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ABSTRACT 
 
The routine use of Monosodium glutamate (MSG) as a food additive found in commercial food 
products has being generating controversy regarding its health effects. This study investigated the 
effects of MSG administration on the histology of anterior pituitary gland in rats. Twenty adult male 
rats were used and randomly divided into four groups (n=5, each). The rats in the treated groups 
received a daily MSG administration through orogastric method at a dose of 100 mg/ kg bw/day, 
500 mg/ kg bw/day, 1500 mg/ kg bw/day respectively, while the control rats received 0.5 ml of 
distilled water. The body weight was measured. After sacrifice, the pituitary gland was harvested 
and fixed with 10% formalin for routine histological procedures. Results revealed decrease in body 
weight while the histology of the anterior pituitary gland of the rats showed no observable 
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pathological alterations. This study indicates no induced histological damage following oral 
administration of MSG.  
 

 
Keywords: Monosodium glutamate; anterior pituitary gland; histology. 
 
1. INTRODUCTION 
 
The pituitary gland, or hypophysis is an 
endocrine gland which protrudes off from the 
hypothalamus at the base of the brain. It rests 
upon the hypophysial fossa of the sphenoid bone 
in the center of the middle cranial fossa where it 
is  covered by a diaphragma sellae and  
surrounded by sella turcica [1]. The anterior 
pituitary (adenohypophysis) is a lobe of the gland 
that regulates several physiological processes 
such as stress, growth, reproduction, and 
lactation.  
 
Monosodium glutamate (MSG) is used as a 
flavor enhancer especially in Chinese, Thainese 
and Japanese foods [2-4]. There is increase in 
the production of MSG in many countries today 
through a natural fermentation process using 
molasses from sugar cane or sugar beets, as 
well as starch and corn sugar since its first 
extraction from seaweed and other plant sources 
[5].  
 
Ajinomoto is a common brand name for 
Monosodium glutamate (MSG) in Nigeria and it is 
commonly used as a food additive and acts as a 
preservative of palatability [6]. Various seasoning 
sauce contain significant levels of free glutamate 
(as MSG), both from natural sources and from 
added monosodium glutamate [6,7]. Despite its 
taste stimulation and improved appetite 
enhancement, reports indicate that MSG is toxic 
to human and experimental animals [6] 
producing symptoms such as numbness, 
weakness, flushing, sweating, dizziness and 
headaches. [8]. 
 
A study by Manal et al. [4] revealed that MSG 
has the potential of causing an adverse effect on 
the hepatic and renal functions which might be 
due to oxidative stress induced by MSG on the 
liver and renal tissue. MSG has also been 
associated with retinal degeneration, endocrine 
disorder [9,10] neurological disorders [11] and 
has also be found to produce oxygen derived 
free radicals [12]. It has been reported that MSG 
causes changes in the liver parenchyma [13]. 
 
Studies have shown that the body uses 
glutamate as a nerve impulse transmitter [11] 

and that there are glutamate-responsive tissues 
all over the body [13], hence an evidence of 
chest pain, sensation of facial pressure, 
headaches, burning sensation, excessive fluid 
retention and sweating has been observed. MSG 
has been implicated in male infertility [14,15] and 
has also been shown to cause endocrinological 
disorders such as reduction in the secretion of 
growth hormones, leading to stunted growth and 
irreversibility in obesity [16]. Studies providing 
the evidence of MSG toxic effects have raised 
the increasing interest inMSG intake as flavor 
enhancer. However, the safety of MSG usage 
has generated such controversial argument 
locally and internationally [6]. Therefore, the aim 
of this study was to investigate the effects of 
Monosodium Glutamate on the histology of the 
anterior pituitary gland.  
 

2. MATERIALS AND METHODS  
 
2.1 Test Materials   
 
Ajinomoto which is one of the trade names of the 
concentrated forms of Monosodium Glutamate 
(99% pure MSG) was procured from a local 
market in Nnewi, Anambra State, Nigeria.  
 

2.2 Animals  
 
Adult male wistar rats weighing 176 grams – 210 
grams obtained from the animal house of the 
Department of Zoology, Nnamdi Azikiwe 
University, Awka, were used for the experiment. 
The animals were housed in separate metallic 
cages and acclimatized  for two weeks before the 
beginning of the study under standard laboratory 
conditions (temperature: 25±1°C, humidity: 
50±5% and lighting: 12 h light/ 12 h dark cycle) in 
the animal house of the Department of Anatomy, 
Nnamdi Azikiwe University, Nnewi. The rats were 
fed a standard chow diet ad libitum with free 
access to water. This study was approved and 
registered by the Committee of Animal 
Investigations, Department of Anatomy, Faculty 
of Basic Medical Sciences, Nnamdi Azikiwe 
University. 
 

2.3 Experimental Design   
 
The rats were randomly divided into four groups 
(n = 5, each), group I rats were given distilled 
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water for three weeks (control), group II,III and IV 
rats were given MSG for three weeks. In the 
MSG-treated groups, MSG was administered 
daily through orogastric method at a dose of               
100 mg/ kg bw/day, 500 mg/ kg bw/day,                     
1500 mg/ kg bw/day respectively.  MSG fresh 
solution was prepared every two days and kept 
in the fridge until the time of use. In the control 
groups, 0.5 ml distilled water was administered at 
the same regimen.  
 
