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Abstract 

Malaria continues to be a life-threatening disease worldwide, causing the deaths of over eight thousand 
individuals each year. A major obstacle in the fight against malaria is the emergence and spread of 
parasites that are resistant to existing drugs. Because of this problem, researchers are now focusing on 
discovering new, natural compounds that can fight malaria more effectively and safely. Medicinal 
plants have been used since ancient times in different communities for treating many illnesses. This 
study investigated the phytochemical components, antimalarial activity, and toxicity profile of 
methanol leaf extract of Polyalthia longifolia. Fresh leaves were collected, authenticated, dried, 
powdered, and extracted with 80% methanol using the cold maceration technique. Phytochemical 
screening was conducted by standard procedures while in vitro antiplasmodial activity was tested 
against Plasmodium falciparum–infected red blood cells at different extract concentrations. Toxicity 
evaluation involved acute and sub-chronic studies in rats. The extract contained alkaloids, flavonoids, 
saponins, tannins, steroids, triterpenes, and cardiac glycosides whereas anthraquinones was absent. 
Quantitative analysis showed saponins as the most abundant compound (120 mg/g). Antimalarial 
testing revealed 53.4% parasite inhibition at the highest concentration. The LD50 was estimated above 
5000 mg/kg, indicating safety at high doses, although sub-chronic administration produced dose-related 
changes in hematological and biochemical parameters. Overall, the methanol extract of Polyalthia 
longifolia leaves demonstrated promising antimalarial activity, and was relatively safe, but should be 
administered with caution at elevated doses. 
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INTRODUCTION 
Malaria is a serious disease common in tropical regions. The disease results from infection 
with a protozoan parasite known as plasmodium, which is transmitted to humans through the 
bites of infected female Anopheles mosquitoes (WHO, 2017). This disease remains one of the 
leading public health problems in many tropical and subtropical areas, especially in West 
Africa, including Nigeria, where malaria is present all year round (World Health Organization 
[WHO], 2017). The parasite belongs to a group of single-celled microorganisms called 
protozoa (Gladman and Nyembezi, 2017). When the infected mosquito bites a person, it injects 
tiny Plasmodium parasites that enter the bloodstream and go straight to the liver, where they 
multiply and later infect red blood cells (Luke et al., 2017). 
 
Among the five species of plasmodium that infect humans, plasmodium falciparum is the most 
widespread in Africa and is responsible for the most dangerous and fatal type of malaria 
(WHO, 2017). The symptoms of malaria generally develop between 10 and 15 days after bite 
of an infected mosquito. Symptoms include fever, chills, weakness, vomiting, and in severe 
conditions may lead to coma or death (WHO, 2017). In 2016 alone, over 216 million people 
were infected with malaria, and about 445,000 deaths were recorded, mostly in children under 
five years old (WHO, 2016). Other species such as Plasmodium vivax, P. ovale, P. malariae, and 
P. knowlesi also infect humans (Alan et al., 2016). P. vivax is widely spread geographically, P. 
malariae can stay long in the blood, and P. ovale is common in Africa. Pregnant women and 
children are most at risk (Jenavine et al., 2015). 
 
The life cycle of the parasite includes a liver stage where schizonts release merozoites, and a 
blood stage where merozoites invade red cells and multiply (Rosauro et al., 2018). Some 
develop into gametocytes, which enable transmission to mosquit (Rosauro et al., 2018). 
 
Medicinal plants have long been used to manage malaria, and many plant extracts have 
shown inhibitory effects against drug-resistant strains (Felmer and Mylene, 2015). Bioactive 
compounds from plants continue to serve as lead in developing new antimalarial drugs 
(Olaniran et al., 2017). 
 
Examples of plants with anti-malarial properties include Polyalthia longifolia (Kumari et al., 
2016), Azadirachta indica (Voravuth et al., 2015), Melia volkensii (Rahab et al., 2015), Adansonia 
digitata (Adeoye, 2017), Strychnos lucida (Nevio da Costa et al., 2015), Enantia chlorantha (Olivier 
et al., 2016), and Leea indica (Erma et al., 2017). Early diagnosis and treatment are key to 
controlling malaria. If left untreated, malaria can become severe, causing complications such 
as hypoglycemia and cerebral malaria, which may lead to seizures, coma, or even death, 
especially in children (Sabina, 2017). 
 
