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ABSTRACT

An in vivo investigation on the gross and cellular changes of the pancreas of Swiss albino mice
treated with Ficus racemosa extract was carried out at the Bioresearch Laboratory, Department of
Anatomy and Histology, Faculty of Veterinary Science, Bangladesh Agricultural University,
Mymensingh. Twenty (20) Swiss albino mice (Mus musculus, age: 4-5 weeks, weight 25-28g,
purchased from ICDDR,B) were used for this experiment and were grouped (each group has 5 mice)
as the control group (C), diabetic control group (DC), glibenclamide treated group (GL) and Ficus
racemosa extract treated group (FR) and provided with feed (standard mice pellets purchased from
ICDDR,B) and water ad libitum. Diabetes mellitus was induced by single intra-peritoneal injection of
freshly prepared solution of alloxan monohydrate (150mg/kg body weight) dissolved in
physiological saline in overnight fasted mice. The ethanolic extracts of Ficus racemosa fruit
(250mg/kg body weight) was administered orally once daily for 30 days in comparison to a standard
antidiabetic drug, glibenclamide (600ug/kg body weight). The uniformity of all the management
practices was also maintained. The total experimental tenure was 30 days. At the end of the
experiment, mice were ethically sacrificed and necessary samples were collected from the pancreas
and were preserved, processed for slide preparation and stained (H & E stain) for histo-
morphological investigation. Pancreas of the normal control group showed no morphological
changes, whereas, both the colour and shape were significantly changed in the diabetic control
group. The alteration was effectively restored in the standard anti-diabetic drug (glibenclamide)
treated group as well as the Ficus racemosa extract treated group. Histologically, necrosis in the
islets and focal acinar damages, found in the diabetic pancreas were restored to normal in the Ficus
racemosa extract treated groups, and were significantly related to that of the effect produced by
standard antidiabetic drug, glibenclamide. Therefore, it is assumed that the Ficus racemosa extract
might be used as an anti-diabetic drug or as an adjuvant in the diabetic therapy. Results might aid to
explore a frontier, inexpensive, safe and effective anti-diabetic drug in future.
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I. Introduction

Diabetes mellitus is a major metabolic disorder characterized by chronic hyperglycemia as a
result of a relative or absolute lack of insulin or the actions of insulin (Mastan et al., 2009). Beta (f)
cells produce insulin which is the principal hormone that regulates the uptake of glucose from the
blood into most cells of the body to use as fuel, for conversion to other needed molecules and to inhibit
the process of gluconeogenesis. In diabetic animals, considerable reduction in the islets of Langerhans
and depleted islets results in marked decrease of f-cells number and inadequate amount of insulin
secretion (Gardner and Shoback, 2011). Insulin deficiency leads to metabolic aberrations in the
animals namely increase blood glucose or hyperglycemia (Chude et al., 2001). Diabetes is the world’s
largest endocrine disease associated with increased morbidity and mortality rate (Sophia and
Manoharan, 2007). Globally, an estimated 387 million people have diabetes in 2014, with type 2
diabetes making up about 90% of the cases (Shi and Hu, 2014). This is equal to 8.3% of the adults’
population, with equal rates in both men and women (Vos et al., 2012). The number of people with
diabetes is expected to rise to 592 million by 2035. Worldwide in the years 2012 to 2014, diabetes is
estimated to have resulted in 1.5 to 4.9 million deaths per year, making it the 8th leading cause of
death (IDF, 2014).