2.4 Histological Study  
 
At the end of the experimental periods, the 
animals were anesthetized with ether fumes and 
sacrificed by cervical dislocation. The animals 
were dissected and pituitary glands were 
carefully harvested and fixed in 10% formol 
saline. The specimens were then dehydrated in 
ascending grades of alcohol, cleared in xylene 
and embedded in paraffin wax. Serial sections 
(4-5 µm thick) were obtained using a rotatory 
microtome. The deparaffinized sections were 
stained with haematoxylin & eosin (H&E) stain. 
Photomicrographs were obtained using a digital 
research photographic microscope. 
 
2.5 Statistical Analysis   
 
Data were represented as Mean ± SD. The 
means were compared for statistical significance 
using Student's t test for unpaired data. 
Differences were considered significant at 
p<0.05. All statistical analyses were performed 
using SPSS version 17.  
 
3. RESULTS  
 
3.1 Weight Assessment  
 
All rats from various groups survived to the end 
of the study period. The mean body weight for 
the various groups is presented in Table 1. The 
mean of the final body weight in group II was 
significantly lower than that of group I (p<0.05). 
In group IV, the mean value of the final body 

weight was not significantly different from that of 
group III. A time-dependent steady decrease in 
body weight was observed in groups III, III and 
group IV  
 
3.2 Histological Results  
 
Examination of the anterior pituitary gland 
sections from the rats (groups I-IV, Figs 1-4) 
showed normal histological features of the 
anterior pituitary gland which consisted of 
acidophils,basophils and chromophobes. 
 
4. DISCUSSION 
 
In the present study, the effects of short-term 
administration of MSG on the histology of the 
anterior pituitary gland were assessed in rats. In 
our study, there was a decrease in the body 
weight of the animals after the administration of 
MSG. This corresponds to the studies by 
Miskowiak & Partyka [17] and Kondoh & Torii 
[19] which suggests that the reduction in weight 
is likely mediated by increased energy 
expenditure and not reduced energy intake. 

Tordoff et al. [18] also reported that 3% MSG in 
diet or in drinking water did not influence body 
weight and body fat store in three different 
species of rodents (Sprague Dawley rat, Obesity-
prone Sprague Dawley derivated rat and 
C57BL\6J mouse) 
 
It has been suggested in several animal studies 
that MSG is able to induce overweight and 
obesity as a result of elevation of plasma GLU 
concentrations to very high values, sufficient 
enough to penetrate into the brain and exert 
deleterious effects on the arcuate nucleus 
neurons, thereby disrupting the hypothalamic 
signaling cascade of leptin action and resulting in 
hyperphagia and obesity [19-22]. From our study, 
we suggest that GLU derived from MSG 
ingestion was almost entirely catabolised by the 
enterocyte of intestinal mucosa [23]. Another 
suggestion to the cause of reduction in weight 
could partly be as a result of reduced levels of 
thyroid hormones [24]. 

 
Table 1. Descriptive statistics of the mean body we ight of the various groups of animals 

administered monosodium glutamate 
 

 Mean ± S.D 
 Group I  Group II  Group III  Group IV  

Initial body weight 195.00±10.00 176.00±26.07 177.50±40.31 210.00±17.32 
Final body weight 207.50±5.00 156.00±26.07 157.50±40.31 170.00±17.32 
P value  0.009 0.014 0.043 
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Fig. 1. Photomicrograph of the anterior pituitary g land of animals in group 1 (H&E, x100) 
This shows normal morphology of the cell with intac t interstitial architecture 

 . 

 
 

Fig. 2. Photomicrograph of the anterior pituitary g land of animals in group 2 (H&E, x100) 
This shows normal morphology of the cell with intac t interstitial architecture  
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Fig. 3. Photomicrograph of the anterior pituitary g land of animals in group 3 (H&E x100) 
This shows normal morphology of the cell and inters titial architecture 

 

 
 

Fig. 4. Photomicrograph of the anterior pituitary g land of animals in group 4 (H&E x100) 
This shows normal morphology of the cell and inters titial architecture 
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This study revealed no observable toxic effect on 
the anterior pituitary gland of the adult wistar rats 
administered MSG. This is contradictory to the 
observation by Bojanic et al. [25] that MSG 
causes hyperplasia of basophilic pituitary cells. 
Biodun & Biodun [6] reported that ingestion of 
monosodium glutamate could cause or 
exacerbate numerous conditions such as 
asthma, urticaria, atopic dermatitis, ventricular 
arrhythmia, neuropathy and abdominal 
discomfort. The disparity in our observation in 
comparism to other studies further points out the 
controversy on the safe use of MSG and its 
inclusion in“Generally Recognized as Safe” 
(GRAS)-list of foods as opined by Food and Drug 
Administration (FDA) of the United States.  
 
We can say from our study that though there was 
no observable deleterious effect of MSG on the 
histology of the anterior pituitary gland, the 
observed reduction in body weight of the animals 
could be a result of reduction in the levels of 
serum thyroid and growth hormones as 
mentioned earlier. This therefore implies that 
short term administration of MSG could exert 
some effects on substances regulating certain 
functions in the body without really inducing any 
observable damage on body tissues. With 
respect to this, we recommend further 
investigation on MSG and its effect on anterior 
pituitary hormones. Long-term studies are also 
required in order to ascertain the effect of MSG 
administration on the histology of the anterior 
pituitary gland. 
 
5. CONCLUSION 
 
There was no observed pathology on the 
histological section of the anterior pituitary gland 
non short term administration of Monosodium 
glutamate.  
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