The originality of this work lies in its evaluation of the methanolic leaf extract of Polyalthia 
longifolia (Masquaerade) by identifying its phytochemical components, assessing its anti-
malarial activity, and determining its toxicity profile in a single investigation. While the plant 
is traditionally known for medicinal uses, there is limited scientific evidence directly linking 
its chemical constituents to its anti-malarial effects and safety. By integrating chemical 
analysis, biological activity testing, and toxicity assessment, this study provides new and 
reliable data that can support the development of safe, effective, and affordable plant-based 
therapies for malaria, especially in regions facing increasing drug resistance.  
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MATERIALS AND METHODS 
 
Plant Material Collection and Authentication 
Leaves of Polyalthia longifolia were freshly gathered by hand from Rijiyar Zaki in Ungogo Local 
Government Area, Kano State, Nigeria. The leaves were thoroughly rinsed, air-dried, and 
then pulverized into fine powder using a mortar and pestle in the laboratory following the 
method outlined by Mukhtar and Tukur (1999). The plant was authenticated by botanical 
specialists at the Herbarium of the Plant Biology Department, Bayero University, Kano, where 
it was assigned the voucher specimen number BUKHAN 0006. 
 
Extraction of Plant Leaves 
Two kilograms (2 kg) of the powdered sample were subjected to cold maceration. The material 
was soaked in five liters (5 L) of 80% methanol for 72 hours to enable proper extraction and 
separation of phytoconstituents. During maceration, the mixture was intermittently agitated 
every 2–3 hours to enhance extraction. After 72 hours, the mixture was filtered first through 
muslin cloth and subsequently with Whatman filter paper to eliminate solid residues. The 
obtained filtrate was concentrated using a water bath maintained at 40–45 °C. The resultant 
extract was then weighed and transferred into a clean, labeled container for further use. To 
ensure preservation, the extract was oven-dried for approximately one hour, yielding 60.9 g, 
and stored under appropriate conditions until required (Tiwari et al., 2011). 
 
Qualitative Phytochemical Screening of Methanol Extract of Polyalthia longifolia Leaves 

The methanolic extract of Polyalthia longifolia leaves was subjected to phytochemical screening 
to detect the presence of secondary metabolites, following the procedures outlined by Evans 
(2009). 
 
Carbohydrates Tests  
Molisch’s test: 1 mL of the filtrate was placed in a test tube. Thereafter, 1 mL of Molisch’s 
reagent was introduced, followed by 2 mL of concentrated sulphuric acid added carefully 
along the test tube wall to form a layer. A reddish-purple ring at the interface confirmed the 
presence of carbohydrates (Evans, 2009). 
 
Saponins Tests  
Frothing test: 10 mL of distilled water was mixed with 2 mL of the extract in a test tube. The 
mixture was shaken vigorously for 30 seconds and left to stand for 10–15 minutes. The 
persistence of a stable froth indicated the presence of saponins (Evans, 2009). 
 
Flavonoids Tests  
Shinoda’s test: About 2 mL of the extract was treated with 2 mL of 50% methanol. A few 
fragments of magnesium ribbon and drops of concentrated hydrochloric acid were added. 
Formation of a red coloration denoted the presence of flavonoids (Evans, 2009). 
 
Alkaloids Test 
Wagner’s Test: A few drops of Wagner’s reagent were added to a portion of the extract. The 
appearance of a whitish precipitate confirmed the presence of alkaloids (Evans, 2009). 
 
Steroids and Triterpenes Test 
Liebermann-Burchard’s Test: The extract was mixed with an equal amount of acetic 
anhydride. Afterward, 1 mL of concentrated sulphuric acid was carefully poured down the 
side of the test tube to create a lower layer. An instant and later color change indicated the 
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presence of steroids or triterpenes. A red, pink, or purple color indicated triterpenes, while a 
blue or bluish-green color confirmed the presence of steroids (Evans, 2009). 
 