About 77% of people with diabetes live in low and middle income countries (IDF, 2014). The Indian
subcontinent has emerged as the capital of this diabetes epidemic. The reported prevalence of diabetes
in adults between the ages of 20 and 79 in the developing countries is as follows: India 8.31%,
Bangladesh 9.85%, Nepal 3.03%, Sri Lanka 7.77% and Pakistan 6.72% (Unwin et al, 2011).
Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders
(BIRDEM) carried out a recent survey which revealed the prevalence of the disease in the rural
population to be about 6.8% (Rahim et al., 2007). Population growth, ageing of populations and
urbanization with a sophisticated lifestyle is likely to direct to a high prevalence of the disease in
Bangladesh. These factors will create a hazard to the economic status of the national healthcare
systems (Haque et al, 2014). Diabetes is still not completely curable by the present anti diabetic
agents. Insulin therapy is the only satisfactory approach in diabetic mellitus, even though it has several
drawbacks like insulin resistance, anorexia, brain atrophy and fatty liver in chronic treatment (Nahar
et al, 2010). Drug resistance, cardio-vascular complications, hypersensitivity, ketoacidosis, gasto-
intestinal upset, coma, seizure or other neurological impairment are reported in the patients treated
with oral anti-diabetics (Moller, 2001). Plant drugs and formulations are considered to be less toxic
and free from side effects than synthetic ones (Mitra et al.,, 1996). In the search for new hypoglycemic
compounds, it would be imprudent to ignore the traditional treatment of diabetes, which continues to
provide the mainstay of therapy in region of the world where conventional drugs are not readily
available or cannot be afforded (Amin et al. 2015).

Ficus racemosa plant has been viewed as an anti-diabetic plant since it became commercially available
several decades ago. Hypoglycaemic and in vitro antioxidant activities of F. racemosa (Linn.) fruits
ethanolic extracts were reported earlier (Zulfiker et al., 2011). However, its histo-morphological role
in pancreas had hardly been included in the anti-diabetic study while using as medicinal plants to treat
induced diabetes. F. racemosa have vast range of hypoglycemic phyto-constituents like alkaloids, (3-
sitosterol, flavonoids, lupeol, saponins, tannins and glycosides. These phyto-chemicals may delay the
development of diabetic complications and correct the metabolic abnormalities by correcting altered
carbohydrate metabolism, maintaining integrity and function of f-cells (Tiwari and Rao 2002). This
plant extract controls muscle wasting ie, reversal of gluconeogenesis and also improve insulin
secretion and glycemic control resulted in body weight improvement (Varma et al.,, 2009). In this
connection, the present study was aimed to investigate the restoration of the damages of diabetic
pancreas both at gross and cellular levels treated with Ficus racemosa fruit extract in alloxan induced
diabetic mice and to establish a new, safer and cost effective herbal drug for diabetic animals.
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I1. Materials and Methods

Plant description

Ficus racemosa Linn. (Family: Moraceae), which is considered sacred, has golden coloured exudates
and black bark (Joy et al., 2001). It’s native to Australia, South-East Asia and the Indian subcontinent.
The plant is frequently found around the water streams and is also cultivated (Joseph and Raj, 2010).
It is a large deciduous tree up to 18m high, leaves are ovate, ovate-lanceolate or elliptic, sub-acute,
entire and petiolate and are shed usually by December and replenished by January and April,
when the tree becomes bare for a short period. It has evergreen leaves; if it is close to a water source
(Paarakh, 2009). Figs are subglobose or pyriform, red when ripe, borne in large clusters, on short,
leafless branches emerging from the trunk and the main branches (Cooke, 1967). The tree is without
aerial roots unlike its many family members (Anita and Mittal, 2011).

Scientific classification
Kingdom: Plantae
Division: Magnoliophyta
Class: Magnoliopsida
Order: Rosales
Family: Moraceae
Genus: Ficus
Species: Ficus racemosa
Synonym: Ficus glomerata Roxb.
Common names: Jaga dumur, Gulang dumur, Yajna dumbar,
Udumbara, Gular fig, Cluster fig, Indian fig, Country fig, Goolar
Fig, Atti etc.

Figure 01. Fruits of F. racemosa.

Selection, maintenance and management of experimental animals: The study was carried out in
the Department of Anatomy and Histology of Bangladesh Agricultural University in support of Ministry
of Science and Technology, Government of Bangladesh, during January 2014 to June 2015. Young
Swiss-albino mice of either sex (aged 4-5 weeks; average weight 25-28g) were purchased from the
Animal Research Branch of the International Centre for Diarrhoeal Disease and Research, Bangladesh
(ICDDR,B). The collected mice had neither any developmental disorders, detectable genital diseases
nor other diseases that may cause any problem in the experiment or affect the result of the
experiment. They were kept in standard environmental condition (room temperature 25.0 + 3.0 °C,
humidity 35-60% and 12 hours light and 12 hours dark cycle) for one week for acclimatization after
their purchase. The mice were provided with experimental & normal feeding (standard mice-pellets
collected from ICDDR,B) and watering ad libitum. Excreta were removed from the cages on everyday.
During the experimental period uniformity of the management practices was maintained. The mice
were treated in accordance with the institutional and governmental guiding principles and the study
was approved by the Ethics in Animal Research Committee of the Bangladesh Agricultural University.

