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Abstract 

Objective: This study was carried out to find out the effects of ethanolic leaf extract of Mucuna pruriens on the pancreas 
and pituitary gland alloxan-induced diabetic rats.  

Methodology: Twenty-five (25) male rats weighing between 160 g - 200 g were purchased and acclimatized for two 
weeks, after which they were divided into 7 groups of 5 rats each and housed in cages. The groups were designated as 
groups A, B, C, D and E. Groups B - E were induced with diabetes using alloxan. Groups A and B served as control groups 
and received only distilled water; while groups C – D diabetic that served as test groups received Glucophage, 400 mg/kg 
of M. pruriens and 800 mg/kg of M. pruriens respectively for 21 days via oral route with the aid of oral intubation tube. 
On the 22nd day, the animals were sacrificed via chloroform inhalation, and testes were harvested for histological 
studies.  

Result: There were poorly perfused pancreatic tissue with severe focal areas of Islets of Langerhans atrophy, and 
moderate to severe degeneration with necrosis of the anterior pituitary, severe scanty cytoplasm with either eosinophil 
or basophilic focal loss of tissues of the pancreas and pituitary gland respectively in group B when compared with the 
control group A and group C that received water and Glucophage respectively. These effects were ameliorated in Groups 
C - D that received variable doses of the ethanolic leaf extracts of M. prurines. 

Conclusion: Leaf extracts of M. pruriens have ameliorating/antidiabetic effect on the histology of pancreas and pituitary 
gland of alloxan-induced rats.  

Keywords: Mucuna purines; Pancreas; Pituitary gland; Alloxan; Glucophage. 

1. Introduction

Diabetes refers to a chronic disease which occurs either when one of the body organs called pancreas does not produce 
enough insulin or when the body cannot effectively use the insulin it produces [1]. It is characterized by high blood 
glucose levels with increased thirst, increased urination and increased hunger [2]. Other symptoms include blurred 
vision, drowsiness, nausea and decreased endurance during exercise [2]. According to Erika [2], when the blood glucose 
level rises above 160 to 180 mg/dL (8.9 to 10.0 mmol/L), glucose spills into the urine. Also, when the level of glucose in 
the urine rises even higher, the kidneys excrete additional water to dilute the large amount of glucose [2]. Because the 
kidneys produce excessive urine, people with diabetes urinate large volumes frequently (polyuria), thus creating 
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abnormal thirst (polydipsia) [2]. Because excessive calories are lost in the urine, people may lose weight, and often feel 
excessively hungry to compensate for the lost calories [2]. DM has many subclassifications which include type 1, type 2, 
maturity-onset diabetes of the young (MODY), gestational diabetes, neonatal diabetes, and steroid-induced diabetes [3]. 
Type 1 and 2 DM are the main subtypes, each with different pathophysiology, presentation, and management, but both 
have a potential for hyperglycemia [3].  

According to Global Burden of Disease Collaborative Network [4], diabetes is the direct cause of 1.5 million deaths in 
2019, and 48 % of all deaths due to diabetes occurred before the age of 70 years. Also, another 460 000 kidney disease 
deaths were caused by diabetes, while raised blood glucose causes around 20 % of cardiovascular deaths [4]. It is a 
dangerous condition because it can exist undetected for years, during this time, many conditions can develop as a result 
of this underlying problem, and is also associated with long-term complications that affect almost every part of the body, 
such as blindness, heart and blood vessel disease, stroke, kidney failure, amputations and nerve damage [5]. The major 
long-term complications of diabetes, is to damage to blood vessels. This doubles the risk of cardiovascular disease [6] 

and about 75% of deaths in people with diabetes are due to coronary artery disease [7]. Other macrovascular 
diseases include stroke, and peripheral artery disease [8]. These complications are also a strong risk factor for 
severe COVID-19 illness [9]. The primary complications of diabetes due to damage in small blood vessels include damage 
to the eyes, kidneys, and nerves [10]. Damage to the eyes, known as diabetic retinopathy, is caused by damage to the 
blood vessels in the retina of the eye, and can result in gradual vision loss and eventual blindness [10]. Diabetes also 
increases the risk of having glaucoma, cataracts, and other eye problems [11]. 

