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Abstract:- Diabetes mellitus is a metabolic disorder
associated with chronic hyperglycemia caused by
inherited or acquired deficiency of insulin production or
resistance to action of the produced insulin. In the
present study fresh leaves extracts of Azadirachta indica,
Bryophyllum pinnatum, Carica papayaand Mikania
cordatawere selected on the basis of traditional behavior
of local people for the treatment of diabetes in
Bangladesh. Crude extracts prepared by agueous UAE
method was used in this study on hormone induced
diabetic mice by FPG Test. Most of the plants showed
marked anti-diabetic properties comparison to the
standard antidiabetic drug Glibenclamide.
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I INTRODUCTION

Diabetes mellitus is a metabolic disorder associated
with chronic hyperglycemia and imbalance of carbohydrate,
protein and fat metabolism (Adenowo et al., 2014). It is an
age-long disease (Ogundele et al., 2017) caused by inherited
or acquired deficiency of insulin production or resistance to
action of the produced insulin (Setter et al., 2000; Fakeye et
al., 2007). The distinguishing symptoms of diabetes are
polyuria, polydypsia, polyphagia, and unexpected weight
loss (Altan 2003; Sinha et al., 2018). Long term
complications arising from diabetes are major causes of
diabetes morbidity and mortality (Akhere et al., 2013).

Most of the drugs for example insulin and oral
hypoglycaemic agent such as sulfonylureas, metformin, a-
glucosidase inhibitors, troglitazone, are currently used to
treat diabetes mostly target the lowering of blood glucose
concentrations to normal levels (Gy et al., 2005; Akhere et
al., 2013, Sinha et al., 2018). However, marked drawbacks
such as resistance and side effects ranging from liver
toxicity, increased cardiovascular risk, abdominal
discomfort, flatulence, diarrhea etc. are also observed
(Cheng and Fantus, 2005; Adenowo et al., 2014). Natural
medicine may be the good source for treating diabetes and
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associated diseases. Worldwide 306 to 400 plants or fruits
have been identified as herbal remedies for diabetes
(Andrade-Cetto and Heinrich, 2005; Rao et al., 1997; Sinha
et al., 2018).

Ethnobotanical study in Bangladesh conducted by
Ocvirk et al., (2013) and Haque et al. (2017) observed the
popular uses of Azadirachta indica in rural and urban people
for the remedial purpose of diabetes. Similarly remedial use
of Bryophyllum pinnatum (Rahmatullah et al., 2011a),
Carica papaya (Haque et al. 2017) and Mikania cordata
(Uddin et al., 2019) were also observed on diabetes patients
by separate study. In the present study Azadirachta indica,
Bryophyllum pinnatum, Carica papaya and Mikania cordata
were selected for hypoglycemic study on dexamethasone
induced diabetic mice.

A comparatively noble green extraction procedure was
used in the present study for extraction purpose. Ultrasound
was used to breakdown the cell wall for driving out all polar
and non-polar compounds present in the plant’s cell. Simple
distill water was used as solvent make it environment
friendly and cost effective.

1. MATERIALS AND METHODS

Collection and Identification Plant Materials

Fresh leaves of Azadirachta indica, Bryophyllum
pinnatum,Carica papaya andMikania cordata were
collected from the Botanical Pesticide Garden of Institute of
Environmental Science of Rajshahi University, Bangladesh.
All plant’s parts were identified by the Taxonomist of the
Department of Botany, University of Rajshahi. Herbarium
specimens of all plants were duly preserved in the Botanical
Pesticide and Environmental Microbiology Lab, IES, RU for
further reference.

Preparation of Crude Extracts

Fresh leaves of Azadirachta indica, Bryophyllum
pinnatum, Mikania cordataand Carica papaya were washed
properly by running tap water followed by distilled water for
removing debris, and placed in a shade for drying out the
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surface water. Within 6 hours 50 gm of each plant’s was
taken in a conventional juice blender machine by addition of
250 ml distilled water i.e., material: water ratio was 1:5
(Sadat et al., 2019). 10-15 minutes blending were sufficient
to get fine particle in the leave juice which was easily passed
through a 20 mesh size net. Juice was transferred to a 500
ml conical flask and placed in an ultrasonic bath for
ultrasound treatment. Total 30 minutes ultrasound
treatments were done in the following manner 15 minutes
treatment + 15 minutes rest + 15 minutes treatment at 40°C
bath temperature. The mixture was then filtered by three
layer of cloth and dried at 55°C temperature in a water bath.
The dried extract was collected in a vial and preserved in the
refrigerator (for further use). The process was previously
validated in the Botanical Pesticide and Environmental
Microbiology Lab, University of Rajshahi.

