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Abstract 

There is a global utilization of Terminalia catappa as a medicinal plant.  In this study, the effect of aqueous leaf extract of 
Terminalia catappa (ALETA) on the haematological profile, liver function enzymes, and histology of some organs in albino 
rats was examined. Seventy-two healthy albino rats were randomly distributed into four groups (A-D) in 6 rats per triplicate. 
The normal control received 1ml/kg of deionized water while groups B-D received 150, 300, and 450 mg/kg ALETA, 
respectively for 21 days. Minor cytoplasm vacuolation, focal necrosis, and dilated sinusoids were observed in the liver 
tissue. The kidney showed minor degenerative changes characterized by few shrunk glomeruli while no tissue damage was 
observed in the heart tissue and minor passive congestion was observed in the pyloric stomach. The packed cell volume 
(PCV), red blood cell (RBC), haemoglobin (HB), neutrophils (N), eosinophils (E), monocytes (M), lymphocytes (L), and 
means cell haemoglobin (MCH) responded significantly (p<0.05) to treatment dosage. Meanwhile, the increased aspartate 
aminotransfarase (AST), alanine aminotransfarase (ALT), acid phosphatase (ACP) and alkaline phosphatase (ALP) were an 
indication of compromised liver function by the ALETA. There is a need for safety assessment, regulation, and intake of 
Terminalia catappa as a medicinal herb. 
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1. Introduction 

Globally, fruit nutriments have beneficial health 
therapeutic and economic benefits (Venkatalakshmi and 
Brindha 2016). Indian almond seed, Terminalia 
catappaLinn (family Combretaceae) is a plant species with 
good records of medicinal importance associated with its 
chemical constituents. In Nigeria, the most popularly used 
plant parts are commonly referred to as ‘fruit’ by some 
local folks. The seeds and leaf of the plant mostly 
contribute to a high percentage of waste in the 
environment without being utilized more effectively for 
the benefit of society. Indian almond is popularly used as a 
herbal treatment for management of diabetes mellitus 
(Divya et al, 2018, Biswas et al, 2011, Koffi et al, 2011, 
Nagappa et al, 2003,). It is also used as analgesic (Mohale 
et al, 2008), for the alleviation of inflammation (Lin et al, 
1997), etc. Most often, the fruit parts (kernel endocarp and 
fleshy mesocarp) of T. catappa are consumed roasted, raw, 
and sundried. Other plant parts such as the roots, barks, 
and leaf are used in the treatment of different ailments 
such as malaria (Mudi and Muhammed, 2009), respiratory 
disorders (asthma) (Raj et al, 2013), hypertension 
(Odugbemi, 2008), and as an antiretroviral (Alka et al, 
2016). They possess therapeutic components that increase 
the potential use similar to conventional drugs. Several 
studies have reported that T. catappacan exert a multitude 

of effects such as anticancer (Shanehbandi et al, 2019; Lee 
et al, 2019) antimetastatic (Yang et al, 2010, Chu et al, 
2007), antioxidant (Kumar et al, 2018, Krishnaveni et al, 
2014), antimicrobial (Kumar et al, 2018), antidiabetic 
(Koffi et al, 2011, Ahmed et al, 2005, Lin et al, 1997), 
aphrodisiac (Ratnasooriya and Dharmasiri, 2000),  
antinociceptive (Ratnasooriya et al, 2002), and 
hepatoprotective (Kinoshita et al, 2007.  

