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Abstract: Background: Tiger nut tuberis very common and abundant in Nigeria. Aluminium chloride is the third must
abundant metal present naturally on earth crust. Objective: The objective of thestudy was to assess the increase in rate of
aluminium chloride exposure and toxicity on the pancreas of adult wistar rats. 4im: To evaluate the protective effect of
ethanolic extract of tigernut on pancreas of adult wistar rats. Methods: In this study twenty five adult rats were used. The
animals were grouped into a control group A and treatment groups B, C, D and E. Group A served as control and was
administered orally with normal saline, group B wasadministered orally with 500 mg/kg of aluminum chloride, group C, D and
E were administered with 1250 mg/kg of the ethanolic extract of Cyperus esculentus only, 500 mg/kg of aluminum chloride
followed by 2500 mg/kg of the ethanolic extract of Cyperus esculentus and 500 mg/kg of aluminum chloride followed by 3750
mg/kg of the ethanolic extract of Cyperus esculentus respectively. The treatment was for six weeks, weights of the rats were
recorded weekly. Result: The histo-morphology of the pancreas revealed that group A showed the normal pancreatic histo-
architecture, group B showed sign of inflammation and paucity of islet cells. Groups C, D and E showed normal pancreatic
histomorphology. Conclusion: Tissue exposed to aluminum chloride showed fibrosis and inflammation due to toxicity while
those exposed to tiger nut therapy showed recovery and regeneration of damaged cells thus indicating ameliorative role of
tigernut seed.
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magnesium and iron [5, 6, 7, 8]. Tigernut (Cyperus
esculentus) belongs to the Division Magnoliophyta, Class-
Liliopsida, Order Cyperales and Family Cyperaceae which
consists of about 75 genera and over 4000 species [9].

The exocrine secretion that enters the duodenum through
the main and accessory pancreatic ducts playsa very
important role in the digestion of carbohydrates, proteins and
fats [10]. The endocrine pancreas produces two very
important hormones, insulin and glucagon. These two
hormones are also carried through the portal vein to the liver
where they have a profound influence on the metabolism of
carbohydrates, proteins and fats [10].

Human and animals always interact with their environment
and in turn are exposed to broad spectrum of chemicals and

1. Introduction

Tigernut is a perennial monocotyledous plant with a tough,
erect, fibrous root [1]. The botanical name of tigernut is
Cyperus esculentus L. It has many names by [2] depending
on the tribe or region where tigernut is cultivated such as
Zulunut, Yellow nut sedge, Chufa, Flat sedge, Edible rush nut,
Watergrass, Almond, Northern nut grass and Nutgrass. In
Nigeria, Cyperus esculentus is known as Ayain Hausa, Ofio
in Yoruba and akihausa in Ibo tribes respectively. Cyperus
esculentus grows mainly in the middle belt and northern
regions of Nigeria [3]. [4] reported three varieties (black,
brown and yellow) that are usually cultivated, that are rich in
minerals such as phosphorous, potassium, calcium,
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heavy metals like aluminum, mercury, lead and cadmium
which belongs to the most important hazardous substances
that can bioaccumulate in the body and collected in tissues
with low execretion [11]. Aluminium is an ubiquitous
element and the third most abundant element in earth crust
[12]. It belongs to class of the minor elements with moderate
toxicity on living organism [13].

Tiger nut is highly rich in starch, minerals, oil, and
vitamins C, D and E, and is believed to contain all the
necessary constituent needed for a balanced diet necessary
for bones, tissue repair, muscles, the bloodstream and for
body growth and development [14, 15].

Due to its high amounts of nutrients, vitamins, fibre,
antioxidants, monounsaturated fatty acids and amino acids, it
is believed that tiger nut has some anti-cancer properties [16].
Tiger nut milk has being known for its sugar lowering ability
and is suitable for diabetic people and also helps in weight
control, due to its content of carbohydrates with a base of
sucrose and starch (without glucose), and also its arginine
which liberates hormones that produce insulin [17, 18, 19].

