
in body size which may be attributed to protein build-up 
in the body. This influence of the extract could be due to 
antihyperglycemic action leading to the recovery of the 
body weight. Variation in the body weight throughout the 
entire study over time is shown in (Table 4).

5. Discussion

Diabetes is an endocrine disorder associated with high 
blood glucose levels and irregular metabolism. Long-lasting 
high levels of glucose are related to numerous problems, 
such as cardiovascular disease, kidney disease and visual 
defects (SINGH et al., 2016) Existing treatments for diabetes 
have numerous adversities (Mukundi et al., 2015). Therefore, 

Table 2. Effect of D. salicifolia plant extract on fasting blood glucose levels Alloxan-induced diabetic albino mice after four weeks of treatment.

Treated groups

Fasting BG level (mg/dl)

Initial valve
After one 

week
After two 

weeks
After three 

weeks
After four 

weeks

Normal Control 118.8±19.98 93.9±11.37 109.5±13.31 106.8±14.61 120.3±7.89

Diabetic Control 315.8± 137.95 322.2±102.86 334.7±78.49 346.4±86.43 367.4±121.17

D.salicifolia extract300 mg kg-1 296.9±135.5 247.5±115.14* 198.6±91.02* 176.4±76.84* 154.3±63.97*

*P<0.05. Data represents Means ± SD, (n=10).

Table 3. Effect of D salicifolia plant extract on Lipid profile of Alloxan-induced diabetic albino mice after four weeks of treatment.

Treatment Groups
Lipid profile

(TG) (HDL) (LDL) (TC)

Normal control 75.67±13.32 43±3.00 55.67±3.00 114.33±12.10

Diabetic Control 117.33±23.86 35.67±3.51 88.33±10.69 141.33±8.74

Extracted treated300 mg kg-1 100.33±17.01 38.67±3.51 83±1.00 138.67±30.43

Data represents Means ± SD, (n=10).

Table 4. Effect of Debregesea salicifolia plant extract on body weight of Alloxan-induced. Diabetic albino mice after four weeks of treatment.

Treatment groups
Bodyweight (gm.)

1st day 7th day 14th day 21st day 28th day

Normal Control group 34±2.11 34±2.11 33±2.58 36.5±2.42 35±2.36\

Diabetic Control 36±2.48 334.5±2.84 31.3±3.31 28.1±2.57 25±2.32

D. salicifolia extract 300 mg kg-1 34±2.78 32.3±3.89 32.8±81.02* 33.5±3.70* 34.5±2.57*

*P<0.05. Data showed Means ± SD, (n=10).
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the exploration of safe, accessible and low-priced anti-
diabetic substances needs to be sustained (Rajagopal and 
Sasikala, 2008).

Plant derivatives have been demonstrated as being 
active and effective in treating DM. The WHO estimates 
that 80% of people worldwide utilize plant remedies for 
the treatment of different types of diseases (Alarcon-
Aguilar et al., 2000). The consumption of plant extracts and 
their active compounds has increased worldwide owing 
to the evident benefits. In this investigation, diabetes was 
induced by the administration of an inducing agent called 
Alloxan monohydrate. This drug destroys and decreases 
the pancreatic β-cell population in the islets of Langerhans 
by the production of reactive oxygen species i.e. nitric 
oxide (Szkudelski, 2001). The oral administration of a 
methanolic leaf extract of D. salicifolia in diabetic mice 
revealed glucose-lowering activities, indicating that the 
plants constituents have glucose-lowering compounds. 
The blood glucose reducing activity of the extract may be 
due to an increase in the use of glucose by marginal cells 
in muscles, liver and fat cells owing to increased insulin 
sensitivity and upregulation of insulin receptors or short 
activation of β-cells of the pancreas lead to insulin release 
(Ayodhya et al., 2010). The anti-hyperglycemic activity of 
the extract may also be due the interference of nutritive 
carbohydrates and disaccharide absorption in the small 
intestines of mice resulting in digestive flexibility and 
pouring (Esmaeili and Yazdanparast, 2004). This could also 
be due to renewed β-cells (Sharma et al., 2006; Lombardo 
and Chicco, 2006), and/or increased sensitivity to insulin. 
The extract of the plant may also enhance liver function 
such as the uptake of glucose, facilitating the transportation 
of serum glucose to outlying tissue and consumption 
(Ikmal et al. 2013). The glucose reducing influence of our 
plant extract is similar to that observed in previous studies. 
For example, the aqueous leaf extracts of Helichrysum 
odoratissimum showed anti-diabetic action by improving 
either the secretion of pancreatic insulin from the β-cells 
or the discharge of attached insulin (Njagi et al., 2015). 
A chemical component present in garlic has also been shown 
to exert anti-oxidative action by removing reactive oxygen 
species and enhancing cellular antioxidant enzymes like 
superoxide dismutase, catalase, and glutathione peroxidase 
(Njagi et al., 2015). Murugi et al., (2012) demonstrated 
that Caesalpinia volkensii leaf extracts show a glucose-
lowering effect in Alloxan-induced diabetic mice at dosage 
of 50, 100 and 150 mg kg-1 by weight the administration 
of Momordica charantia orally at a dosage of 300 mg kg-