Globally, there is an increase in the intake of medicinal 
plants (mostly self-prescribed by consumers) without 
complying with World Health Organization (WHO) 
recommendations and guidelines. It is worthy of note that 
increased utilization of medicinal plants necessitated the 
WHO to provide the recommended intake per time to 
avoid negative/or side effects (WHO, 2004, WHO, 1998). 
Most plant materials can be taken indiscriminately or 
wrongly prescribed as prophylaxis against diseases. The 
safety regulation of global phytopharmaceutical products 
is paramount, essential, and implemented to avoid toxicity 
or adverse effects on the human body. In Nigeria, most 
herbal drugs are produced and consumed indiscriminately 
by local folks irrespective of strict regulations. However, 
despite the extensive use of herbs, there is a need to add to 
knowledge scientific proof validating their safety, efficacy, 
and usage. Histopathological assessment is a marker 
considered as a useful indicator for assessing the abnormal 
health effects of environmental materials on the living 
system (Arsad et al., 2014). Possibilities of organ toxicity 
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(nephrotoxicity, hepatotoxic, etc.) cannot be overruled on 
the unpredictable intake of plant products. Blood 
regulation at a normal range elicits homeostatic 
mechanism, and changes in the blood parameters. Liver 
enzymes are an indicator of the deleterious effect of 
chemical products. Moreover, the therapeutic uses of 
aqueous leaf extract of T. catappa (ALETA) have been 
scientifically supported by effects in malaria (Mudi and 
Muhammed, 2009), respiratory disorders (asthma) (Raj et 
al, 2013), and hypertension (Odugbemi, 2008), However, 
there is a need to promote more information on the 
histological, hematological, and liver enzyme alterations 
mediated by this plant extract.  In this study, albino rats, 
Rattus norvegicus have been used to obtain such 
information. 

2. Materials and Methods 

2.1. Experimental Animal 

Seventy-two healthy male albino Wistar rats weighing 
between 150-200g were used for the study. The animals 
were procured from the animal rearing facility of the 
Department of Zoology and Environmental Biology, 
University of Nigeria, Nsukka, and housed in well-
ventilated cages. Animals were acclimatized for two weeks 
and fed with standard pellets (Top Feeds, Plc Nigeria) with 
access to water ad libitum and maintained at different 
standard laboratory conditions, temperature (25±2°C), 
humidity (50±5%), and 12 hours light and dark cycle. This 
study was carried out following ethical guidelines for 
animal welfare by the Faculty of Biological Sciences, 
University of Nigeria, Nsukka. 

2.2. Plant material and preparation 

Whole plant leaf (4kg) of Terminalia catappa were 
obtained from the Botanical garden of Plants Science and 
Biotechnology, University of Nigeria. The leaf was 
authenticated by a plant taxonomist in the Herbarium of 
Plant Science and Biotechnology Department (Voucher 
Number: UNH/027-University of Nigeria Herbarium/027). 
The leaf was separated from the stem and washed 
thoroughly with distilled water to remove debris. The dried 
pulverized leaf (1,486 g) was concentrated in 3.5 litres of 
deionized water for 18 hours. The mixture was filtered 
using a muslin cloth and further filtered with Whatmann 
No 1 filter paper. The mixture was evaporated to dryness 
LEICA RM 2125 RTS rotary microtone. 204.18g of the 
extract was obtained after evaporation with a percentage 
yield of 13.74% (McCloud, 2010). The extract was stored 
in a refrigerator for later use.  

2.3. Experimental Design  

The experimental animals were randomly distributed 
into four groups of six rats per triplicate. Group 1 served as 
control and was orally administered normal deionized 
water at a dose of 1ml/kg body weight. Group 2, 3, and 4 
were administered with aqueous leaf extract of Terminalia 
catappa (ALETA) at 150, 300, and 450mg/kg, respectively 
by oral gavage for 3 weeks. The dosages administered 
were obtained after zero mortality record of the acute 
toxicity test following the protocol of Lorke (1983). 
Meanwhile, the animals were immobilized using 
chloroform to obtain 3 tissues (liver, heart, and kidney) 

from 3 rats per group for histological examinations at the 
end of the experiment which lasted for three weeks. 

2.4. Phytochemical Screening of the Plant Material 

The analysis of the extract (flavonoids, tannins, 
saponins, alkaloids, steroids) was done following the 
standard methods of Trease and Evans, (2002). 

2.5. Histological Examination  

The histological analyses of the tissues (liver, kidney, 
and heart) were done according to the method of 
Akilandeswarietal, 2010).  

2.6. Haematological Parameters 

The blood haematocrit was determined by stuffing 
capillary tube with blood and centrifuged in a 
microheamatocrit (Hawksley England) at 14,000 Xg rpm 
for 5 minutes, and the percentage of the erythrocyte layers 
was evaluated and read using a heamatocrit reader 
(Wintrobe, 1967). The erythrocytes and leucocyte count 
were determined manually utilizing heamocytometer under 
X40 magnification. The concentration of haemoglobin in 
the blood was estimated using spectrophotometry 
combined with cyanmethaemoglobin method using 
Drabkins reagents (Wintrobe, 1967 . The erythrocytes, 
packed cell volume, and haemoglobin were used in 
estimating the erythrocytes derivatives such as mean cell 
volume (MCV in fentolitres), mean cell haemoglobin 
(MCH in picogram) and mean cell haemoglobin 
concentration (MCHC in grams decilitre). Blood smears 
were obtained and stained with a may-Grunwald-Giemsa 
solution for accurate determination of differential 
leucocyte subpopulations. 