Interstitial tissue surrounds lobules of acinar tissue, ducts
and islets. The interstitium contains blood vessels,
lymphatics, nervous tissue, and stellate cells. White blood
cells may infiltrate the interstitium especially during
pancreatitis or in reaction toneoplasms. The pancreatic
stellate cells (PSC) are specialized connective tissue cells
with characteristic structure. They secrete multiple
components of the extracellular matrix and are activated by a
multiple factors including inflammatory mediators, alcohol
and its metabolites, endotoxins and cancer cell-derived
factors. Activated PSCs function as fibroblasts, thus
contributing to fibrosis associated with chronic pancreatitis
and pancreatic duct aladenocarcinoma [20].

Exposure of human beings to Aluminium (Al)has been on
the rise for a very long period of time [21]. The effects of
aluminium are associated with the several environmental
elements, industrial chemicals, and food additives.
Aluminum (Al) is the most abundant metal in the
environment, where it constitutes 8.13% in earth’s crust. It is
used in daily life as constituent of cooking utensils,
medicines, cosmetics, food additives, some foods and
aluminum salts used in water purification [22]. Aluminum
has toxic effect for both human and animals by entering the
body through respiratory and gastrointestinal tracts and
accumulates in different tissues such as the liver, kidneys,
brain, and heart [23]. The aim of the study was to evaluate
the ameliorative effect of ethanolic extract of tigernut on
aluminium chloride induced pancreatic histomorphological
changes on adult Wistar rats. This was because of the
increase in human being exposure to several heavy metals
especially aluminium that is highly available in the earth
crust and our cooking utensils, food additives, medicines,
water purification in our treatment plants and more, and then
to see how we could use locally available seeds of tigernut as
a herbal medicine in the treatment of the pancreatic cells
damage caused by the exposure to the aluminium chloride.

2. Materials and Methods
2.1. Materials

The materials used during this study include; The Tiger
nut (Cyperus esculentus), Wistar rat (n=25), animal feed,
aluminum cages, plastic bottles for drinking water of the rats,
syringes (1ml, 2ml and 10ml), digital weighing machine,
plain bottles, disposable hand gloves, dessicator, dissection
kit, glass slides and cover slip, water bath, refrigerator,
electric oven, white plastic casette, mold, cotton wool,
microtome and microscope.

2.2. Chemical and Reagents

The chemicals and reagents used in this study were
Aluminum chloride, tween 80, 10% normal saline, distilled
water, chloroform, ethanol, xylene, paraffin wax,
haematoxylin and eosin, tissue adhesive (albumin), 1% acid
alcohol, DPX (Distrene Plasticizer and Xylene).

2.3. Experimental Animals

Twenty five adult Wistar rats (males and females) were
purchased from Animal House of Biology Department,
Bayero University, Kano and Pathology Department, Aminu
Kano Teaching Hospital. The rats were randomly selected
and used for this study. They were grouped into group A
(control) and treatment groups B, C, D and E.

The rats were grouped according to their body weights.
They were kept in the Animal House of Anatomy
Department, Bayero University, Kano for two weeks to
acclimatized with the environment according to [24].

2.4. Animal Grouping

The animals were grouped into a control group A and the
treatment groups B, C, D and E as follows:

Group A: control group received normal saline.

Group B: received 500mg/kg of aluminum chloride only.

Group C: received 1250mg/kg of the ethanolic extract of
Cyperus esculentus only.

Group D: received 500mg/kg of  aluminum
chloride+2500mg/kg of the ethanolic extract of Cyperus
esculentus.

Group E: received 500mg/kg of  Aluminum
chloride+3750mg/kg  of the ecthanolic extract of
Cyperusesculentus.

2.5. The Plant Material

The Tiger nut was bought from KasuwarRimi Kano,
market. The plant was identified and authenticated by the
Department of Biological Sciences, Bayero University, Kano.

Ethanolic extract of Cyperus esculentus was formed using
maceration method. LD50 was determined to be 5000mg. The
choice of the dosages was based on the fact that at high dose of
5000mg of the ethanolic extract of Cyperus esculentus, there
was no toxicity on treated rats. Therefore the animals were
exposed to selected dosages for period of fourteen (14) days.
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2.6. Chemical Substances

The Aluminum chloride was obtained from Biochemistry
Department, Bayero University, Kano.