Plant extraction method: The fruits of Ficus racemosa were collected from Bangladesh Agricultural
University botanical garden. The botanical identity of this plant was determined by the descriptions
given and authenticated by the Crop Botany Department of Bangladesh Agricultural University. The
selected part (fruits) was cut into small pieces and dried in sunlight. The dried parts were then
grinded to make fine powder with the help of a suitable grinder. Dry powder was dissolved in 95%
ethanol (three times more in volume) in a clean, flat-bottomed conical flask for 5 days with occasional
shaking and stirring. The whole mixture was successively filtered through a piece of clean, white
cotton material and Whatman filter paper (Bibby RE 200, Sterilin Ltd., UK). The filtrate was
evaporated using rotary evaporator (BUCHI Rota vapor R-114) connected with BUCHI water bath B-
480 at 709C and dried ethanolic extract was obtained. Both powder and ethanol extracts were kept in
the refrigerator (Bhuyan et al., 2010).

Preparation of dosage of plant extract: The crude extract obtained from fruit was dissolved in 99%
dimethyl sulfoxide (DMSO) to prepare the solution where each 0.1 ml contained 250 mg Ficus

697
Published with open access at journalbinet.com
EISSN: 2312-7945, © Amin et al. (2016), Research paper



Amin etal. (2016) / J. Biosci. Agric. Res. 08(01): 695-702 DOI: 10.18801/jbar.080116.82

racemosa extract. 0.1 ml of each solution was administered by means of micropipette everyday/mice
during treatment to achieve required dose of respective agents (Nahar et al., 2010).

Induction and confirmation of experimental diabetes: At first body weight of each mouse was
calculated. Then required amount of alloxan monohydrate was measured according to the body weight
by following the dose of 150 mg of alloxan monohydrate/kg b.w. of mice. Then calculated amount of
alloxan monohydrate/mice was dissolved in 0.1 ml of sterile normal saline water. Diabetes was
induced by single intra-peritoneal injection of alloxan monohydrate (150 mg/kg body weight)
dissolved in normal saline, after an overnight fast (access to water only) of 12 hours to make animals
more susceptible to develop diabetes (Sophia and Manoharan, 2007). After 1 hour of alloxan
administration, the mice were given feed ad libitum and 5% dextrose solution in feeding bottle for a
day to overcome the early hypoglycemic phase. On the third day, a blood drop was taken from the tail
vain and glucose level was measured with the help of commercially available glucose strips and Kare
Blood Glucose Meter, Taiwan. Mice with fasting blood glucose value of 9.7mmol/L (equal to fasting
serum glucose concentration of 11.0mmol/L) or above were considered as hyperglycemic and used for
the experiments (Vasconcelo et al., 2011).

Experimental design: Twenty (20) Swiss albino mice were divided into four (4) groups (each of
which had 5 mice) as the control group (C), diabetic control group (DC), glibenclamide treated group
(GL) and Ficus racemosa extract treated group (FR). Total tenure for this experiment was 40 days. The
first 10 (ten) days were for the induction of diabetic condition in mice and plant extract preparation
and the following 30 (thirty) days were for treatment with standard drug and plant extracts. The 4
(four) groups of mice were as follows: Group-A: Control (C), mice served as positive control; Group-B:
Diabetic Control (DC), diabetes was induced by single intra-peritoneal injection of alloxan
monohydrate (150mg/kg body weight); Group-C: Glibenclamide treated (GL). Mice were administered
with Glibenclamide @ 600pg/kg body weight orally once daily for 30 days; Group-D: Ficus racemosa
extract treated (FR). Mice were administered with Ficus racemosa fruit ethanolic extract @ 250mg/kg
body weight orally once daily for 30 days.

