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ABSTRACT 
 

Introduction: Herbal medicines are plant-based products used to treat various illnesses and their 
uses have dramatically increased over the past years in many developed and developing nations. 
Alchornea cordifolia is one of these plants with reports of its use in health promotion. Some plants 
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exhibit toxicity due to the presence of phytochemicals inherent in them, therefore further studies are 
necessary in evaluating their toxicity levels. In this study, the sub-acute toxicity of ethanolic extract 
of Alchornea cordifolia leaves was investigated on the pituitary gland of adult male Wistar rats. The 
objective was to determine its effect on the histology of the anterior pituitary gland. 
Methods: Twenty (20) adult male Wistar rats weighing 140-200 were used for the research and 
were randomly divided into four groups labelled A, B, C. and D. Each group consisted of five (5) 
rats. Group A (normal control) received normal saline, while group B, C and D received 500 mg/kg, 
1,000 mg/kg and 1,500 mg/kg body weight of Alchornea cordifolia extract respectively with the aid 
of an oral gavage. This was done for a duration of 28 days after which the rats were sacrificed and 
the pituitary gland obtained for histological analysis using H&E and PAS Orange G staining 
methods. 
Results: Histological observations showed that the various doses of the extract used had no 
detrimental effect of the anterior pituitary gland microstructure in groups B, C, and D when 
compared to group A.  
Conclusion: The findings showed that the various doses of Alchornea cordifolia leaf extract used 
in this study are non-toxic to the anterior pituitary gland in Wistar rats. 

 

 
Keywords: Alchornea cordifolia; anterior pituitary; histology; toxicity. 

 
1. INTRODUCTION 
 
The application of medicinal herbs has been 
popular from ancient times among people and in 
recent years a multilateral approach has 
emerged on using medicine with natural and 
especially herbal origin [1,2,3]. Medicinal herbs 
like industrial drugs may cause some 
irretrievable tissue damage through its unwanted 
side effects [4]. Evaluating side and toxic effects 
of medicinal herbs by performing experimental 
tests on animal models will have an effective 
advantage on the identification and recognition of 
their harmful effects on humans [4]. In Africa 
more than 2000 plants have been identified and 
used as herbal medicines. The World Health 
Organization (WHO) estimates that nearly 70% 
of the world population depends on traditional 
medicine, especially medicinal plants for primary 
health care needs. Herbs are as old as human 
civilizations and have provided a complete store 
house of remedies to cure acute and chronic 
diseases in man [5]. Currently, there is a  
growing interest in the use of plant and plant 
products as alternative to most synthetic agents 
in disease management and control around the 
world. This is because of the therapeutic 
efficiency of their bioactive constituents. The 
gradual shift from synthetic drugs to herbal 
therapies could also be as a result of the 
widespread availability of medicinal plants 
worldwide [6]. Some plants which were once 
considered safe with no adverse effects began 
exhibiting toxic potentials when ingested over a 
period of time, and this led to valid concerns [6]. 
Furthermore, a number of saponin-rich plant 

extracts were seen to cause weight loss, 
diarrhoea, loss of appetite and haematological 
disorders [7].   

 
Alchornea cordifolia is a shrub native to the 
coastal regions of West Africa. Traditionally its 
powdered leaves have been used to treat 
wounds and sores. Phytochemical analysis of the 
leaves has shown the presence of several 
health-promoting compounds including 
flavonoids which are known for their uses 
medicinally [8]. Many studies have illustrated the 
tissue-protective attributes of plants rich in 
flavonoids [9,10,11,12,13,14,15,16]. Reports on 
the biological activities of Alchornea cordifolia 
have revealed its antibacterial, hepato-protective, 
anti-diarrheal, antioxidant, anti-inflammatory and 
anti-microbial properties. A study has disclosed 
that Alchornea cordifolia alcoholic extract caused 
hepatic tissue damage in mice [8].  