1body weight also reduced the fasting blood glucose levels 
in mice (Xu et al., 2015). There is a higher anti-diabetic 
effect observed when anti-hyperglycemic plant extracts 
are administered intraperitoneally as compared to the 
oral route, potentially due to the relatively reduced rate 
of assimilation (Meezan et al., 2005). The plant extract in 
our study may be absorbed by active transport at a dosage 
of 300 mg kg-1of body weight. The lesser glucose levels in 
mice orally and intraperitoneally administered with extracts 
can be a consequence of high glycolysis (Meezan et al., 
2005). The methanolic leaf extract of D. salicifolia indicates 
insulin-mimetic action and at times worked better than 
traditional medicines orally administered, these may be 

due to the element that increases absorption of glucose 
by marginal mediation of GLUT-4 or the extracts might 
be effortlessly immersed in the intraperitoneal cavity and 
gastrointestinal mucosa.

The anti-hyperglycemic influence of the extracts of the 
D salisifolia might also be accredited to the existence of 
numerous phytochemical ingredients it contains sterols, 
tannins, saponins, alkaloids, terpenoids, flavanoids, 
free and bound anthraquinones etc, that have been 
related with anti-diabetic influence (Modak et al., 2007). 
The conclusion of the anti-diabetic effects of D. salicifolia 
could be attributed therefore to these detected components. 
The polyhydroxylated flavonol improves lipid production 
and glucose absorption in the adipocyte’s tissues, likewise, 
flavonoid and myricetin have insulin-mimetic activities 
(Modak et al., 2007). Epicatechin and its active ingredients 
have been shown to enable insulin discharge through the 
conversion of proinsulin to insulin in vitro. It has been 
revealed that the flavonoid component from Pterocarpus 
marsupium could be indicated for pancreatic beta-cell 
regeneration (Li et al., 2009). Flavonoid glycosides such 
as isostrictinin, pedunculagin, and strictinin are the active 
ingredients of Psidium guajava, which are being used in the 
clinical management of diabetes due to increased insulin 
secretion (Li et al., 2009) and this is also observed in our 
studied plant. At 50-150 mg kg-1 flavonoids isolated from 
the leaf of Ipomoea batatas decreases lipid and glucose 
level in Alloxan-induced diabetic mice (Shukla et al., 2012) 
corroborating with the outcome of our study where blood 
glucose and lipid levels, were improved. The aqueous leaf 
extract of Lippia javanica consists of alkaloids, which are 
recognized to have blood glucose level lowering capacity, 
also found in the plant D salicifolia El-Mahmood et al., 
(2008). An alkaloid fraction from C. decidua exhibits 
hypoglycemic prospective in mice (Sharma et al., 2010), 
the same component was found in our studied extract.

Alkaloids and tetrandrine show antioxidant actions 
attributable to many natural actions related to this plant’s 
anti-diabetic influence. The alkaloids l-ephedrine of Ephedra 
distachya plant has shown glucose-lowering action in mice 
with diabetes due to restoration and renewal of atrophied 
pancreatic cells that discharge insulin (Piero et al., 2015; 
Alarcon-Aguilar et al., 2000). Similar constituents were also 
investigated in the D salisifolia plant, which has confirmed 
glucose reducing effects. The aqueous leaf extract of 
Lippia javanica contains saponins that have been shown 
to exhibit glucose-lowering effects (Arika  et  al., 2015). 
The intraperitoneal dosage of 100, 200 mg kg-1b.w of the 
leaf extract of Acanthopanax senticosus in Alloxan-induced 
diabetic mice showed the presence of saponins (that are 
also present in D salisifolia) that lower blood glucose and 
adrenaline levels without effecting the blood glucose 
levels in untreated mice.

