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Abstract: This study evaluated the effects of ethanol extracts of Terminalia catappa 

stem on lipid profiles and total protein levels in Trypanosoma evansi infected mice. 

The study observed significant increases in serum cholesterol and triglyceride levels 

in infected mice, alongside reduced total protein levels, confirming lipid 

dysregulation and protein imbalance associated with trypanosome infections. 

Treatment with T. catappa stem extract at dosages of 250 mg/kg and 500 mg/kg 

resulted in a marked reduction in cholesterol and triglycerides and a restoration of 

total protein levels, with the 500 mg/kg dose showing the most pronounced effects. 

The antihyperlipidemic effects of T. catappa are attributed to its phytochemical 

composition, particularly saponins, flavonoids, and tannins, which act to inhibit lipid 

absorption and regulate bile acid metabolism. Flavonoids also contributed to 

antioxidant activity, mitigating oxidative stress associated with lipid peroxidation 

during infection. The extract outperformed the standard drug, imidocarb, in 

modulating lipid levels, suggesting its therapeutic potential for managing metabolic 

disturbances caused by trypanosomiasis. These findings provide a basis for further 

pharmacological research into T. catappa as a plant-based treatment for parasitic 

infections, particularly in addressing lipid and protein imbalances in Trypanosoma 

evansi-infected hosts. 
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Introduction 

Trypanosomiasis, also known as African sleeping sickness or 

Chagas disease, is caused by parasites of the genus Trypanosoma, 

which belong to the family Trypanosomatidae under the class 

Kinetoplastida. This family includes several genera, the most 

notable being Trypanosoma, which causes diseases in both humans 

and animals (Desquesnes & Dia, 2004). Transmission occurs 

through blood-feeding vectors, such as tsetse flies in Africa (for 

Trypanosoma brucei), and various biting insects elsewhere. The 

three primary species of medical importance are Trypanosoma 

brucei gambiense and T. brucei rhodesiense, responsible for African 

trypanosomiasis (sleeping sickness) in humans, transmitted by tsetse 

flies in sub-Saharan Africa; T. cruzi, which causes Chagas disease 

in the Americas, transmitted by triatomine bugs (kissing bugs); and 

T. evansi, which causes surra, primarily affecting animals like 

horses, camels, and cattle. T. evansi is transmitted mechanically by 

biting flies and other insects, primarily affecting animals (Masiga & 

Ndung'u, 2016). 

Trypanosoma evansi (T. evansi) is a flagellate protozoan parasite, 

primarily transmitted by biting flies such as tabanids (horse flies) 

and stomoxys (stable flies). It affects domestic and wild animals  

and is found in Asia, Africa, and South America. Surra, the disease 

caused by T. evansi, is characterized by fever, anemia, weight loss, 

and neurological symptoms. Diagnostic techniques include 

microscopy, serological tests (e.g., ELISA), and molecular methods 

such as PCR (Desquesnes & Holzmuller, 2013). Standard treatments 

include drugs such as suramin, diminazene aceturate, and 

isometamidium chloride, though resistance can be a problem. 

Terminalia catappa, commonly known as Indian or tropical almond, 

is a tropical tree valued for its medicinal and nutritional properties. 

Widely distributed in Nigeria and other tropical regions, the tree has 

been used traditionally for its anti-inflammatory, antioxidant, 

antimicrobial, and hepatoprotective effects (Adebayo et al., 2017; 

Akinmoladun et al., 2018). In Nigeria, T. catappa is an important 

medicinal plant used in treating various ailments. Its leaves and 

stems are rich in bioactive compounds like flavonoids, tannins, and 
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phenolic compounds, known for their health benefits (Huang et al., 

2018). 

Although the medicinal value of T. catappa is well-documented, its 

effects on lipid profiles, especially in animals infected with 

Trypanosoma evansi, are not fully understood. Investigating the 

impact of T. catappa stem extract on lipid metabolism in 

experimental models could provide insight into its potential 

therapeutic applications, especially as resistance to conventional 

treatments increases. Recent studies have demonstrated that T. 

catappa extracts exhibit significant antioxidant and anti-

inflammatory properties, which help neutralize free radicals and 

reduce inflammation (Chin, 2019). Furthermore, T. catappa has 

shown promising antimicrobial and antiparasitic activities, making 

it relevant in treating bacterial infections and parasitic diseases 

(Jayasinghe et al., 2020). 