 
The pituitary gland is a gland that performs 
essential life-sustaining functions in the human 
body, and its anterior lobe secretes vital 
hormones such as adrenocorticotrophic 
hormone, prolactin, luteinizing hormone, follicle 
stimulating hormone, somatotropin and thyroid 
stimulating hormone which direct many bodily 
processes [17] It is a part of the hypothalamic-
pituitary gonadal axis (HPG) axis which also 
includes structures such as the hypothalamus 
and gonadal glands. The hypothalamic-pituitary 
gonadal axis starts in the brain, and it allows the 
brain communicate with the gonads using 
molecules called hormones [18]. The normal 
functioning of the pituitary gland can be 
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obstructed by exposure to toxic substances 
which can induce lesions on its endocrine cells, 
thereby interfering with its regulation of endocrine 
activities. Some substances are able to stimulate 
pituitary cell proliferation leading to hyperplasia 
and tumour formation [19]. This study therefore 
serves to investigate its subacute toxic potential 
on the anterior pituitary gland.   
 

2. MATERIALS AND METHODS 
 

2.1 Plant Acquisition, Identification and 
Preparation of Extract 

 
Fresh leaves of Alchornea cordifolia were 
obtained from a residence in Yarkur Local 
Government Area of Cross River state, Nigeria 
and was confirmed and authenticated at the 
Department of Botany, Faculty of Science, 
University of Calabar, Calabar. The leaves were 
washed and air-dried after which they were 
grounded and sieved to fine powder. The 
powered plant material (330g) was extracted with 
ethanol by maceration. The maceration mixture 
was filtered and the filtrate evaporated in a 
carefully regulated water bath maintained at a 
temperature of 60°C to yield 21g of darken solid 
extract. The extract was stored in a refrigerator 
until required. The extraction of Alchornea 
cordifolia was carried out in the main laboratory 
of Biochemistry Department, University of 
Calabar. 
 

2.2 Experimental Design 
 
Twenty (20) matured male Wistar rats                 
obtained from the Department of Physiology, 
University of Calabar, Calabar, weighting 140-
200g were used for the study. These animals 
were housed in wooden cages at 27°C-30°C 
under natural 12-hour daylight/night cycles in the 
animal house of College of Medical                 
Sciences, University of Calabar. After an 
acclimatization period, they were                       
randomly divided into four groups of five (5) 
animals each, labelled as group A, B, C, and D. 
Group A (normal control) received                           
normal saline, while group B, C and D                   
received 500 mg/kg, 1,000 mg/kg and 1,500 
mg/kg body weight of Alchornea cordifolia  
extract respectively with the aid of an oral 
gavage. This was done for a duration of                         
28 days after which the rats were sacrificed and 
the pituitary gland obtained for histological 
analysis using hematoxylin and eosin “H&E” and 
periodic acid Schiff “PAS” Orange G staining 
methods. 

2.3 Histological Study with Hematoxylin 
and Eosin Stain “H&E” 

 
The tissue was fixed in 10% neutral formal saline 
for 3 days to prevent autolysis. The tissues were 
then trimmed and dehydrated in ascending 
grades of alcohol (70%, 80%, 90% and absolute 
alcohol). They were then cleared in xylene and 
afterward embedded in molten wax. Upon 
solidification, the tissue blocks were sectioned to 
5µm thick with a rotary microtome. They were 
then floated in a water bath and incubated at 
600C for 30 minutes. The cut sections were then 
cleared in xylene and rehydrated through 
descending grades of alcohol (90%, 80% and 
70%). Furthermore, the sections were stained in 
hematoxylin for 15 minutes. Bluing was done 
with ammonium chloride, while differentiation 
was done with 1% acid alcohol before 
counterstaining with eosin. Mounting was done 
on greased glass slides using a dibutylphthalate 
polystyrene “DPX” [20]. 