Pancreas is an elongated organ (approximately 15 cm) that lies obliquely across the posterior abdominal wall, at the level 
of the L1 and L2 vertebral bodies [12]. Its beta cell produces insulin and makes up approximately 75 percent of each islet. 
Elevated blood glucose levels stimulate the release of insulin [13]. The pancreas is supposed to automatically produces 
the right amount of insulin to move glucose from blood into the cells, but in people with diabetes, it either produces 
little or no insulin, or the cells do not respond to the insulin that is produced, thus, glucose builds up in the blood [14]. 
Insulin is the principal hormone that regulates the uptake of glucose from the blood into most cells of the body, 
especially liver, adipose tissue and muscle, except smooth muscle, in which insulin acts via the IGF-1 [11]. Therefore, 
deficiency of insulin or the insensitivity of its receptors play a central role in all forms of diabetes mellitus [15]. If the 
amount of insulin available is insufficient, or if cells respond poorly to the effects of insulin (insulin resistance), or if the 
insulin itself is defective, then glucose is not absorbed properly by the body cells that require it, and is not stored 
appropriately in the liver and muscles [13]. The net effect is persistently high levels of blood glucose, poor protein 
synthesis, and other metabolic derangements, such as metabolic acidosis in cases of complete insulin deficiency [16]. 
Diabetes aggravates acute pancreatitis and suppresses regeneration of the exocrine tissue [17]. On the other hand, the 
pituitary gland, or hypophysis, is the ‘master gland’ that secretes multiple hormones which regulate the functioning of 
other endocrine organs, such as the thyroid, adrenal cortex and gonads. Though none of the major pituitary hormones 
directly control the endocrine glandular components of the pancreas, there are multiple indirect interactions that alter 
glucose homeostasis [18].  

Alloxan is a toxic glucose analogue, which selectively destroys insulin-producing cells (beta cells) in the pancreas when 
administered to rodents and many other animal species thereby causing an insulin-dependent diabetes mellitus (called 
"alloxan diabetes") in these animals, with characteristics similar to type 1 diabetes in humans [19]. Because alloxan 
selectively kills the insulin-producing beta-cells found in the pancreas, it is used to induce diabetes in laboratory 
animals [20, 21]. Its presence of in the intracellular thiols, generates reactive oxygen species (ROS) in a cyclic reaction with 
its reduction product, dialuric acid [19]. Thus, beta cell toxic action of alloxan is initiated by free radicals formed in 
this redox reaction [19]. Glucophage (Metformin) on the other hand, belongs to the class of medications called oral 
hypoglycemics, which are medications that lower blood sugar, and is used to control blood glucose (blood sugar) for 
people with type 2 diabetes [22]. 

The pituitary gland, or hypophysis, is the ‘master gland’ that secretes multiple hormones which regulate the functioning 
of other endocrine organs, such as the thyroid, adrenal cortex and gonads [18]. Though none of the major pituitary 
hormones directly control the endocrine glandular components of the pancreas, there are multiple indirect interactions 
that alter glucose homeostasis [18]. Pituitary tumors are often accompanied by impaired glucose tolerance or diabetes 
mellitus, which is often an early manifestation of these tumors. The presence of glucose metabolism disorders further 
increases the risk of cardiovascular disease-associated morbidity and mortality in patients with pituitary tumors [23]. 
Also, diabetes mellitus may affect the treatment plan for patients with pituitary tumors because the therapeutic agents 
for pituitary tumors may affect glucose metabolism [24].  

Medicinal plants according to Ahn [25] and Smith-Hall et al [26] are used with the intention of maintaining health, to be 
administered for a specific condition, or both, whether in modern medicine or in traditional medicine. They may provide 
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health benefits to the people who consume them as medicines; financial benefits to people who harvest, process, and 
distribute them for sale; and society-wide benefits, such as job opportunities, taxation income, and a healthier labour 
force [26]. One of such medicinal plants is the Mucuna pruriens. 