Cardiac Glycosides Test 
Kella-Killiani’s Test: The extract was treated with 1 mL of glacial acetic acid containing a 
small quantity of ferric chloride. This mixture was transferred into a dry test tube, and 1 mL 
of concentrated sulphuric acid was carefully added along the wall to form a separate layer. 
The appearance of a purple-brown ring at the interface indicates deoxy sugars, while a faint 
green color in the upper layer suggests cardiac glycosides (Evans, 2009). 
 
Tannins Test 
Ferric Chloride Test: To a portion of the extract, 3 drops of ferric chloride solution were 
added. A greenish-black precipitate indicates condensed tannins, while a blue or bluish-
brown precipitate  hydrolysable confirmed the presence of tannins (Evans, 2009). 
 
Anthraquinones Test 
Borntrager’s Test: Five milliliters of chloroform were added to a portion of the extract in a dry 
test tube and shaken for 5 minutes. The mixture was filtered, and the clear filtrate was 
combined with an equal amount of 10% ammonia solution and shaken. A bright pink 
coloration in the aqueous layer confirmed the presence of free anthraquinones (Evans, 2009). 
 
Quantitative Analysis of Phytochemicals in Polyalthia longifolia Leaf Extract 
Flavonoids Estimation 
2.5 g of powdered crude extract from Polyalthia longifolia leaves was mixed with 50 mL of 80% 
methanol in a 250 mL beaker and left at room temperature for 24 hours. The supernatant was 
collected, and the residue was re-extracted three more times with 50 mL of ethanol. The 
combined extracts were filtered through Whatman No. 42 filter paper (125 mm). The filtrate 
was concentrated on a water bath, dried, cooled in a desiccator, and weighed until a constant 
weight was achieved (Boham and Kocipai-Abyazan, 1974). The flavonoid content was 
calculated using the formular below: 

% 𝑌𝑖𝑒𝑙𝑑 =  
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝐹𝑙𝑎𝑣𝑜𝑛𝑜𝑖𝑑

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
 𝑥 100 

 
Saponins Estimation 
Two grams of the crude leaf extract were placed in a conical flask, and 100 mL of 20% ethanol 
was added. The mixture was heated on a water bath at 55°C for 4 hours with constant stirring. 
After filtering, the residue was re-extracted with 200 mL of 20% ethanol. The combined 
extracts were concentrated to 40 mL using a water bath at about 90°C. This concentrate was 
transferred into a separating funnel, and 20 mL of diethyl ether was added and shaken. The 
aqueous layer was kept, while the ether layer was discarded. The aqueous part was further 
partitioned with 60 mL of n-butanol and washed twice with 10 mL of 5% sodium chloride 
solution. The final solution was evaporated in an oven to dryness until a constant weight was 
obtained (Obadoni and Ochuko, 2002). The saponin content was calculated as: 

% 𝑌𝑖𝑒𝑙𝑑 =  
𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑝𝑜𝑛𝑖𝑛

𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
 𝑥 100 

 
Tannins Estimation 
One gram of the extract was weighed into a 50 mL plastic bottle, after which 50 mL of distilled 
water was added. The mixture was shaken for 1 hour and filtered into a 50 mL volumetric 
flask, then made up to the mark with distilled water. Five milliliters of this filtrate were mixed 
with 2 mL of 0.1 M ferric chloride prepared in 0.1 N HCl and 0.008 M potassium ferrocyanide 
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solution. The absorbance was read at 120 nm within 10 minutes (Van-Buren and Robinson, 
1969). The tannin content was calculated using the formula: 

% 𝑌𝑖𝑒𝑙𝑑 =  

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

 𝑥 𝐶𝑜𝑛𝑐. 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
 𝑥 100 

 
Steroids Estimation 
One milliliter of Polyalthia longifolia leaf extract was transferred into a 10 mL volumetric flask. 
To this, 2 mL of 4N sulphuric acid, 2 mL of 0.5% ferric chloride, and 0.5 mL of 0.5% potassium 
hexacyanoferrate (III) were added. The mixture was heated in a water bath at 70 ± 2°C for 30 
minutes with occasional shaking. The solution was made up to volume with distilled water, 
and absorbance was taken at 780 nm against a blank (Madhu et al., 2016). The steroid content 
was then calculated using the formula: 

