SAFETY ASSESSMENT OF GRADED DOSEADMINISTRATION OF SENNA OCCIDENTALIS, ANNONA MURICATA AND AJU-MBAISE ON SERUM PANCREATIC ENZYME OF MALE WISTAR RATS
Esther Ifeyinwa Etua, Chibueze Owoh Odehb, Nkiruka Peace Ojiakoc, Nyejirime Young Wike*d,

aDepartment of Medical Laboratory Science, Evangel University, Akaeze, Ebonyi State, Nigeria
bDepartment of Biochemistry, University of Calabar, Nigeria
cDepartment of Medical Laboratory Science, University of Nigeria, Enugu Campus, Enugu State, Nigeria
dDepartment of Human Physiology, Faculty of Basic Medical Science, State University of Medical and Applied Sciences, Igbo-eno, Enugu State, Nigeria

Corresponding author*
Nyejirime Young Wike
nyejirime.wike@sumas.edu.ng
+2348167044210
















ABSTRACT
Background and Aim: The pancreas is an interconnected organ having both endocrine and exocrine activities. Acute pancreatitis has a significant prevalence along with a fatality percentage.It is regarded as one of the most prevalent gastrointestinal illnesses around the globe. Elevated amylase and lipase release into the bloodstream are a sign of acute pancreatitis, which involves auto-cell damage. Serum lipase and amylase levels are increased by threefold beyond the boundaries of the physiological range in pancreatitis.This study examined the safety of administering a graded dose of Senna occidentalis, Annona muricata, and Aju-mbaise on the pancreatic tissue of male Wistar rats. Materials and Methods: Twenty wistar rats weighing 120– 150g were used in this study. After seven days of acclimatization, the rats were distributed into four groups, with five rats each. Group 1 served as control and was given water and normal rat chow. Groups 2, 3 and 4 were orally given Senna occidentalis, Annona muricata and Aju-mbaise extracts for 30 days, respectively. After respective oral administration exposure period of 30 days, blood samples were collected for biochemical analysis of the serum enzymes. Pancreas was also harvested for histopathological examinations. Results: Annona muricata and Aju-mbaise test groups revealed significant (p<0.05) effects on the pancreatic serum enzymes when compared with control and Senna occidentalis groups. However, histology of the pancreas showed no pathological effects. Conclusion: The consumption of the leaves of these plants should be with caution as high doses might result in an adverse effect on the pancreatic enzymes which is a regulatory factor for the pancreas.
[bookmark: _GoBack]Keywords: Pancreatic enzymes, Pancreas, Aju-mbaise, Senna occidentalis, Annona muricata


















INTRODUCTION
The pancreas is an interconnected organ having both endocrine and exocrine activities. A minimum of five hormones, comprising glucagon, insulin, somatostatin, ghrelin, and pancreatic polypeptide, are secreted by the five distinct endocrine kinds of cells (alpha, beta, delta, epsilon, and upsilon) that make up the endocrine component, which is organized as distinct islets of Langerhans. The inflammatory illness known as acute pancreatitis (AP) has a significant prevalence along with a fatality percentage. This condition is typified by a poor prognosis, fast development, and a complex origin [1]. It is regarded as one of the most prevalent gastrointestinal illnesses around the globe, according to [2]. Regretfully, 20% of those with this condition get acute pancreatitis that requires critical care and is potentially fatal, according to Zhang et al. [3]. Each year, the prevalence of AP persists.  
A growing body of research links weight gain, digestive problems, gallstones, and alcohol as the primary contributors of AP. According to reports, the pathophysiology of AP involves complicated intra-acinar processes such as endoplasmic pressure, antioxidant depletion, the breakdown of food, zymogen stimulation, and impaired mitochondrial function [4]. Furthermore, the autoimmune reactionwhich includes immune-cellular recruitment, damage-related molecular pattern stimulation, and the discharge of several cytokines associated with inflammation and chemokinesis also partially responsible for the onset of AP.
According to reports, acute lung injury is the biggest contributor to acute pancreatic deaths and the most prevalent distant organ illness in AP. The stimulation of allergic reactions leads to impairment to lung microvascular endothelial cells, which in turn causes acute lung injury (5).A number of medications, such as auxora [6], pentoxifylline [7], and rifadxmin [8], are undergoing research investigations. Although these medications can help during emergencies, more research is necessary to fully understand their safety record and ability to avert consequences. Past studies indicate that somatostatin and octreotide are both linked to problems.[9] Organic medications made from plants are being used in a growing range of therapies in an effort to create innovative treatment options that are less expensive and have fewer side effects.Serum levels of lipase and amylase surge three times during AP episodes, beyond the maximum bound of the physiological range[10].When the pancreas lacks the enzymes needed to break down fats, such as lipase, pancreatic insufficiency typically results in fewer than 10 percent of pancreatic function remaining. Clinical signs of steatorrhea result from this pancreatic enzyme shortage because fat is not absorbed correctly in the small intestine and is instead ejected. Deficiency in fat-soluble vitamins (A, D, E, and K) may be the result of improper fat absorption. Diabetes mellitus can also result from pancreatic insufficiency because insufficient insulin is released from pancreatic tissue[11]. 
Herbal remedies are essential in the production of contemporary drugs. Due to its potential to treat a variety of acute and chronic illnesses, herbal remedies have attracted a lot of attention in our day and age. According to [12-14], traditional medicine has historically been the most affordable and accessible type of care. It has also shown great potential for the treatment of a wide range of health disorders [15]. Natural goods are an important resource in conventional and traditional medical systems worldwide. About 40% of approved drugs that are offered on the market are made of natural products or their derivatives [14], [16]. Because herbal medicines have been used for a very long period, people believe them to be safe [17].Folk medicine has utilized Senna occidentalis, Annona muricata and Aju-mbaise to treat a variety of illnesses [18].
However, the safety profile of these plants on the pancreas and associated serum enzymes lack adequate research data. The purpose of this study was to examine the safety of administering a graded dose of Senna occidentalis, Annona muricata, and Aju-mbaise on the pancreas and its serum enzymes of male Wistar rats.