Additionally, the stem of Terminalia catappa provides nutritional 

benefits, containing vitamins (such as vitamin C), minerals (such as 

calcium and magnesium), and dietary fiber that support digestive 

health and may help maintain healthy cholesterol levels (Pereira et 

al., 2019). However, there remains a gap in understanding its full 

pharmacological potential, particularly concerning lipid metabolism 

in infected models. 

This research aims to evaluate the effects of Terminalia catappa stem 

extract on triglycerides, cholesterol, and total protein in mice 

infected with Trypanosoma evansi. By exploring the plant's 

therapeutic potential, this study seeks to contribute to the growing 

body of knowledge on plant-based therapies for parasitic infections 

and metabolic disorders 

Materials and Methods 

Experimental Site 

The experiment was carried out at the Animal house of the 

Department of Animal Health and Production Technology, Federal 

College of Agriculture, Akure, Ondo State, Nigeria. 

The Extraction of Terminalia catappa 

Fresh matured Almond stem (Terminalia Catappa) was detached 

from Terminalia Catappa tree within the college premises. The 

stems were washed with distilled water to remove forms of 

contamination and air dried. The dried stem was soaked in 750ml of 

Ethanol for 72hours, stirred both morning and evening after which 

it was filtered. The filtrate was collected in stainless steel pots and 

was evaporated to dryness using a temperature regulated water bath 

pre-set to yield the crude extract concentrate at 250 mg/kg and 500 

mg/kg. The extract was stored in a refrigerator at 40°C prior to use. 

Chemical and Reagents 

Phenol, peroxidase, cholesterol esterase, cholesterol oxidase, 4-

aminophenazone, adenosine triphosphate, lipase, glycerol kinase, 

glycerol-3-phosphate oxidase and peroxidase 

Method 

Experimental Design 

Group 1: Normal Control – Rats treated with normal saline (0.9% 

NaCl) 

Group 2: Trypanosoma evansi infected mice (untreated) 

Group 3: Trypanosoma evansi mice treated with ethanol extract of 

Terminalia catappa stem (250 mg/kg b.w)  

Group 4: Trypanosoma evansi mice treated with ethanol extract of 

Terminalia catappa stem (500 mg/kg b.w)  

Group 5: Trypanosoma evansi infected mice treated with Imidocarb 

(standard drug). 

Preparation of Serum 

After the animal studies, the animals were decapitated by cervical 

dislocation, and blood samples were collected in ethylene diamine 

tetraacetic acid (EDTA) bottles by cardiac puncture. After the 

collection of blood from the heart of the mice, they were kept in 

plain bottles and EDTA (Ethylenediamine tetraacetic acid) bottles, 

the serum was decanted into plain bottles and then centrifuged at 

4000 revolutions for 15 minutes to facilitate ease separation of 

serum. The serum was then separated into plain sample bottles. 

Determination of Serum Total Protein Activity 

For the quantitative in vivo determination of Total Protein in serum 

and plasma. This was determined based on Reitman and Frankel 

(1957). 

Determination of Plasma Total Cholesterol  

The cholesterol was determined according to the principle describes 

by Allain et al., (1974). Briefly, 1 mL of the reacting mixture 

containing 4-aminopyrine, phenol, peroxidase, cholesterol esterase, 

cholesterol oxidase and 80mM pipes buffer (pH 6.8) was mixed with 

10 µL of plasma and incubated for 5 min at 37o C. the absorbance 

was read against the reagent blank within 60 min at 546 nm.  

Determination of Plasma Triglyceride  

The triglyceride concentration was determined using a method 

described by Tietz (1982). Briefly, 10 µL of the sample was mixed 

with 1mL of pipes reagent (40 mM phosphate buffer, 5.5 mM 4-

chlorophenol and 17.5 mM mg2+) and enzyme reagent (4-

aminophenazone, adenosine triphosphate, lipase, glycerol kinase, 

glycerol-3-phosphate oxidase and peroxidase). Thereafter, the 

mixture was incubated for 5 min at 37oC and the absorbance at 546 

nm was taken against reagent blank within 60 min. 