Mucuna prurins (MP), also referred to as the velvet bean, is a legume that grows in tropical and subtropical areas across 
the world including Africa, Asia, the Caribbean and the Pacific Islands [27]. It is an annual climbing shrub with long vines 
that can reach over 15 metres (50 feet) in length [28]. Its English common names are monkey tamarind, velvet 
bean, Bengal velvet bean, Florida velvet bean, Mauritius velvet bean, Yokohama velvet bean, cowage, cowitch, lacuna 
bean, and Lyon bean [29]. The plant is notorious for the extreme itchiness it produces on contact [30], particularly with 
the young foliage and the seed pods. It also produces many medium-sized red swollen bumps along with the itching. It 
has agricultural and horticultural value and is used in herbalism [27].  

The plant and its extracts have long been used in tribal communities as an antidote for snakebite. More recently, its 
effects against bites by Naja (cobra) [31], Echis (saw-scaled viper) [32], Calloselasma (Malayan pit viper), 
and Bungarus (krait) species have been studied. It has been investigated as a treatment for Parkinson's disease [33] due 
to its high L-DOPA content [34, 35], while the seeds have been recognized for their ability to significantly alleviate 
neurotoxicity associated with the condition [36]. Research has shown that leaf extracts of M. pruriens have ameliorative 
effect on the hormonal levels [37] and the testes [38] of alloxan-induced Wistar rats.  

Thus, this study will help to create an awareness on the effects of ethanolic leaf extract of Mucuna pruriens on the 
pancreas and pituitary gland alloxan-induced diabetic rats. 

2. Material and methods 

2.1. Animal procurement, care, and treatment 

Twenty-five (25) male rats which weighed between 160 g - 200 g were procured and housed at the Animal house of 
Anatomy Department, Abia State University, Uturu with wire gauze cages in a well-ventilated area. They were fed with 
standard commercial pellet diet and water ad libitum. There were acclimatized for two weeks before the experiment 
and their health statuses were closely monitored before and during the experiment. All procedures were carried out in 
strict accordance with the Institutional guidelines on the care and use of experimental animals. 

2.2. Collection, identification, and preparation of plant material 

M. pruriens fresh leaves were plucked from a local farm settlement in Uturu, Isuikwuato Local Government Area of Abia 
state. The leaves were washed properly with water to remove sand and other impurities. They leaves were 
authenticated at the herbarium of the  of Physiology and Pharmacology, Department of Forestry, College of Natural 
Resources and Environmental Management, Micheal Okpara University of Agriculture, Umudike. The voucher number 
assigned to the identified plant was MOUAU/VPP/17/017 [37, 38]. The leaves were air dried and crushed using laboratory 
blender and its extract was obtained using ethanol extraction. The crude ethanol extracts were filtered into a stainless 
basin with the aid of a white cloth, and were placed in a water bath so as to dry up the ethanol. 250 mg of these 
extracts/kg body weights were dissolved in 10 mls of distilled water and administered to the animals [38]. Department 

2.3. Induction of lead and Vitamin C administration 

The rats were divided into non-diabetic control group and experimental groups. The baseline blood glucose level of the 
experimental group to be inducted was determined before the induction of diabetes. The rats were allowed to fast over-
night prior to injection of alloxan and diabetes was induced by intra-peritoneal administration of 150 mg of alloxan per 
kg body weight of rat (150 mg/kg body weight) [38]. After the induction, the rats were allowed to have free access to the 
same feed and water. After 72 hours, blood samples obtained through tail tip puncture of the rats were used to confirm 
diabetes in the rats by testing for hyperglycemia using Glucometer. Diabetes was confirmed at fasting blood glucose 
levels greater than 200 mg/dl (Adenowo et al, [39].  

2.4. Experimental protocol  

The animals were grouped into five (5) groups of five (5) rats each. Different doses of the leaf extracts were 
administered via oral route with the aid of oral gastric tube as shown below:  

 Group A (The Control group) distilled water.  
 Group B (Diabetic group) distilled water.  
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 Group C Diabetic + Glucophage  
 Group D Diabetic + 400 mg/kg of M. pruriens leaf extract.  
 Group E Diabetic + 800 mg/kg of M. pruriens leaf extract [37. 38]. 