 
2.4 Periodic acid Schiff Orange G. 

Method for the Demonstration of 
Anterior Pituitary Gland 

 
Sections were dewaxed and brought to                  
water via xylene and ethanol. They were then 
placed into period acid for 10 minutes, rinsed 
with tap water and then placed in Schiff                  
reagent for 10-20 minutes. Counter-staining with 
celestine blue-hamalum sequence was                     
carried out. The sections were afterward                 
rinsed in tap water for 5 minutes. After                        
this, the tissues were placed in orange G for 20 
seconds each, then rinsed with tap water                   
until. They were then dehydrated with ethanol 
and cleared in xylene. Cover slips were then 
placed on the sections using a resinous medium 
[21]. 

 
3. RESULTS AND DISCUSSION 
 
3.1 Results 
 
The histological examination of the anterior 
pituitary gland sections across the experimental 
groups revealed a normal histology in group A 
rats (Plate 1). Structures seen were cell clusters 
with oval to round nuclei having abundant 
cytoplasm. The cell clusters were separated by 
thin dilated and congested capillaries. The 
predominant cells have prominent nuclei with an 
abundant eosinophilic cytoplasm. Sparsely 
populated basophilic cells were scattered within 
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the field with few cells having clear cytoplasm. 
The anterior pituitary gland sections of rats in 
groups B (Plate 2), C (Plate 3) and D (Plate 4) 
also revealed normal histological features similar 
with that of group A, indicative of non-toxicity. 
Staining with the PAS Orange G method also 
showed normal anterior pituitary histology in 
group A (Plate 5) rats. Structures seen were 

acidophilic cells with deeply stained orange 
cytoplasm (Orange G-POSITIVE) and basophilic 
cells which were lightly stained blue (PAS-
POSITIVE). The acidophilic cells out-numbered 
the basophilic cells. This normal anterior pituitary 
gland histology was also observed in groups B 
(Plate 6), C (Plate 7) and D (Plate 8) indicative of 
non-toxicity. 

 

 
 
Plate 1. Photomicrograph (X400) of a section of anterior pituitary gland (H&E stain section) of 

group A rats (normal control group) showing cell clusters with oval to round nuclei having 
abundant cytoplasm. The cell clusters are separated by thin dilated and congested capillaries. 

The predominant cells have prominent nuclei with an abundant eosinophilic cytoplasm. 
Sparsely populated basophilic cells are scattered within the field with few cells having clear 

cytoplasm. AC= Acidophilic cells, BS= Basophilic cells, CM= Chromophils 
 

 
 
Plate 2. Photomicrograph (X400) of a section of anterior pituitary gland (H&E stain section) of 

group B rats (500mg/kg of extract). Section shows cell clusters with round to oval nuclei 
having abundant cytoplasm and separated by blood vessels. The predominant cells have 

abundant basophilic cytoplasm with deeply stained nuclei. There are few acidophilic cells with 
deeply eosinophilic nuclei having fine chromatin patterns. Sparse population of chromophils 

are seen. AC= Acidophilic cells, BS= Basophilic cells, CM= Chromophils 
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Plate 3. Photomicrograph (X400) of a section of anterior pituitary gland (H&E stain section) of group C rats (1,000mg/kg of extract) showing cell 
clusters with oval to round nuclei having abundant cytoplasm and separated by blood vessels. The predominant cells are the basophilic cells 

which are densely populated having abundant cytoplasm and prominent nuclei. The chromophils are also sparsely distributed among the fields 
and the acidophils are scanty. BS= Basophilic cells, AC= Acidophilic cells, CM= Chromophils. 

 



 
 
 
 

Agaba et al.; J. Compl. Altern. Med. Res., vol. 25, no. 11, pp. 112-124, 2024; Article no.JOCAMR.125457 
 
 

 
117 

 

 
 

Plate 4. Photomicrograph (X400) of a section of anterior pituitary gland (H&E stain section) of group D rats (high dose group) section showing cell 
clusters and cords with oval to round nuclei having abundant cytoplasm and separated by blood vessels. The acidophils are densely populated 

with abundant eosinophilic cytoplasm. The chromophils are also sparsely distributed among the fields and the basophils are scanty. AC= 
Acidophilic cells, BS= Basophilic cells, CM= Chromophils 
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Plate 5. Photomicrograph (X400) of a section of anterior pituitary gland (PAS orange G. stained section) of group A rats (normal control group) 
showing the acidophilic cells with deeply stained orange cytoplasm (OG-POSITIVE). The basophilic cells were lightly stained blue (PAS-