2.7. Animal Sacrifice and Sample Collection

The rats were sacrificed through cervical dislocation, and a
midline incision was done through the ventral abdominal
wall and the pancreas was harvested immediately and fixed
in neutral buffered formalin solution for 24 hours. The tissue
was processed using routine histological techniques and
stained with hematoxylin and eosin stains for general tissue
architecture.

3. Result

Figure 3. Photomicrograph of pancreas treated with ethanolic extract of
Cyperus esculentus showing normal histo-architecture with adequate
number of islet cells (H&E) x100. 1. Islet cells, 2. Interlobular duct, 3.
Serous acini.

Figure 1. Photomicrograph of pancreas of control group administered with
normal saline x100 showing normal histology (H&E). 1. Islet cells of
langerhans, 2. Interlobular duct, 3. Serous acini, 4. Intercalated duct, 5.
Vein, 6. Artery. H&E x100.

Figure 4. Photomicrograph of pancreas treated with Aluminium Chloride
followed by ethanolic extract of Cyperusesculentus showing normal histo-
architecture (H&E) x1001. Septa, 2. Artery, 3. Islet cells, 4. Vein, 5.
Intercalated duct, 6. Serous acini.

g

Figure 5. Photomicrograph of pancreas treated with Aluminium Chloride
followed by ethanolic extract of Cyperus esculentus showing normal histo-
Figure 2. Photomicrograph of pancreas treated with 500mg/kg body weight ~ @rchitecture (H& E) x100. 1. Islet cells of langerhans, 2. Interlobular duct,
of Aluminium Chloride showing some Inflammatory cells (H&E) x100. 3. Artery, 4. Interlobular connective tissue septa.
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4. Discussion

Study had shown that plasma glucose levels were
significantly elevated in rats fed with AICI3 for 60 days when
compared with the normoglycemic group. The increase in
blood glucose level of about 58% was due to pancreatic islet
damage caused by AICI3-induced oxidative damage. This
buttress the present study were inflammatory cells were
observed in rats treated with aluminium chloride showing
necrosisor damaging of pancreatic islet cells [25].

It was observed that rats treated with Aluminium chloride
at 50mg/kg for 30 days had significantly increased fasting
blood glucose (FBG), initial elevation of serum insulin and
insulin resistance at 10-20 days of treatment, followed by a
decline in serum insulin level by 30 days of treatment when
pancreatic islet damage was reported. Thus, groups treated
with aluminium chloride alone will have pancreatic islet
damage in line with [26]. However, groups that were treated
with tigernut ethanolic extract, will recover from the damage
due to regeneration of pancreatic islet cells with subsequent
decrease in glucose level. [26]

The histology of group which was administered
1250mg/kg body weight of ethanolic extract of Cyperus
esculentus alone revealed that morphologically the pancreas
was normal, and there was adequate number of islet cells.
This is because tiger nut has health benefits because of its
high content of soluble glucose and oleic acid, along with
high energy content (starch, fats, sugars and proteins), which
are rich in minerals such as phosphorous, potassium, calcium,
magnesium and iron [15].

The result of the histology of groups treated with 500mg/kg
of Aluminium chloride followed by 2500mg/kg and 3750
mg/kg of the ethanolic extract of Cyperus esculentus was
observed to be normal, which is documented that a systematic
study of three extracts of Tiger nut indicates that the mean
weights of the animals increased. Tiger nut milk has being
known for its sugar lowering ability, and itcan be taken by
diabetics for its low-glycemic carbohydrates (mainly starch)
and arginine content which liberates hormones that produce
insulin [17], and blood glucose level decreased significantly in
concentration dependent manner [14].

5. Conclusion

In conclusion, the histological changes observed in this
study suggested that the intake of Aluminium Chloride has
some effect on pancreas, and it was observed that ethanolic
extract of Cyperus esculentus administered to the treatment
group has reverse the effect of the Aluminium Chloride.
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