Kumari  et  al.confirmed that 50% of Acacia nilotica 
consists tannins which have been shown to reduce 
blood glucose in diabetic mice (Kumari  et  al., 2014). 
The methanolic leaf extract of D salicifolia also consists 
of tannins that are known to have anti-diabetic effects. 
In medical reports, all kinds of tannins may contribute 
to managing sugar concentration in blood. Tannin has 
been revealed to motivate the receptor tissues to utilize 
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glucose (Kumari et al., 2014). The methanolic leaf extracts 
of D. salicifolia also consists of terpenoids that have sugar-
lowering constituents. Terpenoids have been revealed to 
lower diastolic blood pressure and decrease the glucose 
in the blood of hypertensive and diabetic patients 
correspondingly (Piero  et  al., 2015). Terpenoids also 
improve skin quality, increase the number of antioxidants 
in wounds, and renovate swollen tissues by improving 
blood circulation (Piero et al., 2015). The seeds and leaves 
of S. spectabilis are utilized for the management of diabetes 
mellitus due to the presence of terpenoids

Lipids play a crucial function in the etiology of 
diabetes (Sharma  et  al., 1996). The main problems of 
high lipid levels in diabetes are hypercholesterolemia and 
hypertriglyceridemia (Al-Shamaony et al., 1994). In the 
current study, it was discovered that the methanolic 
extract of D. Salicifolia decreases blood cholesterol levels 
at a dosage of 300 mg kg-1of b.w., although this was not 
found to be significant at this dosage (P>0.05).

Increased HDL levels were also observed, whereas 
a reduction was observed in the LDL values although 
not significant. Cholesterol levels in streptozotocin-
induced diabetic rats decreased following Nigella sativa 
extract treatments at concentrations of (350 mg kg-1) 
and Cinnamomum zeylanicum extract (500 mg kg-1) for 
twenty-one days, compared to the diabetic control group 
(Al-Logmani, 2009). In the present work, Alloxan-induced 
diabetic mice were cured with D. salicifolia extract at a 
dose of 300 mg kg-1for 28 days which reduced the levels of 
low-density lipoprotein-cholesterol (LDL), increased high-
density lipoprotein (HDL) and also normalized cholesterol 
(TC) and Triacylglycerol (TG) marginally (P>0.05). Though 
the amount of D. salicifolia was different from the doses 
of N. sativa and C. zeylanicum extracts the treatment dose 
and period need to be optimized in future investigations.

The Momordica cymbalaria extract displayed a 
significant (p<0.05) reduction in TC, TG, LDL, with an 
upsurge in HDL at a dosage of 250 mg kg-1for two weeks 
(Radhika et al., 2015), a result that agrees with our study 
in which 300 mg kg-1of D. salicifolia was administered. 
The enhanced hypolipidemic influence of M. cymbalaria 
extract may be due to the presence of different active 
compounds within the plant as it showed impressive 
results of lowering concentration and treatment time as 
compared to the D. salicifolia extract.

The reduced cholesterol levels following D. Salicifolia 
extract treatment may be due to the high efficiency of 
certain enzymes like lecithin cholesterol acyltransferase 
enzymes, which regulates blood lipid concentration and 
changes the fatty acid into its deposited form (triglyceride).

Chloroform leaf extracts of Nerium Indicum were given at 
a dose of 500 mg kg-1b.w for one week which significantly 
(P<0.05) improved the bodyweight of Alloxan-induced 
diabetic rats (Sikarwar et al., 2009). In the present study 
the methanolic extract of D. salicifolia was directed at an 
amount of 300 mg kg-1to Alloxan-induced diabetic mice 
for four weeks, which resulted in a significant (P<0.05) 
improvement in the bodyweight of mice. The dose of 
D. salicifolia was smaller than that of N. indicum, but it 
is noted that dose of 500 mg kg-1of N. indicum extract 
is much more effective than the 300 mg kg-1dose of D. 

salicifolia extract in shorter periods for the treatment of 
DM. The blood glucose level reduction observed in this 
study was comparatively higher than that observed for 
other agents in previous studies.

6. Conclusion

The methanolic leaf extracts of D. salicifolia has anti-
diabetic potential due to the existence of important 
phytochemicals that confer the anti-diabetic actions. 
The oral administration of methanolic extract was however 
found to be very active in lowering the blood glucose, 
normalizing weight as well as marginally improving 
lipid profiles. The anti-diabetic potential of the plant 
extract investigated may be due to the occurrence of 
phytochemicals. Therefore, this work proves the medicinal 
use of D. salicifolia and demonstrates its effectiveness in 
controlling DM. Further investigations need to be carried 
out focusing on the molecular underpinnings leading to 
its use in treating DM. Investigation and utilization of this 
plant in advanced wildlife or human subject experiments 
should also be planned to determine its full drug potential.
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