2.5. Sample collection and analysis  

The extracts were administered for twenty-one (21) days. On the 22nd day, the animals were sacrificed by 
anaesthetizing under chloroform vapour and dissected. Testes organs were harvested from the animals, and were fixed 
in 10 % formal saline for four hours. This was followed by histological and histochemical methods of tissue processing 
[38]. 

3. Results  

3.1. Histopathological findings 

Results of the histopathological findings of the effects of ethanolic leaf extract of Mucuna pruriens on the pancreas and 
pituitary gland alloxan-induced diabetic rats are as shown below: 

  

Figure 1 This is a photomicrograph of group A (R1R2) control section of pituitary gland (x400) (H/E) showing normal 
histoarchitecture of the pituitary gland with acidophils (A) and basophils (B). Each cell type seen presents distinct cell 
outline and prominent nuclei. 
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Figure 2 This is a photomicrograph of group B (R1R2) section of pituitary gland (x400) (H/E) induced with alloxan 
only showing moderate to severe degeneration with necrotic acidophil (N) and focal area of hemorrhage (H). 

 

  

Figure 3 This is a photomicrograph of group C (R1R2) section of pituitary gland administered with alloxan and 
treated with Glucophage (x400) (H/E) showing well regenerated pituitary gland with active acidophil (A) and 
basophile (B) well outlined. 
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Figure 4 This is a photomicrograph of group D (R1R2) section of pituitary gland (x400) (H/E) alloxan and treated 
with 400 mg/kg of M. pruriens leaf extract showing moderate regeneration with mild basophil outnumbering the 
acidophil in R1 and moderate atrophy (A) of basophilic cells. 

 

  
Figure 5 This is a photomicrograph of group E (R1R2) section of pituitary gland (x400) (H/E) induced with alloxan 
and treated with 800 mg/kg M. pruriens leaf extract showing mild regeneration with moderate basophilic cell atrophy 
(BCA) and necrotic cells (NC) with non-distinct cellular outline. 
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Figure 6 This is a photomicrograph of group A (1R1R2) control section of pancreas (x400) (H/E) showing normal 
Well perfused pancreatic tissue with islets of Langerhans (IL), pancreatic acini (PA) and well outlined acini cell (AC). 

 

 
 

Figure 7 Photomicrograph of group B (2R1R2) section of pancreas induced alloxan only (x400) (H/E) showing severe 
degeneration with focal area of fatty necrosis (FN) and severe necrotic(N) pancreatic acini with non-acini cell outline. 
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Figure 8 This is a photomicrograph of group C (3R1R2) section of pancreas induced and treated with Glucophage 
(x400) (H/E) showing moderate regeneration with mild focal area of hemorrhage (H) otherwise normal. 

 

  

Figure 9 This is a photomicrograph of group D (4R1R2) section of pancreas induced with alloxan and treated with 
400 mg/kg of M. pruriens leaf extract (x400) (H/E) showing moderate regeneration with mild necrotic (N) pancreatic 
acini in R1 with non-distinct pancreatic cell outline and fibrosis (F). 
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Figure 10 This is a photomicrograph of group E (5R1R2) section of pancreas induced with alloxan and treated with 
800 mg /kg of M. pruriens leaf extract (x400) (H/E) showing mild regeneration with mild hemorrhagic islet (H) in R1 
and moderate focal area of edema (E) surrounded by inflammatory cell (IC) in R2. 

4. Discussion 

Diabetes occurs when glucose builds up in the blood due to the pancreas not producing enough insulin (a hormone that 
the body's cells need to absorb glucose), or not using it correctly, thus, resulting in low energy levels [40]. About 422 
million people worldwide have diabetes, the majority living in low-and middle-income countries, and 1.5 million deaths 
are directly attributed to diabetes each year [41]. Both the number of cases and the prevalence of diabetes have been 
steadily increasing over the past few decades [41]. According to Ryo [42], diabetes can affect the pituitary gland by altering 
the production and release of Growth Hormone (GH), which plays a critical role in regulating metabolism and growth. 
In people with uncontrolled diabetes, GH levels may be elevated, leading to increased insulin resistance and worsening 
of glucose control [42]. 