Hypoglycemic Study of Crude Extracts on Diabetic Mice

The objective of this study was to measure the
hypoglycaemic effect of crude extracts on overnight fasted
animals. Fasting is defined as no calorie intake for the last
eight hours and fasting plasma glucose (FPG) levels >7
mmol/l (126 mg/dl) is considered as diabetic condition
(ADA 2014; TUEPG 2015). Hormone (glucocorticoid
created by dexamethasone) induced diabetes mice were
enrolled in the present study. 6 groups including 4 mice of
either sex were selected from the dexamethasone induced
diabetic mice which were created by intraperitoneal
injections of 10 mg/kg/day of dexamethasone on normal
Swiss albino mice for around 7 days (Ogawa et al., 1992).
Group | mice were considered diabetic control were served
only distil water. Group Il mice were served as diabetic
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treatment by standard anti-diabetic drug glibenclamide (600
Hg/kg-bw/dose) and Group 111 to VI were served as diabetic
treatment by extract (300 mg/kg-bw/dose). After overnight
fasting, a 0-min blood samples were taken from the tail tip
of all mice under mild ether anesthesia. Blood samples were
taken after 2 hours of administration of test drugs. All
experimental procedures were performed in compliance
with institutional and international policies governing the
humane and ethical treatment of experimental animals as
contained in the United States National Institutes of Health
(NIH) guidelines (NIH 1985) after ethical approval by the
Ethical Committee of University of Rajshanhi.

1. RESULTS AND DISCUSSION

In the present study anti-diabetic (hypoglycaemic)
properties was measured on artificially developed diabetic
animal (mice) model by using the aqueous UAE crude
extracts of Azadirachta indica, Bryophyllum pinnatum,
Carica papaya and Mikania cordata. It was observed that A.
indica, B. pinnatum and C. papaya successfully reduced the
plasma glucose level below 126 mg/dl and showed
significant (p<0.05) glucose lowering effect compared with
the diabetic control (Table 1). The effect was observed
almost similar to the standard anti-diabetic drug
glibenclamide (p>0.05). Though crude extracts of M.
cordata failed to reduce plasma glucose level below 126
mg/dl, but significant (p<0.05) reduction was observed than
the diabetic control (Chart 1), statistically similar to the
standard drug glibenclamide (p>0.05). Results indicated the
distinguished anti-diabetic properties of those crude extracts.

Table 1: Effect of Crude Extracts on FPG Level of Experimented Mice

Plasma Glucose Level (mg/dl) P value
(Values are mean + SEM for n=4) (After treatment)
Treatment Std.
Treat tG
reatment &rolp 0 Hour 2 Hour Control drug
(Before treatment) (After treatment) Vs. Treatment Vs.
Extract

Group I: Diabetic control 233.10+7.28 229.95+7.54 - -

Group II: Glibenclamide 227.70+13.663 100.35+12.32 0.000 -
Group I1I: A. indica 229.95+28.46 119.70+14.28 0.000 0.089
Group I1I: B. pinnatum 234.00£18.30 120.15+£22.12 0.001 0.288
Group 1V: C. papaya 239.85+£15.38 113.40£12.02 0.000 0.130
Group VI: M. cordata 226.35+13.32 147.60£24.10 0.013 0.078

* At fasting condition, >7 mmol/l (>126mg/dl) considered diabetic situation (ADA 2014).
P<0.05, indicate significant difference at 5% level of significance
P>0.05, indicate no differenceat 5% level of significance
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Chart 1: Comparison of hypoglycemic effects of crude
extracts with standard anti-diabetic drug.

Form the above study, it was observed that the
aqueous UAE crude extracts from fresh leaves of
Azadirachta indica, Bryophyllum pinnatum, Carica
papayaand Mikania cordata had significant hypoglycemic
properties almost similar to the standard anti-diabetic drug
glibenclamide (Chart 1). Leaf extract of A. indicawas also
previouslyproved hypoglycemic on alloxan induced diabetic
animals (Nagashayana et al.,, 2014) and streptozotocin
induced diabetic animals(Morshed et al. 2011). Similarly,
Kpomah and Arhoghro (2012) reported significant reduction
of serum glucose of the alloxan induced diabetic albino rats
by B. pinnatum extracts whereas Aransiolav et al. (2014)
found the enhanced performance of the existing drugs
(glibenclamide) with the use of the aqueous extract B.
pinnatum leaves.Previous study found significant activity of
C. papaya leaves extracts on alloxan induced diabetic mice
(Sinha et al., 2018) and streptozotocin induced diabetes
rats(Juérez-Rojop et al. (2012).Crude extracts of Mikania
cordata fresh leaves had marked anti-diabetic effect found
in the present study but comparatively very less than the
standard anti-diabetic drug glibenclamide. However,
previous study found a beneficial effect in the treatment of
diabetes mellitus on alloxan-induced diabetic rats and
proposed for the therapy of diabetes (Nurhayati et al., 2013).

V. CONCLUSION

Most of the selected plants showed significant
hypoglycemic effect on animal which was almost similar to
the standard anti-diabetic drug glibenclamide. Aqueous
UAE extract (free from hazardous organic solvents) of the
above plants may be suitable for applying human trial for
evaluating anti-diabetic properties on human.
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