% 𝑌𝑖𝑒𝑙𝑑 =  

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

 𝑥 𝐶𝑜𝑛𝑐. 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
 𝑥 100 

 
Cardiac Glycosides Estimation 
10% of the Polyalthia longifolia Leaves extract was mixed with 10 mL of freshly made Baljet's 
reagent (which is 95 mL of 1% picric acid and 5 mL of 10% sodium hydroxide). This mixture 
was left to stand for 1 hour. Then, it was diluted with 20 mL of distilled water. The absorbance 
was measured at 495 nm using a UV spectrophotometer (Solich et al., 1992). The percentage 
of cardiac glycosides was calculated using the formula below: 

% 𝑌𝑖𝑒𝑙𝑑 =  

𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
𝐴𝑏𝑠𝑜𝑟𝑏𝑎𝑛𝑐𝑒 𝑜𝑓 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

 𝑥 𝐶𝑜𝑛𝑐. 𝑆𝑡𝑎𝑛𝑑𝑎𝑟𝑑

𝐼𝑛𝑖𝑡𝑖𝑎𝑙 𝑊𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
 𝑥 100 

 
Antiplasmodial Effect of the Extract 
Detection of Malaria Parasites 
A small drop of blood was taken with a capillary tube and put on a clean glass slide. A cover 
slip was carefully placed at an angle to spread the blood into a thin smear. The slide was left 
to dry in air and then fixed with absolute methanol for 15 minutes. After this, Giemsa’s stain 
was applied for another 15 minutes. The slide was again air-dried and the cells fixed with a 
spirit lamp flame. The prepared slide was examined under a microscope with oil immersion. 
Malaria parasites were recognized by the presence of ring-shaped immature trophozoites 
stained blue. Both the level of parasitaemia and the parasite species were recorded. For the 
antiplasmodial test, a sample with 5% parasitaemia was used (Harborne, 1973; Sofowora, 
1982). 
 
To work out the percentage of infected red blood cells, the slide was examined at ×100 
magnifications, selecting a field with about 93 red cells. Infected red cells were counted in 
eight different fields. The percentage of parasitized cells was calculated as explained by 
Cheesebrough (2002). 
 
Separation of the Erythrocytes 
A blood sample with 5% parasitaemia, collected from the University Clinic, BUK, Kano, was 
centrifuged at 2500 revolutions per minute (r/m) for 15 minutes. The plasma at the top was 
removed, and the red blood cells were washed again by centrifuging with normal saline at 
the same speed for 5 minutes. The saline was discarded and the erythrocytes were 
resuspended in fresh normal saline. 
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Preparation of the Test Concentrations 
Using an electronic digital balance (Model FA2104A, Gulfex Medical and Scientific Company, 
England), 1 gram of each plant extract was measured and dissolved in 1 mL of dimethyl 
sulfoxide (DMSO) in separate Bijou bottles to prepare stock solutions. From these, four 
concentrations were prepared using serial dilution: 10 mg/mL, 5 mg/ml, 2.5 mg/mL, and 
1.25 mg/mL. 
 
Preparation of Culture Media (RPMI 1640) 
The culture medium was prepared by dissolving 10.4 grams of the powdered RPMI 1640 in 
one litre of distilled water. It was then sterilized by autoclaving at 121°C for 15 minutes, 
following the manufacturer’s instructions. 
 
Anti-plasmodial Test of the Activity of Extract on Plasmodium falciparum Culture 

Same amounts (0.5 mL) of each concentration of extract and culture medium were put into 
flat-bottom test tubes and labelled (10 mg/mL, 5 mg/mL, 2.5 mg/mL, and 1.25 mg/mL). To 
each tube, 0.1 mL of malaria-infected red blood cells was added and mixed gently for even 
distribution. 
 