2.7. Biochemical Parameters 

Plasma levels of aspartate aminotransferase (AST) and 
Alanine aminotransferase (ALT) were assayed following 
the protocol of Reitman and Frankel, (1957). Acid and 
alkaline phosphatase enzymatic activity was determined 
following the protocol of   Babson and Read (1959) and 
Bergmeyer, (1974), respectively. 

2.8. Data analysis  

The haematology and liver enzyme data were analyzed 
for significant differences (p<0.05) using analysis of 
variance (ANOVA). Also, differences between means 
were partitioned using the Duncan Multiple Range test 
(DNMRT). All analyses were done using Statistical 
Package for Social Sciences windows version 20.0 (IBM 
Corporation, Armonk, USA). 

3. Phytochemicals 

The phytochemical components of the aqueous leaf 
extract of Terminalia catappa were shown in Table 1. 
Meanwhile, the presence of alkaloids, terpenoids, 
saponins, tannins, and flavonoids was observed. The 
concentrations of the chemical constituents were similar.  
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Table 1. Phytochemical constituents of aqueous leaf extract of 
Terminalia catappa 

Phytochemical constituents Bioavailability Concentration (%) 

Tannins + 0.32±0.00 

Saponins + 0.48±0.01 

Alkaloids + 0.37±0.00   

Steroids  - 0.03±0.00 

Flavonoids ++ 1.68±0.14 

-, absent +, present    ++ moderately present 

3.1. Histological Changes in some tissues of Albino Rats 
Exposed to Aqueous Leaf Extracts of Terminalia catappa 

The histological patterns of the normal liver revealed 
clearly defined parenchyma cells, central veins, sinusoids, 
and kupfer cells. Cytoplasmic vacuolations and kupfer cell 
hyperplasia were observed in the liver of albino rats 
exposed to 150mg/kg ALETA. The enlarged sinusoid was 
filled with mixed infilterate. The clogged sinusoid 
observed in the liver of albino rats exposed to 300mg/kg 
impeded the functions of the kupfer cells and allowed 
spent erythrocyte to build up in the blood instead of being 
removed, (Plate 1A). Further observations such as the 
influx of mononuclear cells in the dilated sinusoid were 
obvious, while the kupfer cells lined at the basement of the 
sinusoid phagocytized and removed spent erythrocytes and 
other particulate debris from circulating in the blood vessel 
of the liver tissue (Plate 1D). Moreso, cytoplasmic 
vacuolation associated with cells adaptively altered to 
resist further degeneration was observed. This also 
reflected a cellular adaptation beneficial to the host. 

The histological patterns of the kidney shown in (Plate 
2A) revealed normal renal corpuscles with intact 
glomerulus and epithelial cells linked to the tubules and 
connected with a tight junction that prevents waste 
products and other potentially harmful substances from 
passing between the cells and reaching the bloodstream. 
Some of the glomeruli structure appeared shrunk and 
vacuolated with discrete clear or translucent spaces 
observed in the kidney of albio rat administered 150mg/kg 
(Plate 2B) and 300mg/kg ALETA  (Plate 2C), 
respectively. Renal corpuscles were also intact in the 
group treated with 450mg/kg ALETA (Plate 2D). 

The histological patterns of the normal heart of albino 
rats showed prominent branching in the cardiac muscle 
fibre (Plate 3A). Myocardial fibre variations and blood 
vessels were observed in the heart of the albino rats 
exposed to 150mg/kg of ALETA (Plate 3B), while at 
300mg/kg (Plate 3C) and 450mg/kg ALETA (Plate 3D), 
heart architecture showed normal branching of 
anastomosing intercalated disc with each other in a 
network pattern. 