MATERIALS AND METHOD
Collection and Identification of Plant Materials: Fresh leaves of Senna occidentalis, Annona muricate and Aju-mbaise were obtained from the botanical garden of the University of Nigeria, Nsukka, Enugu State. They were identified and authenticated at the specie level at the department of Botany, University of Nigeria, Nsukka, Enugu State. The fresh plants were air dried, cut into bits, and ground. They were stored in dried containers until needed.
Experimental Animals: Twenty wistar rats weighing between 180-200 g were used for this study. They were purchased from animal house of the Department of medical laboratory science, Faculty of Basic medical Science, University of Nigeria. The wistar rats were housed in well ventilated laboratory cages with 12hour day/night cycles. They were maintained on a ration containing commercial feed made up of 54% carbohydrate, 20% protein, 2% minerals, 10% fiber, 1% vitamin and 13% fat. Water was also supplied ad libitum.
Preparation of Plant Extract: The extracts of the leaves of the plant were prepared by suspending 50 g each of the bark powder separately in 100 cm3 of distilled water and shaken intermittently with mechanical shaker for 6 hours. The preparation was allowed to stand for 24 hours and then filtered using a Whatman’s no 1 (11 cm) filter paper. The filtrate was concentrated to dryness at 40oC and under reduced pressure on a rotary evaporator and stored in a refrigerator at -4 oC until required.
Experimental Design: The wistar rats were divided into four groups of 5 rats each. The aqueous extract of the different plants was administered orally with a gastric tube for 4 weeks.
Animal Grouping
Group I: Control rats - received distilled water and normal feed only
Groups II: Rats administered with 200 mg kg-1 aqueous extract of Senna occidentalis
Group III: Rats administered with 400 mg kg-1 aqueous extract of Annona muricata
Group IV: Rats administered with 600 mg kg-1 aqueous extract of Aju-mbaise
Biochemical Analysis
Determination of Serum Biochemical Parameters: At the end of the experimental period, the animals were starved for 24 hours after last experimental treatment, and were anaesthetized with chloroform in an anesthetic chamber. The animals were sacrificed using cervical dislocation method. Blood samples were obtained by cardiac puncture from each rat by means of a 5ml syringe and needle. The blood samples were collected in heparinized tubes for biochemical estimation. The heparinized blood was centrifuged within 5minutes of collection at 2500 rpm for 10 minutes. Serum was collected into a dry sample container. The levels of biochemical parameters such as amylase, [19] and lipase,[20] were estimated. Pancreatic tissue was harvested from the sacrificed animals. The harvested tissue was immediately fixed in 10% formal saline to deactivate any bacteria present.
Histological Analysis: The histological examination of the pancreas was carried out to investigate any possible damage that administration of the extract of the plants might have caused within the experimental period. 
Microscopic Examination of Pancreatic Tissue: Pancreatic tissue was dissected and immediately fixed in 10% formalin, paraffin-embedded, and stainedwith a hematoxylin-eosin stain. Then, the stained tissue sections were examined under bright-field microscopy(Olympus Optical, Japan) at x10 and x40 magnification.
Statistical Analysis: Values were reported as Mean ± standard error of mean (SEM), while Duncan Test of one-way ANOVA was used to test for significant differences between treatment groups using the Statistical Package for the Social Sciences (SPSS) (version 25.0). The results were considered significant at (p<0.05).
RESULT
Table 1: Effect of graded dose administration of S. occidentalis, A. muricata and A. mbaise on serum pancreatic enzymes
	Groups
	Amylase (U/L)