POSITIVE). The acidophilic cells out-number the basophilic cells. A= Acidophilic, B=.Basophilic. 
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Plate 6. Photomicrograph (X400) of a section of anterior pituitary gland (PAS orange G stained section) of group B rats (500mg/kg of extract) 
showing basophilic cells that are deeply stained blue. The acidophilic cells are scanty and lightly-stained orange. The basophilic cells out-number 

the acidophilic cells, hence the basophilic cells are predominant. A= Acidophilic cells, B= Basophilic cell 
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Plate 7. Photomicrograph (X400) of a section of anterior pituitary gland (PAS orange G stained section) of group C rats (1,000mg/kg of extract) 
showing basophilic cells that are deeply stained blue. Also seen are prominent basophilic cells. B= Basophilic cells 
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Plate 8. Photomicrograph (X400) of a section of anterior pituitary gland (PAS orange G stained section) of group D rats (1,500mg/kg of extract) 
showing acidophilic cells with deeply stained orange cytoplasm. The basophilic cells are scanty and lightly stained blue. The acidophilic cells are 

predominant. A= Acidophilic cell, B= Basophilic cells 
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3.2 Discussion 
 
The assessment of subacute toxicity of 
Alchornea cordifolia leaf extract in this study 
involved investigating any possible adverse 
effects on the anterior pituitary gland in Wistar 
rats. This study involved the administration of 
three doses (500mg/kg, 1,000mg/kg and 
1,500mg/kg) of the leaf extract in order to 
compare the histological results with that of the 
normal control group A. The findings of this study 
revealed that there was no deveation in the 
anterior pituitary gland micro-architecture of the 
test groups (Groups B, C and D) when compared 
to group A. This was observed in the histological 
examinations involving both the H&E and PAS 
Orange G staining methods. This findings agree 
with studies by Goueh et al., [22], Ejeh et al., [6], 
Akanmu et al., [23] and Ezeokeke et al., [24] who 
revealed that doses of Alchornea cordifolia leaf 
extract below 1,500mg/kg body weight have non-
toxic effects on many bodily tissues. A study by 
Ajibade and Olayemi, [25] gave a contrasting 
observation in their study that Alchornea 
cordifolia methanolic leaf extract is in fact toxic at 
doses of 800mg/kg and 1,600mg/kg. Their study 
was on some reproductive and haematological 
parameters in male rats. They opined that doses 
of the extract equal to or lower than 400mg/kg 
can be considered safe as regards its oral 
administration. Another report of toxicity was 
given in a study by Ansah et al., [8] and Ansah et 
al. [26] who showed that Alchornea cordifolia 
ethanolic extract doses of 2,000mg/kg caused 
histopathologic changes to the liver in rats. They 
observed cloudy swelling of hepatocytes with 
vacuolar hydropic degeneration which are 
indicative of hepato-toxicity. They suggested that 
safer doses are those below 2,000mg/kg and 
that higher doses have the propensity to induce 
hepatic injury. The reason for this toxicity is not 
clear but it may be due to its bio-constituents. It 
has been suggested that some medicinal plants 
are intrinsically toxic by virtue of their 
constituents and can cause adverse reactions if 
inappropriately utilized [27]. It is therefore 
necessary for more studies to be conducted on 
toxicity potential of Alchornea cordifolia leaf 
extract on bodily tissues so as to ensure safety in 
usage.         
 

4. CONCLUSION 
 
The normal functioning of the pituitary gland can 
be obstructed by exposure to toxic substances 
which can induce lesions on its endocrine cells, 
thereby interfering with its regulation of endocrine 

activities. The findings of this study showed that 
the various doses of Alchornea cordifolia leaf 
extract used in this study were non-toxic to the 
anterior pituitary gland in Wistar rats.  
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