The stomach histological section of the normal control 
revealed intact muscularis mucosa and lamina propria of 
the stomach architecture (Plate 4A). Hemorrhage was 
observed in the fundic region of the stomach. Meanwhile, 
hemorrhage was observed in the blood vessels of the 
stomach following 150mg/kg ALETA administration 
(Plate 4B). More so, at 300mg/kg and 450mg/kg ALETA 
(Plate 4C, and D), vascular congestion and degeneration of 
the inner circular layer such as degenerated muscularis 
mucosa were similarly observed, respectively.

Plate 1: Photomicrograph of liver (A). normal parenchymal cells (PC) (red arrow), intact sinusoids (black arrow) and central vein 
infilterated with mononuclear cells (MC) (white arrow). Plate B. 150mg/kg of ALETA showing central vein (CV, black arrow), hepatocyte 
cytoplasmic vacuolation (HCyV, white arrow). Plate C: 300mg/kg of ALETA showing mixed infilterate (MI) in the sinusoid (black arrow). 
Plate D: 450mg/kg of ALETA showing enlarged sinusoids with few mononuclear cells (black arrow). H&E. mag. 400X. 
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Plate 2: Photomicrograph of kidney of albino rats A:  Normal group showing, normal renal corpuscles with intact glomerulus (GL) and 
tubules (T) lined with epithelial cells connected to each other in the kidney cortex. B: 150mg/kg of ALETA showing shrinkage of the 
glomeruli (SG black arrow). C:300mg/kg ALETA showing kidney vacuolation (V black arrow) was observed. D: 450mg/kg ALETA, with 
intact renal corpuscules (RC).   H&E. mag. 100X. 

Plate 3: Photomicrograph of heart of albino rats showed A. intact region of myocardial fibre (IMR (yellow arrow) with no variations in fibre 
sizes. B. 150mg/kg of ALETA showing no myocardial fibre variation and intact blood vessels (BV black arrow). Plate C. 300mg/kg of 
ALETA showing normal heart architecture, intact valve (red star), and septum (red arrow). Plate D.  450mg/kg of ALETA showing 
rominent cardiac region of the heart with intact intercalated disc (ID). H&E. mag. 100X. 
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Plate 4. Photomicrograph of stomach of albino rats A. Normal group with intact stomach architecture characterized by muscularis mucosa 
(MM black arrow) and lamina propria (LP) (white arrow). B. 150mg/kg of ALETA with revealed hemorrhage (black arrow) mainly in blood 
vessels which occurred on the mucosal region of the stomach. C: 300mg/kg of ALETA with degenerated muscularis mucosa (DMM black 
arrow), minor hemorrhage (white arrow), blood vessel congestion and degeneration of the inner circular layer. D. 450 mg/kg of ALETA 
with revealed thickness of the muscularis mucosa, minor vascular congestion (black arrow) H&E. mag. 100X.

3.2. Effects of Terminaliacatappaon Haematological 
Parameters of animals 

The haematological parameters PCV, RBC, HB, and 
WBC were affected by T. catappa treatment. The response 
of these parameters was mainly dose-dependent. The 
duration of treatment significantly affected RBC (F = 
8.149, p < 0.0001). PCV was not different between the 
groups except on week 2 where PCV was significantly 
higher in 450mg/kg extract group compared to others. Hb 
concentration was similarly different between the groups. 
Those treated with 450mg/kg extract had the highest Hb 
level. WBC was not different between the groups and did 
not change significantly for the duration of treatment with 
T. catappa (Table 1). White blood cell differential to T. 
catappa responses are summarized in Table 2. No 

consistent response of neutrophil, eosinophil, and 
monocytes to the extract treatment was observed, 
irrespective of the concentrations used. Lymphocytes, 
however, appeared to increase in concentration with 
increasing doses of extract. The concentration of 
lymphocyte at 450mg/kg and 300mg/kg was significantly 
higher compared to control on weeks 2 and 3.  The red 
blood cell derivatives, MCV, MCH, and MCHC responded 
minimally to T. catappa treatment. Overall, only MCV (F 
= 3.857, p =0.018) and MCH (F = 5.869, p = 0.003) were 
significantly affected by the duration of treatment, while 
only MCH (F = 3.232, p = 0.035) was affected 
significantly by the extract. A significant increase in MCH 
relative to control, was observed on week 2 at 450mg/kg 
extract (Table 3). 
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Table 2. Haematological changes in animals treated with Terminalia catappa 