I11. Results and Discussion

Gross study: The gross anatomical changes (colour & shape) of the pancreas of the mice were
presented in the figure 02-03. Pancreas of the normal control group showed no morphological
changes, whereas, pale coloured and degenerated pancreases were observed in the diabetic group. The
alterations were effectively restored in the Ficus racemosa herbal extract and the standard anti-
diabetic drug (glibenclamide) treated group. Sikder et al. (2011) also reported no abnormalities in the
colour & shape of the pancreas in the herbal extract treated rats when compared with the untreated
control rats.

Figure 02 (A, B): A- Control (C) group showing red-cream (R) coloured, flat and irregularly tri-

angular (T) shaped pancreas; B- Diabetic control (DC) group showing pale (P) and degenerated
(D) pancreas.
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Figure 03 (A, B): A- Pancreas of the glibenclamide (GL) treated group showing almost normal
colour (Nc) and shape; B- F. racemosa extract (FR) treated group showing less pale (P) colour &
slightly degenerated (D) pancreas in comparison to the diabetic control group.

Histological study: The light microscopic examination of the diabetic pancreas by H & E staining
showed exocrine acini with focal acinar damage and considerable necrosis in the islets of Langerhans
as well as decreased number of § cells in comparing to the regular arrangement of the pancreatic acini
and islets of Langerhans in the control group (Figure 04). Alloxan, a beta cytotoxin, was responsible for
such damages of the pancreas (Omamoto et al.,, 1981). These findings were in agreement with the
earlier reports by Rifaai et al. (2012); Krishna and Rao (2012); Singh and Gupta (2007).

The damages in the diabetic pancreas were remarkably restored by the Ficus racemosa ethanolic fruit
extracts and standard anti-diabetic drug (glibenclamide) treatment (Figure 04-05). In the standard
anti-diabetic drug (glibenclamide) treated group, almost normal acinar cells & pancreatic islets were
observed (Figure 05 B). Pancreas of the F. racemosa extract (FR) treated mice showed restoration of
focal acinar damage, regeneration of acinar cells and pancreatic islets (Figure 05 A). The regeneration
of the S-cells of the alloxan-destructed islets is probably due to the fact that pancreas contains stable
(quiescent) cells which have the capacity of regeneration. Therefore, the surviving cells can proliferate
to replace the lost cells. In this group the acinar cells also became normal and alpha (a) & beta (f) cells
were present in normal proportion and regular arrangement. It was observed that the herb therapy
brought back the alloxan-induced damaged pancreas to near normal state after 30 days of treatment
and was significantly related to that of the effect produced by standard antidiabetic agent,
glibenclamide.

Figure 04 (A, B): A- Histological architecture of the pancreas in the control (C) group showing
normal pancreatic acini (Ac) and islets of Langerhans (IL) (X10); B- Histological architecture of
the pancreas of the diabetic control (DC) group showing acinar damage (AD) and considerable
necrosis (N) in the islets of Langerhans (X10); H & E stain.
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Figure 05 (A, B)
showing acinar damage restoration (RS) and medium sized islets of Langerhans (X10); B-
Histological architecture of the glibenclamide (GL) treated pancreas showing normal acini (NA)
and islets of Langerhans (IL) (X10); H & E stain.

It is evident that with the application of more sophisticated extraction technique and quality control,
along with advances in clinical research trial, the property of Ficus racemosa in treating and
preventing diabetes will further improve and be as effective as the standard drug. With the treatment
of F. racemosa and standard anti-diabetic drug, Munna and Saleem (2013); Rosalind et al. (2013);
Ahmed and Urooj (2008) reported almost similar findings.

V. Conclusion

Plant parts of Ficus racemosa, which has been used as a crude drug for the welfare of mankind in old
civilization, is now of a matter of concern due to its unexplored potentials obtained by various modern
techniques. F. racemosa possess strong hypoglycemic compounds that have potential anti-diabetic
activities and pancreatic regeneration capacity. Results from this study clearly indicated that the Ficus
racemosa ethanolic fruit extract is much better as an anti-diabetic agent in effective restoration of
histo-morphology of pancreas. Hence the research will ultimately aid the human being specially the
poor people to have an inexpensive, safe and more effective drug for diabetes.
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