
 
 

© STM Journals 2025. All Rights Reserved 15  
 

ISSN: 2231-3834 (Online) 

ISSN: 2349-1264 (Print) 

Volume 15, Issue 1, 2025 

January–April 

DOI (Journal): 10.37591/RRJoT 
STM JOURNALS

Research & Reviews: A Journal of  

Toxicology 
 

https://journals.stmjournals.com/rrjot 

Research RRJoT 

 

Possible Histological Changes in the Pancreas of Female 
Albino Rats for Prolonged Administration of Aspartame 
 

Zainab Salah Abdul-Jabbar* 
 

Abstract 

Aspartame sweetener was noted to be inducing histopathological changes on the pancreatic tissue of 

female albino rats, so this study defined the aims and objectives properly. Biometry did use materials 

from the animal facility of the Department of Biology College of Science, University of Kufa. The study 

was carried out over the duration of two months where thirty male rats aged between 15 to 20 weeks 

with body weight of 150 to 250 grams were successful and monitored. The subjects included in this 

study, they were divided into three specific groups of ten adult female rats each, the control group was 

feeding a normal diet for a duration of 4 weeks while the second group which was a treatment group 

was given aspartame artificial sweetener which was provided twice a day for a duration of four weeks, 

10 mg/kg (which was referred to low-dose treatment that  was given daily and 20 mg/kg for high dose 

treatment. The body weight of the animals was taken prior to the start of the experiment and after the 

stated time of the experiment had been completed. On the thirty-one day, the animals were sacrificed 

and the pancreas were removed, examined and weighed. Histological examinations of the pancreatic 

gland in both experimental groups post-treatment with aspartame revealed changes in the cellular 

architecture of the islets of Langerhans which denotes that there were histopathological alterations in 

the pancreatic gland after the administration of aspartame, more precisely the cellular constitutions of 

the pancreatic islets were abnormal in configuration. The histological changes of the pancreas from 

the experimental groups were subjected to light microscopy, which demonstrated marked enlargement 

of islets of Langerhans while other remarkable findings included encroachment of adipocytes into the 

lobules, invasion of the connective tissues of pancreas, cell topped with vacuoles and low cellular 

density in the islands, damaged pancreatic acini, and infiltrates of lymphocytes . 
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INTRODUCTION 

The fallout from embracing aspartame extends well beyond its short-term effects on the pancreas, 

sparking concerns about its far-reaching consequences for our metabolic wellness [1]. Recent research 

has suggested that an extra of synthetic sweeteners like aspartame could disrupt lipid metabolism, 

probably placing the level for conditions, such as fatty liver ailment and obesity. For instance, the 

addition of pantothenic acid has proven promise in 

reversing fatty accumulation inside pancreatic 

tissues, imparting a clean mind-set on dietary 

procedures for the ones tormented by aspartame [2]. 

This highlights an urgent demand for in addition 

research into how diverse dietary additives interact 

with artificial additives, specifically concerning 

their collective effect on organ structures essential 

for energy law. Moreover, the capability long-

lasting outcomes of aspartame on pancreatic health 

can be magnified with the aid of way of its 

enormous presence in an array of food merchandise, 

elevating questions about the levels of cumulative 
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publicity amongst first rate populations [3, 4]. Studies have indicated that persistent intake of excessive 

doses of aspartame can result in good sized changes in liver characteristics and metabolic markers, 

suggesting a systemic influence that is going beyond the pancreas. At the same time as sure dietary 

interventions like pantothenic acid appear encouraging, they need to be tested inside the broader context 

of holistic dietary practices and lifestyle choices, which play a pivotal position in mitigating the negative 

results of synthetic sweeteners. Understanding those dynamics is critical for formulating comprehensive 

dietary guidelines designed to shield metabolic fitness in the face of growing costs of weight problems 

and diabetes [5–7]. Ongoing research is critical to discover the lengthy-term consequences of synthetic 

sweetener consumption and its interaction with diverse nutritional elements, in addition to discovering 

ability mechanisms that would tell public health recommendations. Furthermore, the effect of aspartame 

on pancreatic health will also be intertwined with genetic susceptibilities inside specific populations, 

probably exacerbating metabolic problems. Investigations have shown that people with an own family 

history of diabetes or obesity may additionally reveal heightened sensitivity to synthetic sweeteners, 

main to more full-size bad consequences on glucose metabolism and insulin reaction. This underscores 

the importance of tailor-made vitamins techniques that take individual genetic profiles into 

consideration while assessing the dangers associated with aspartame intake [2]. Additionally, rising 

findings suggest that the timing of aspartame intake could greatly influence its metabolic effects; for 

example, intake at some stage in phases of multiplied organic vulnerability, which includes being 

pregnant, has been connected to damaging effects on fetal improvement. These revelations emphasize 

the urgent necessity for comprehensive research that now is not effective in evaluating the biochemical 

results of aspartame. However, additionally remember demographic factors, lifestyle picks, and the 

timing of dietary practices to develop effective public health techniques [8–10]. 