Parameter Concentration. 
(mg/kg) 

Duration (week) 
 0 1 2 3 
PCV(%) Control 24.67±1.15a2 26.67±1.53a2 19.00±2.00b1 27.66±2.52a2 
 150 24.33±5.51a1 22.00±2.65a1 21.66±3.51b1 23.00±3.61a1 
 300 26.67±4.93a1 27.67±2.89a1 20.33±1.53b1 22.33±4.73a1 
 450 27.33±6.11a1 27.00±1.73a1 31.66±2.52a1 29.33±4.51a1 
 
RBC(X106) 

Control 118.0±7.55a1 121.0±4.36a1 104.6±15.5a1 120.6±12.1a1 
150 83.33±1.53b1 120.6±9.6a2 96.00±11.0a1 84.00±5.57b1 

 300 97.00±7.00b1 131.3±15.5a2 98.33±5.51a1 94.33±16.2b1 
 450 134.0±11.1a1 124.3±6.81a1 135.3±7.09b1 131.3±7.02a1 
HB(g/dl) Control 8.233±0.40ab2 8.867±0.51a2 6.333±0.65b1 9.220±0.84ab2 
 150 8.100±1.82ab1 7.333±0.91a1 7.200±1.15a1 6.566±0.81b1 
 300 7.000±0.30b12 9.233±0.92a2 6.767±0.50a1 7.433±1.53b12 
 450 16.57±0.80a1 8.967±0.58a1 10.57±0.81a1 11.20±1.55a1 
WBC (×103) Control 14733.33±2362.90a2 11266.66±1040.83a2 14766.66±750.56a2 9800.00±1228.82a1 

150 1400.00±3019.93a1 14533.33±3744.77a1 12633.33±1755.94a1 14100.00±854.40a1 
 300 1340.00±3019.93a1 12900.00±624.50a1 12300.00±1228.82a1 15000.00±4293.02a1 
 450 11666.66±378.60a1 12166.66±4539.0a1 13000.00±1900.00a1 13800.00±1400.00a1 
Values as mean ± standard deviation. Values with different alphabet superscript along a column were significantly different, 
while values with different numeric superscript across a row were significantly different (p < 0.05). 

Table 3. White blood cell differential (%) of animals treated with Terminalia catappa extract  
 Conc. (mg/kg) Duration (week) 
Parameters 0 1 2 3 
Neutrophil Control 66.67±3.79b3 18.67±2.08a1 43.00±4.00a2 14.67±1.53ab1 
 150 71.67±4.73ab3 23.00±2.00a1 42.00±3.40a2 22.67±4.04a1 
 300 71.67±3.79ab3 18.33±2.08a12 26.33±4.51b2 16.00±5.30ab1 
 450 77.67±1.53a3 19.67±4.62a2 11.00±1.00c1 11.00±1.00a1 
Eosinophil Control 2.000±1.13a1 1.333±0.58a1 0.000±0.00b1 1.667±1.53a1 
 150 1.667±0.58a1 0.667±0,58a1 0.000±0.00b1 1.000±1.000a1 
 300 2.000±1.00a1 1.00±1.00a1 2.000±1.00a1 0.667±1.15a1 
 450 0.00±0.00a1 6.667±0.58a1 0.000±0.00b1 0.667±1.15a1 
Monocytes Control 7.67±2.52a1 6.667±2.53a1 11.33±1.53ab1 8.667±2.89a1 
 150 6.67±2.31a1 6.000±2.65a1 14.00±3.00a1 11.000±4.36a1 
 300 7.00±2.00a1 7.667±2.89a1 7.000±2.00b1 11.333±2.52a1 
 450 3.67±3.06a1 6.000±1.73a1 7.000±1.00b1 7.333±1.53a1 
Lymphocytes Control 23.00±4.00a1 60.67±25.81a2 45.67±3.21c12 75.000±2.00ab2 
 150 20.00±2.00a1 70.33±1.53a3 44.00±1.73c2 69.33±6.11b3 
 300 19.33±1.15a1 73.000±1.00a2 64.67±5.03b2 72.00±4.60ab2 
 450 18.67±1.53a1 73.67±6.66a2 82.000±1.73a2 81.00±0.00a2 
Values as mean ± standard deviation. Values with different alphabet superscript along a column were significantly different, while 
values with different numeric superscript across a row were significantly different (p < 0.05). 