Statistical Analysis 

The data obtained were expressed as mean ± standard error of the 

mean (SEM). The analysis of variance (ANOVA) followed by 

Tukey's test for multiple comparisons was employed using Graph-

pad Prism 8.0 for Windows. The level of significance was accepted 

at P <0.05 for the assessment of in vivo biochemical parameters. 

Results  
The ethanol extracts of the stem of Terminalia catappa used in this 

study have shown various positive effects on different parameters 

measured and studied. The results in Table 4.1 and Table 4.2 showed 

the effects of total protein (TP), cholesterol and triglyceride 

activities in the serum of infected mice with Trypanosoma evansi. 

The result also revealed a significant (p > 0.05) decrease in the 

cholesterol and triglyceride values of the control when compared 

with the infected.
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Table 1. The effect of ethanol extract of Terminalia catappa stem on total protein level in serum of Trypanosoma evansi infected mice 

Groups  Total Protein 

NC 

0.082 ± 0.004a 

TE 

0.079 ± 0.003c 

TE + STEM (250 mg/kg) 

0.079 ± 0.005c 

TE + STEM (500 mg/kg) 

0.082 ± 0.003a 

IMC 

0.08 ± 0.007b 

Values represent mean ± Standard Deviation (n = 5). Values with a different superscript letter in the same column indicate that they are 

significantly (p<0.05) different from one another. 

Table 2. Effect of Terminalia catappa stem on level of triglyceride and cholesterol in serum of Trypanosoma evansi infected mice 

Groups Cholesterol Triglyceride 

NC 78.79 ± 1.30 50.55 ± 1.18 

TE 195.86 ± 1.52# 161.49 ± 4.58# 

TE + STEM (250 mg/kg) 94.98 ± 4.97## 70.39 ± 2.32## 

TE + STEM (500 mg/kg) 84.28 ± 1.72## 56.07 ± 2.06## 

IMC 112.61± 2.75# 81.95 ± 3.21# 

Values are presented as mean ± standard deviation (n = 5).  

#Values significantly different from non- Trypanosoma evansi 

control p < 0.05  

##Values significantly different from Trypanosoma evansi control p 

< 0.05  

NTE: non- Trypanosoma evansi control; TE: Trypanosoma evansi 

control mice untreated; TE + STEM (250 mg/kg): mice administered 

250 mg/kg stem extract (oral); TE + STEM (500 mg/kg): mice 

administered 500 mg/kg stem extract (oral); IMC: mice 

administered Imidocarb (a standard drug) 

 

 

 

 

 

 

 

 

Figure 1. Effect of ethanol extract of Terminalia catappa stem on total protein level in serum of Trypanosoma evansi infected mice 
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Bars are represented in mean ± SEM (n = 5). Values are not 

significantly different #p<0.05 versus TE; $p<0.05 versus IMC  

NTE: non- Trypanosoma evansi control; TE: Trypanosoma evansi 

control mice untreated; TE + STEM (250 mg/kg): mice administered 

250 mg/kg stem extract (oral); TE + STEM (500 mg/kg): mice 

administered 500 mg/kg stem extract (oral); IMC: mice 

administered Imidocarb (a standard drug)  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. The effect of ethanol extract of Terminalia catappa stem on level of triglyceride in serum of Trypanosoma evansi infected mice. 

Bars are represented in mean ± SEM (n = 5). Values are significantly 

different *p<0.05 versus TE; $p<0.05 versus IMC  

NTE: non- Trypanosoma evansi control; TE: Trypanosoma evansi 

control mice untreated; TE + STEM (250 mg/kg): mice  

administered 250 mg/kg stem extract (oral); TE + STEM (500 

mg/kg): mice administered 500 mg/kg stem extract (oral); IMC: 

mice administered Imidocarb (a standard drug) 

 

 

 

 

 

 

 

 

 

Figure 3. Effect of ethanol extract of Terminalia catappa stem on level of cholesterol serum of Trypanosoma evansi infected mice 

Bars are represented in mean ± SEM (n = 5). Values are significantly 

different #p<0.05 versus TE; *p<0.05 versus IMC  

NTE: non- Trypanosoma evansi control; TE: Trypanosoma evansi 

control mice untreated; TE + STEM (250 mg/kg): mice  

administered 250 mg/kg stem extract (oral); TE + STEM (500 

mg/kg): mice administered 500 mg/kg stem extract (oral); IMC: 

mice administered Imidocarb (a standard drug). 