 

EXPERIMENTAL DESIGN 

Thirty woman albino rats, aged among 15 to 20 weeks and possessing an average weight (150–250), 

have been allowed a duration of acclimatization inside the animal housing facility prior to the graduation 

of the experimental have a look at these subjects were subsequently divided into three distinct groups: 

a control group, a treatment group receiving a low dose, and a treatment group receiving a high dose. 

The justifications for the chosen dosages of aspartame and expansion on statistical methods used for 

data analysis are summarized by following previously studies that  gave good results and good data for 

similar study. 

 

Group I: Control Group 

In this group, each rat was administered distilled water, which served as the control treatment, 

alongside a standard diet . 

 

Group II: Low Dose Experimental Group 

This group received a daily oral administration of Aspartame at a dosage of 10 mg/kg body weight via 

a gavage tube for a duration of four weeks . 

 

Group III: High Dose Experimental Group 

In this group, the animals administered Aspartame at a dosage of 20 mg/kg body weight once daily 

through a gavage tube for four weeks . 

 

HISTOLOGICAL SLIDE PREPARATION 

Upon the conclusion of the treatment period, the animals were anesthetized using chloroform and 

subsequently euthanized by exsanguination through the principal carotid artery. The pancreas was 

meticulously exercised from the subjects following a predetermined criterion. To eliminate any blood 

residues, the samples were thoroughly rinsed with normal saline. For fixation, the tissue specimens 

were immersed in 10% formalin for a period of 48 hours, after which they were rinsed under running 

tap water for one hour to remove most of the formalin odor from the tissues. Following this washing 

procedure, the tissues were dehydrated through a sequential immersion in progressively higher 
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concentrations of alcohol [50 percent, 70 percent, 80 percent, 90 percent, and absolute alcohol]. 

Clearing was essential, as the dehydrating alcohol used would not dissolve or integrate with liquid 

paraffin. The embedding of specimens in paraffin wax to form blocks is referred to as blocking. The 

blocks were then processed by removing the wax from their surfaces to expose the tissue, which was 

subsequently sectioned using a microtome. The microtome was calibrated to produce sections with a 

thickness of 5 μm, Hematoxylin and eosin staining solutions were utilized. Histological alterations were 

examined under a light microscope, and photographs were captured for documentation . 

 

RESULTS 

Control Group 

Histological examination of the experimental group’s pancreatic tissue as control demonstrated 

serous acini arranged in many small lobules that were not distinctly separated. The intercalated ducts 

were elongated and narrow with small lumens and interlobular and associated ducts. Pancreatic islets 

had a spherical shape with variations in size but were all larger than the z-dry component of the 

pancreas. There was a successively thickening connective tissue capsule about the pancreatic gland 

along with progressive increase in size of the exocrine elements. Granular pancreas cytoplasm, which 

could be found primarily in the islets of the pancreatic structure, was used to describe central Beta cells. 

Central Beta cells were the most numerous with a central position and large nuclei in most cases (Figure 

1). Alpha cells were found on the perimeter of Langerhans islets, Extensions terminals of alpha tackle 

a peripheral disposition. Endocrine units, Alpha, and Endocrine units were different in the things of 

their heads. Alphas were peripheral namely focally the Islands of Langerhans, these are the retina in 

this study, the Beta cells were populated the endocrine islets. Islets of Langerhans were largely 

composed of beta cells, with a variety of other cell types of present, the overwhelming majority also 

beta cells. Alpha cells were the second most frequent type, and usually, they were on the periphery of 

a Beta cell (Figure 2). Female Control Group: The histological features of all sections of pancreatic 

tissues for female subjects were identical to those of male control subjects’ tissues. The appearance 

results act as an application, such as this type of study that showed that cells in the beta cell group had 

the same diameter as observed in the study. Controlled females a thin section of pancreatic tissue that 

examines the cells of a structure, the islets of Langerhans, which appear normal, with normal amoeboid 

and polygonal Beta and Alpha cells, respectively . 

 

Treatment group Induced rats developed pancreatic acini degeneration. The cytoplasm of the acinar 

cells exhibited vacuolation owing to the swelling of the rough ER and a reduction in zymogen granules. 

In addition, inflammatory cells appeared to be infiltrating the area (Figures 3 and 4), there were also many 

dilated congested blood vessels with signs of hemorrhage (Figure 5), and there was also a significant 

deposition of collagen fibers. Langerhans islets showed a marked decrease in the number of cells. 

Observed the alpha cells and greater alpha cells degeneration showed more beta cells (Figures 6 and 7). 