Table 4. Red blood cell derivatives of animals treated with Terminalia catappa 

Parameter Conc. 
(mg/kg) 

Duration (week) 
 0 1 2 3 
MCV (fl cell-1) Control 2.093±0.08a2 2.20±0.06a2 1.83±0.17b1 2.29±0.02a2 
 150 2.919± 0.06a1 1.84±0.33a1 2.25±0.12a1 2.76±0.06a1 
 300 2.771±0.06a1 2.11±0.50a1 2.07±0.11ab1 2.36±0.13a1 
 450 2.073±0.06a1 2.17±0.16a1 2.34±0.08b1 2.23±0.30a1 

MCH(pg cell-1) 
Control 0.6985±0.03a2 0.73±0.021a2 0.61±0.06b1 0.76±0.01a2 
150 0.972±0.22a2 0.61±0.011a1 0.75±0.04a12 0.78±0.05a12 

 300 0.723±0.03a12 0.70±0.018a1 0.69±0.03ab1 0.78±0.04a2 
 450 0.789±0.02a1 0.72±0053a1 0.78±0.03a1 0.86±0.16a1 

MCHC g/dl) 
Control 33.38±0.07a1 33.25±0.07a1 33.34±0.19a1 33.32±0.01a1 
150 33.30±0.07a1 33.32±0.16a1 33.24±0.08a1 29.26±7.06a1 

 300 26.95±5.71a1 33.38±0.01a1 33.28±0.19a1 33.31±0.23a1 
 450 40.35±11.4a1 33.21±0.01a1 33.37±0.12a1 39.05±10.18a1 
Values as mean ± standard deviation. Values with different alphabet superscript along a column were significantly different, while values 
with different numeric superscript across a row were significantly different (p < 0.05). 
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3.3. Effects of Terminalia catappa on 
Biochemicalparameters of animals 

The changes in the liver enzyme of albino rats exposed 
to ALETA are shown in Table 5. The level of AST, ALT, 
ALP, and ACP in the ALETA exposed rats did not differ 
significantly (p>0.05) at the end of the experiment. 
Overall, all the biochemical parameters investigated were 
not affected significantly by the extract. 
Table 5. Changes in the liver enzymes of animals treated with 
Terminalia catappa 

Parameter  Conc. 
(mg/kg) 

Duration (week) 

1 2 3 

AST 
(U/L) 

Control 43.67 ±4.16c1 36.67±1.16b1 39.00±3.00a1 

150 71.33±3.51a1 70.67±3.06a1 73.00±10.58a1 

300 60.00±6.25b1 76.33±11.15a1 72.67±6.11a1 

450 63.33±2.89ab1 74.67±6.03a1 62.33±7.37a1 

ALT 
(U/L) 

Control 42.00±3.61b1 42.67±9.29b1 41.67±5.51a1 

150 60.67±5,86a1 61.00±3.61ab1 61.33±9.45a1 

300 75.67±6.03a1 72.00±9.64a1 59.67±6.11a1 

450 61.00±10.15a1 49.33±5.69b1 65.33±15.18a1 

ACP 
(U/L) 

Control 20.59±0.72a1 22.99±0.64a1 23.36±2.68a1 

150 24.28±1.66a1 30.64±4.87a1 24.43±3.33a1 

300 24.00±3.04a1 28.42±0.82a1 24.54±2.07a1 

450 21.29±1.12a1 25.75±3.15a1 27.68±3.17a1 

ALP 
(U/L) 

Control 24.31±18.15a1 38.28±1.54b1 33.73±2.08a1 

150 40.44±7.69a1 43.22±4.64a1 36.63±5.08a1 

300 37.08±1.90a1 45.21±4.66a2 33.54±1,15a1 

450 37.76±4.14a1 33.01±2.39b1 35.65±2.16 a1 

Values as mean ± standard deviation. Values with different 
alphabet superscript along a column were significantly different, 
while values with different numeric superscript across a row were 
significantly different (p < 0.05). 