 

N
C TE

TE
 +

 S
TEM

 (2
50

 m
g/k

g)

TE
 +

 S
TEM

 (5
00

m
g/k

g)
IM

C

0

50

100

150

200

Mice Groups

T
ri

g
ly

c
e
ri

d
e
 L

e
v
e
l

(m
g

/d
L

)

*

$

21

https://msipublishers.com/msijmmr/


MSI Journal of Medicine and Medical Research; Vol-1, Iss-1 (December - 2024): 18-23 

 

©Copyright 2024 MSI Publishers. All right reserved. 

 

Discussion 

The study investigated the effects of ethanol extracts of Terminalia 

catappa stem on lipid profiles and total protein levels in 

Trypanosoma evansi infected mice. The results demonstrated 

significant changes in the serum levels of cholesterol, triglycerides, 

and total protein, which were reversed by the administration of the 

stem extract at two different dosages (250 mg/kg and 500 mg/kg). 

The findings highlight the potential of T. catappa as a therapeutic 

agent for managing dyslipidemia and protein imbalance associated 

with Trypanosoma evansi infections. This discussion will 

contextualize these findings in relation to existing literature, 

possible mechanisms of action, and future implications for 

pharmacological research.  

Trypanosoma evansi infections are known to cause significant 

metabolic disturbances, particularly lipid dysregulation, as seen in 

the infected control group (TE) in this study. The observed increases 

in triglycerides (161.49 ± 4.58 mg/dL) and cholesterol (195.86 ± 

1.52 mg/dL) align with previous studies on trypanosomiasis, where 

lipid metabolism is disrupted due to the parasite's interference with 

host enzymes. Specifically, T. evansi affects fat-splitting enzymes 

such as lecithin-cholesterol acyltransferase (LCAT) and lipoprotein 

lipase (LPL), which are responsible for the clearance of triglycerides 

and the esterification of cholesterol (Yasaman et al., 2023). This 

enzymatic inhibition leads to the accumulation of lipids in the 

bloodstream, resulting in hyperlipidemia. 

The decrease in serum cholesterol and triglyceride levels following 

treatment with T. catappa stem extract, particularly at 500 mg/kg, 

suggests a protective or restorative effect of the plant. This result 

was comparable to the effects of the standard drug, imidocarb, 

although the extract showed superior efficacy in some parameters 

(cholesterol levels). The ability of T. catappa to modulate lipid levels 

may be attributed to the presence of saponins, which are known for 

their cholesterol-binding properties in the intestinal lumen, thus 

reducing lipid absorption by forming insoluble complexes with 

cholesterol in the intestines (Moghadamtousi et al., 2013). This 

reduces the overall cholesterol levels in the body, as evidenced by 

the significant decrease in cholesterol and triglycerides in the 

Trypanosoma evansi infected mice treated with the extract. 

Saponins also influence bile acid metabolism, which plays a crucial 

role in cholesterol homeostasis, further explaining the cholesterol-

lowering effect observed. (Iheagwam et al., 2022). This 

antihyperlipidemic activity is further supported by the 

phytochemical composition of T. catappa, which contains bioactive 

compounds such as flavonoids, tannins, and glycosides, all of which 

have been documented for their lipid-lowering properties (Zhang et 

al., 2019).  

Flavonoids present in T. catappa also contribute to its lipid-

modulating effects. Flavonoids are potent antioxidants and have 

been reported to reduce oxidative stress, which is often elevated in 

trypanosome infections (Iheagwam et al., 2022). By reducing 

oxidative stress, flavonoids help protect the integrity of lipoproteins, 

preventing their oxidation, which is a critical step in the 

pathogenesis of atherosclerosis and other lipid-related disorders. 