Figures 1 and 6 of the histopathological finding of this present study of groups A (R1R2) and (1R1R2) control sections 
of pituitary gland and pancreas (x400) (H/E) showed normal histoarchitecture of the pituitary gland with acidophils 
(A) and basophils (B) with each cell type seen presents distinct cell outline and prominent nuclei; and normal Well 
perfused pancreatic tissue with islets of Langerhans (IL), pancreatic acini (PA) and well outlined acini cell (AC) 
respectively. 

In figures 2 and 7, the photomicrographs of groups B (R1R2) and B (2R1R2) sections of pituitary gland and pancreas 
(x400) (H/E) induced with alloxan only showed moderate to severe degeneration with necrotic acidophil (N) and focal 
area of hemorrhage (H); and severe degeneration with focal area of fatty necrosis (FN) and severe necrotic(N) 
pancreatic acini with non-acini cell outline respectively. These effects could be due to diabetes mellitus caused by the 
induced alloxan to the beta cells of the pancreas of the rats. Research has shown that alloxan selectively destroys insulin-
producing cells (beta cells) in the pancreas when administered to rodents and many other animal species [19] thereby 
causing an insulin-dependent diabetes mellitus (called "alloxan diabetes") in these animals, with characteristics similar 
to type 1 diabetes in humans [19]. Thus, alloxan is used to induce diabetes in laboratory animals as it selectively kills 
the insulin-producing beta-cells found in the pancreas [20, 21]. 

Also, in figures 3 and 8 of the photomicrograph of groups C (R1R2) and (3R1R2) sections of pituitary gland and pancreas 
induced with alloxan and treated with Glucophage (x400) (H/E) showed well regenerated pituitary gland with active 
acidophil (A) and basophile (B) well outlined; and moderate regeneration with mild focal area of hemorrhage (H) 
otherwise normal respectively. These effects could be due to the ameliorating effect of Glucophage which is an oral 
hypoglycemics. Research has equally shown that Glucophage is used to control blood glucose (blood sugar) for people 
with type 2 diabetes [22].  
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Likewise, figures 4 and 9 of the photomicrograph of groups D (R1R2) and (4R1R2) sections of pituitary gland and 
pancreas (x400) (H/E) induced with alloxan and treated with 400 mg/kg of M. pruriens leaf extract showed moderate 
regeneration with mild basophil out-numbering the acidophil in R1 and moderate atrophy (A) of basophilic cells; and 
moderate regeneration with mild necrotic (N) pancreatic acini in R1 with non-distinct pancreatic cell outline and 
fibrosis (F). These effects could be due to the ameliorating/antidiabetic property of the M. pruriens leaf extract. Research 
has shown that leaf extracts of M. pruriens have ameliorative effect on the hormonal levels [37] and the testes [38] of 
alloxan-induced Wistar rats.  

Lastly, in figures 5 and 10, the photomicrograph of groups E (R1R2) and (5R1R2) sections of pituitary gland and 
pancreas (x400) (H/E) induced with alloxan and treated with 800 mg/kg M. pruriens leaf extract showed mild 
regeneration with moderate basophilic cell atrophy (BCA) and necrotic cells (NC) with non-distinct cellular outline; and 
mild regeneration with mild hemorrhagic islet (H) in R1 and moderate focal area of edema (E) surrounded by 
inflammatory cell (IC) in R2 respectively. These effects could also be due to the ameliorating/antidiabetic property of 
the leaf extract M. pruriens. Research has shown that leaf extracts of M. pruriens have ameliorating/antidiabetic effect 
on the hormonal levels [37] and the testes [38] of alloxan-induced Wistar rats. Better results were obtained at 800 mg/kg 
of M. pruriens leaf extract showing the result is dose-dependent with better result at higher dosage.  

5. Conclusion 

Leaf extract of Mucuna pruriens has ameliorating/antidiabetic effect on the histology of pituitary gland and pancreas of 
alloxan-induced rats, and its ameliorating/antidiabetic effect is dose-dependent, and improves better with increase in 
dosages of the leaf extract. 
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