4. Discussion 

Physiological and nutritional observations (Azrul et al., 
2013) have shown that Terminalia catappa has the 
potential to induce primary toxicity in rats. The 
phytochemical constituents (alkaloids, flavonoids etc.) of 
the ALETA reported in the current study are in 
consonance with those observed by previous investigators 
(Divya et al, 2018, Divya and Vijya-Anand, 2014). The 
histopathology alterations in the liver against highest 
dosage of ALETA presented minor clear liver alterations 
such as Kupfer cell hyperplasia, cytoplasmic vacuolation, 
necrosis, and sinusoid enlargement. However, the 
observations in the kidney suggested that ALETA had a 
renal protective ability to prevent kidney dysfunction by 
accelerating regeneration. Alade et al (2009) opined that 
4g/kg Baulinia monandra leaf extract caused focal 
prominent tubular epithelial necrosis in the kidney.  
Further studies reported widened glomeruli of the kidney 
exposed to 1000mg/kg Cassia fistula. This coincided with 
the changes in the kidney of rats exposed to 150, 300, and 
450mg/kg ALETA observed with shrinkage of glomeruli, 
discrete clear or translucent space associated with 
vacuolations was reported in the present study. No damage 
was observed in the heart histology. This was due to 

possible cardioprotective potentials of ALETA 
administered between 150 to 450mg/kg in the study. 
Observed vascular and minor lesions, in the fundic 
stomach of albino rats exposed to different dosages of the 
ALETA, were due to intoxication of the extracts.    

 Blood parameters are used to ascertain the 
physiological effects of foreign compounds, including 
medicinal plants.  The current study revealed significant 
activity of the plant extract on RBC, PCV, HB, N, E, M, L, 
MCH, and MCHC, does not affect erythropoiesis and 
osmotic fragility of the red blood cells. The white blood 
cells (WBC) are the first line of defense which responds to 
infectious agents, inflammatory process, or tissue injury. 
The increased WBC level in the blood cells of wistar rats 
observed in the current study was due to stimulation of 
production of leucocytes by Terminalia catappa as 
immune booster. On the contrary, Ezekiel et al, (2019) 
reported decreased WBC level in wistar rats exposed to 
Termialia catappa leaf extract. More so, there were no 
significant changes observed in the neutrophils, 
lymphocytes, and monocytes in Terminalia catappa leaf 
extract-treated animals. The Hb levels made T. catappa a 
positive herb for blood building. 450mg/kg T catappa 
decreased packed cell volume and erythrocyte count in 
albino rats (Ezekiel et al, 2019, Aimola et al, 2011). No 
significant change in the PCV was observed inT.catappa 
decoctions administered albino rats (Ibegbulem et al 
2011). The increased MCHC values have been reported to 
be one of the conditions that precipitated disease 
conditions such as sickling Ibegbulem et al (2011). 
Erythrocytes derivatives were not altered after 
administration of T. catappa to albino rats (Ezekiel et al, 
2019). 

Liver enzymes are consistently utilized as an index of 
liver diagnosis, investigation of disease, and safety 
assessment of herbal plants (Madu and Nadro, 2017). The 
ALETA dosages caused liver damage with increased AST 
and ALT concentrations in the serum. Terminalia catappa 
plant extracts affected the level of aminotransferase 
enzymes (AST and ALT) in the serum supported by the 
limited degree of altered liver enzyme which indicated 
amelioration of hepatotoxic in the animal (Lin, 1997). 
Meanwhile, a two to four folds increase of liver enzymes 
raised concerns as an indication of potential hepatic injury 
Arjariya et al, (2013). The mechanism of action of the 
plant extracts prevented  the intracellular release of 
enzyme and its membrane.  Arjariya et al (2013) reported 
that the transaminases (AST and ALT) are well-known 
enzymes used as biomarkers predicting possible liver 
toxicity. This coincided with our present findings of 
elevated liver enzymes AST, ALT, ACP, ALP on chronic 
ingestion of ALETA. These observations may indicate that 
chronic ingestion of ALETA may result in potential 
hepatic injury/or compromised liver function.  

5. Conclusion 

 The aqueous leaf extract of Termialia catappa has 
shown a significant effect on the tissues in the major body 
organs of rats that were investigated, with no toxicological 
effects observed in the heart of the animal. Therefore, the 
use of Terminalia catappa leaf as prophylaxis, nutriment, 
anti-inflammatory, etc., should be adopted with caution if 
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it must be used, and serious review on the administration 
must be emphasized. 
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