 

 
Figure 1. Histological section of pancreas of control group showing; 

islets of Langerhans (A), pancreatic acinus (B), connective tissue septa {H and E 40X}. 
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Figure 2. Section of pancreas from experimental rat showing; 

lymphocytic infiltration between the pancreatic acinus (L), {H and E 40X}. 

 

 
Figure 3. Section of pancreases of animals in experimental group showing; 

Fatty infiltration fatty cells (F), connective septa (S), {H and E 40X}. 

 

 
Figure 4. Histological section of pancreas of experimental group showing; 

hemorrhage in the pancreatic acinus {H and A 40X}. 
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Figure 5. Histological section of pancreas of experimental group showing; 

hemorrhage in the exocrine part (H){H and E 40X}. 

 

 
Figure 6. Transvers section of pancreas from experimental rat showing; 

decrease of cellular density in the islets of Langerhans (I) {H and E 40X}. 

 

 
Figure 7. Histological section of pancreas of experimental animal group showing; 

vacuolization in the islet of Langerhans (v), {H and E 40X}. 

 

DISCUSSION 

The direct link between aspartame and pancreatic damage is that the repercussions of indulging in 

aspartame stretch far beyond its immediate influence on the pancreas, igniting worries about its 

extensive implications on our metabolic well-being. Recent investigations have hinted that an 

overabundance of synthetic sweeteners consisting of aspartame may disturb lipid metabolism, doubtless 

paving the manner for ailments like fatty liver ailment and weight problems [11–15]. For example, the 

incorporation of pantothenic acid) has exhibited functionality in reversing fatty deposits inside 

pancreatic tissues, that may provide an alternative factor of view on dietary techniques for those 

impacted through manner of aspartame. This underscores an urgent necessity for delivered exploration 

into how numerous nutritional elements engage with artificial additives, especially in relation to their 
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cumulative consequences on organ systems important for energy regulation [16–18]. Furthermore, the 

potential long-term ramifications of aspartame on pancreatic health may be intensified by its 

conventional presence in a mess of food merchandise, prompting inquiries approximately the stages of 

cumulative publicity across diverse populations. For instance, research has talked about extended intake 

of accelerated doses of aspartame can bring about tremendous modifications in liver function and 

metabolic indicators, hinting at a systemic influence that transcends the pancreas. Moreover, while 

certain dietary measures inclusive of pantothenic acid seem promising, they need to be evaluated within 

the broader framework of general dietary behavior and way of life picks, that are vital in alleviating the 

poor impacts of artificial sweetener [12–14]. Grasping those dynamics is essential for crafting holistic 

dietary recommendations aimed at safeguarding metabolic health amid the escalating traits of obesity 

and diabetes. Continuous research is important to delve into the lengthy-term ramifications of synthetic 

sweetener intake and its interplay with numerous nutritional elements, as well as to unveil capability 

mechanisms that would guide public health guidelines. Additionally, the effect of aspartame on 

pancreatic health may additionally intertwine with genetic predispositions inside populations, 

doubtlessly intensifying metabolic problems [6]. Studies have found out that individuals with a familial 

heritage of diabetes or obesity might exhibit multiplied sensitivity to synthetic sweeteners, resulting in 

more mentioned bad effects on glucose metabolism and insulin response [8]. The examine elucidates 

several vital findings concerning the effect of aspartame on pancreatic health integrity. Herein is a 

detailed analysis of the results: The experimental institution demonstrated full-size histological 

alterations when compared to the control institution. The discovery of nucleated acinar cells alongside 

hypertrophied nucleoli shows mobile misery or bizarre proliferation, suggesting that aspartame may 

additionally undermine the conventional features of the pancreas [5, 13]. Secretory Granule Deficiency: 

A first-rate decrease in the quantity of secretory granules inside the acinar cells become recorded. 

Secretory granules are essential for the storage and excretion of digestive enzymes; consequently, their 

deficiency may want to hinder the pancreas’s capability to carry out its digestive features efficiently 

consumption on human health [16–19]. All results indicated to the histological adjustments revealed in 

albino rats following to aspartame administration can offer essential insights into its results on tissue 

architecture and functionality, especially regarding potential toxicity or variations in metabolic 

pathways. Further exploration of those histological alterations may additionally elucidate the 

mechanisms via which aspartame influences mobile integrity and normal physiological fitness, 

probably informing destiny inquiries into artificial sweeteners and their protection profiles [20, 21]. 

 

CONCLUSIONS 

Extended exposure to aspartame resulted in transformative alterations within the pancreas, marked 

by heightened collagen accumulation encircling the pancreatic acini and vascular structures. 

 

Recommendation 

• The ramifications of artificial sweeteners are observable in more organs, which include the 

kidneys and liver. 

• Investigate the impact of aspartame on the lungs, pancreas, and endocrine glands on the installed 

desirable each day intake stages in addition to improved dosages. 

• Examine influence aspartames on people identified with diabetes who’ve continually applied 

aspartame. 
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