Mean ± SD
	Lipase (U/L)

 Mean ± SD

	Group A (Control)
	
156.79±2.52
	
29.19±1.08

	Group B 
(Senna Occidencalis)
200 mg/kg
	

150.67±3.91
	

33.38±4.52*AB

	Group C
(Annona Muricata)
400 mg/Kg
	

153.66±1.84*AB
	

36.84±2.41*AB

	(Group D
Aju-Mbaise)
600 mg/kg
	

160.93±2.11*AB
	

40.65±3.89*AB



Mean serum level of amylase and lipase demonstrated non-significant (p>0.05) change in all the test groups; B, C and D when compared with control group. Serum urea level in test groups B and D showed a significant (P<0.05) increase when compared with control (Group A). There was non-significant (p=0.101) different in test group C compared with control.















Histological Effects of Senna occidentalis, Annona muricata and Aju-mbaise on the Pancreatic Tissue of Male Wistar Rats

Group 1
[image: C:\Users\SAMUEL\Desktop\ESTHER MSC PICS\ALL HISTOLOGY PIC\P11A\IMG_20000101_030518.jpg]
Plate 1: photomicrograph of the pancreas section from the control rat, stained with H and E showing normal pancreatic tissue (Magnification of x40).














Group 2
[image: C:\Users\SAMUEL\Desktop\ESTHER MSC PICS\ALL HISTOLOGY PIC\P11A\IMG_20000101_025641.jpg]
Plate 2A: photomicrograph of the pancreas section from group 2 stained with H and E showing abnormal pancreatic tissue (Magnification of x10).
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Plate 2B: photomicrograph of the pancreas section from group 2 stained with H and E showing abnormal pancreatic tissue (Magnification of x40)


Group 3
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Plate 3A: photomicrograph of the pancreas section from group 3 stained with H and E showing abnormal pancreatic tissue (Magnification of x10).
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Plate 3B: photomicrograph of the pancreas section from group 3 stained with H and E showing abnormal pancreatic tissue (Magnification of x40).





GROUP 4  
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Plate 4A: photomicrograph of the pancreas section from group 4 Albino rat, stained with H and E showing abnormal pancreatic tissue (Magnification of x10).
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Plate 4B: photomicrograph of the pancreas section from group 2 Albino rat, stained with H and E showing abnormal pancreatic tissue (Magnification of x40).
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DISCUSSION
The absorption of nutrients and digestion depends on the normal functioning of the pancreas, an organ with glands of great importance in the digestive system. Furthermore, numerous investigations have verified that the pathogeny of acute pancreatitis, a condition with a greater incidence, is linked to the oxidative damage caused by free radicals on the pancreatic endocrine and exocrine functions.
From this research, the result obtained showed that oral exposure to Senna occidentalis, Annona muricata and Aju-mbaise resulted in a significant (p<0.05) increase in serum pancreatic enzymes of the Wistar rats. Pancreatic lipase is found within the small intestine and is involved in degrading dietary triglycerides [21]. The elevated levels of serum pancreatic enzymes might be an indicator of acute pancreatis [4].
The pancreas has been reported to directly or indirectly regulate blood sugar levels, by secreting the hormones insulin, glucagon, somatostatin, and pancreatic polypeptide and also functions as an exocrine gland.  Negative effects posed on this organ will cause organ damage which will put stop in the level of hormonal production [1]. This on its own can cause or aids diabetes as depletion in insulin production will increase sugar level in the blood stream, causing vein blockage and derangement in such an individual. The negative effects can also cause high level of acid in body as the pancreatic juice responsible for neutralization of acid secretion is no more available or too little to combat with acid reducing its negative effects, and this is not ideal for human survival [22].

The findings from this study revealed that the constituents of Senna occidentalis, Annona muricata and Aju-mbaise may have interacted with and influenced the exocrine glandular regions involved for hormone synthesis. This observation implies that oral exposure to Senna occidentalis, Annona muricata and Aju-mbaise is capable of posing a negative influence on the serum pancreatic enzymes in male rats as well as human when taken in high quantity with high concentration of the extract constituents.



CONCLUSION
From the result obtained from this study, it can be concluded that oral administration of S. occidentalis, A. muricata and A. mbaiseresulted in an unfavorable level of the serum pancreatic enzymes. However, the histology of the pancreas revealed no toxic effect. It is recommended that the constituents of these plants be taken with caution and the dose regulated.
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