Additionally, flavonoids have been shown to enhance lipid 

metabolism by upregulating the expression of genes involved in 

fatty acid oxidation and downregulating those associated with lipid 

synthesis (Ramota et al., 2023). This dual action of flavonoids likely 

contributed to the normalization of lipid levels observed in the 

treated groups. 

Tannins and phenolic compounds present in the extract may also 

play a role in the observed effects. Tannins have been documented 

to reduce lipid peroxidation, which is often elevated during parasitic 

infections like trypanosomiasis (Iheagwam et al., 2022). Their 

astringent properties may also aid in stabilizing cell membranes and 

protecting against lipid leakage, which could further explain the 

reduction in lipid levels. 

In addition to lipid modulation, the study also evaluated the effect of 

*Terminalia catappa* extract on total protein levels. The results 

revealed that the extract restored total protein levels in the infected 

mice to values comparable to the non-infected controls, particularly 

at the higher dose of 500 mg/kg (0.082 ± 0.003 g/dL). This 

restoration of total protein levels is significant, as protein loss is a 

common feature in trypanosomiasis due to the parasite’s 

consumption of host nutrients and the breakdown of tissue proteins 

(Ramota et al., 2023). 

The mechanism by which T. catappa restores protein levels is not 

entirely clear but may be related to its anti-inflammatory and 

antioxidant properties. Trypanosome infections induce a strong 

inflammatory response, which can lead to tissue damage and the 

release of pro-inflammatory cytokines that further exacerbate 

protein catabolism (Zhou et al., 2020). By reducing inflammation 

and oxidative stress, T. catappa may help preserve tissue integrity 

and prevent the breakdown of proteins, thereby restoring normal 

protein levels in the serum. 

Imidocarb, the standard drug used in this study, is a known 

antiprotozoal agent that is effective against Trypanosoma species. 

While imidocarb demonstrated a significant reduction in lipid levels 

T. catappa extract showed superior efficacy, particularly at the 500 

mg/kg dose. This suggests that T. catappa not only possesses potent 

anti-trypanosomal properties but also offers additional benefits, such 

as lipid modulation and protein restoration, which may not be as 

pronounced with standard antiprotozoal drugs. This finding 

underscores the potential of T. catappa  as a complementary or 

alternative treatment for trypanosomiasis, particularly in cases 

where lipid dysregulation and protein loss are prominent features of 

the disease. 

The results of this study have significant implications for 

pharmacological research, particularly in the development of plant-

based therapies for parasitic infections. T. catappa has been widely 

used in traditional medicine for its anti-inflammatory, antioxidant, 

and antimicrobial properties (Iheagwam et al., 2022). However, its 

application in the treatment of trypanosomiasis and its associated 

metabolic disturbances has not been extensively explored. This 

study provides evidence that T. catappa could be developed as a 

therapeutic agent for managing the lipid and protein imbalances 

caused by Trypanosoma evansi infections. 

Ongoing research focused on elucidating the precise mechanisms by 

which T. catappa exerts its effects on lipid and protein metabolism. 

Additionally, studies investigating the long-term efficacy and safety 

of T. catappa in animal models and clinical trials are necessary to 

determine its potential as a treatment for trypanosomiasis in humans. 

Furthermore, the identification and isolation of the specific bioactive 

compounds responsible for these effects could lead to the 

22

https://msipublishers.com/msijmmr/


MSI Journal of Medicine and Medical Research; Vol-1, Iss-1 (December - 2024): 18-23 

 

©Copyright 2024 MSI Publishers. All right reserved. 

 

development of novel drugs with improved efficacy and fewer side 

effects. 

Conclusion 

The ethanol extract of Terminalia catappa stem significantly reduced 

serum levels of cholesterol and triglycerides and restored total 

protein levels in Trypanosoma evansi infected mice. These effects 

were dose-dependent, with the higher dose of 500 mg/kg showing 

the most pronounced benefits. The lipid-lowering and 

antiproteinemic effects of T. catappa can be attributed to its rich 

phytochemical composition, including saponins, flavonoids, and 

tannins. These findings suggest that T. catappa has potential as a 

therapeutic agent for managing the metabolic disturbances 

associated with trypanosomiasis, providing a basis for future 

pharmacological studies. 
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