All tubes were then kept inside a bell jar with a burning candle, and the jar was sealed until 
the candle stopped burning, creating an atmosphere of about 95% nitrogen, 2% oxygen, and 
3% carbon dioxide (Trager et al., 1976). The setup was incubated at 37°C for 24, 48, and 72 
hours. Controls were included: Negative control: culture medium + malaria-infected RBC, 
Positive control: culture medium + malaria-infected RBC + standard anti-malarial drug 
(Artemether).  After incubation, thin smears from each tube were fixed with methanol and 
stained with Giemsa. The slides were then checked under oil immersion to count the infected 
red blood cells. 
 
Assessment of Antimalarial Activity 
After 24, 48, and 72 hours of incubation, a drop of the thoroughly mixed culture medium was 
placed on a glass slide and stained with Giemsa stain. Under the microscope, the average 
number of red blood cells (RBCs) showing a blue colour with a red-pink ring (indicating 
parasites presence) was counted. The percentage antiplasmodial activity of each treatment 
was calculated using the following formula: 

%Activity =  
𝑁

𝑁𝑥
 × 100 

Where: 
- N = Number of cleared /infected red blood cells after treatment. 
- Nx = Number of parasitized/infected red blood cells in the untreated control group 
This method was adopted from Muktar et al., (2006), where activity is expressed relative to 
the untreated control to assess the inhibitory effect of the extract. 
 
Acute Toxicity Studies 
The median lethal dose (LD₅₀) of the extract was determined using the method described by 
Lorke (1983). The study was performed in two phases. Before treatment, the test animals (rats) 
were fasted for 16 to 18 hours. In the first phase, three groups of three rats each were given 
the extract orally in gradually increasing doses of 10 mg/kg, 100 mg/kg, and 1000 mg/kg. 
The animals were closely observed for signs of toxicity during the first 4 hours following 
administration and further monitored for 24 hours. No mortality was recorded at this stage. 
In the second phase, four individual rats (one per group) were administered higher oral doses 
of 1600 mg/kg, 2900 mg/kg, and 5000 mg/kg. The animals were carefully monitored for toxic 
symptoms over the initial four-hour period and subsequently up to 24 hours. The LD₅₀ value 
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was estimated as the arithmetic mean of the lowest dose that caused death and the highest 
dose that did not. 
 
Sub-chronic Toxicity Experiment 
This investigation was conducted according to WHO (1992) and Organization for Economic 
Cooperation and Development (OECD) guideline 407 (1995). Twenty adult rats (male and 
female) were fasted for 24 hours and randomly assigned into four groups of five rats each. 
Group 1 (control) received normal saline, while Groups 2, 3, and 4 were administered daily 
oral doses of the extract at 250 mg/kg, 500 mg/kg, and 1000 mg/kg body weight, respectively, 
for 28 consecutive days. Throughout the treatment period, rats had unrestricted access to food 
and water. They were observed for behavioral or physical changes such as agitation, sedation, 
salivation, or mortality. Body weights were measured twice weekly, and mean changes were 
recorded. On day 29, all animals were sacrificed by cervical dislocation. Blood samples were 
collected for biochemical and haematological analyses. The liver and kidneys were excised for 
organ weight determination and histopathological examination. 
 
Biochemical Tests 
Blood was collected into plain bottles, allowed to clot, and centrifuged at 3500 rpm for 10 
minutes. The resulting serum was separated and stored at −4 °C until analysis. Biochemical 
parameters assessed included serum alanine aminotransferase (ALT), aspartate 
aminotransferase (AST), alkaline phosphatase (ALP), serum bilirubin, blood urea nitrogen, 
creatinine, and electrolytes such as sodium, potassium, chloride, and bicarbonate. Kidney 
function was analyzed using Pliva Lachema test kits, while liver function was evaluated with 
BioVendor test kits (WHO, 1992; OECD, 1995). 
 
Haematological Studies 
For haematological evaluation, blood samples were placed into ethylenediaminetetraacetic 
acid  (EDTA)-coated bottles and analyzed for packed cell volume (PCV), haemoglobin 
concentration (Hb), platelet count (PLT), total and differential white blood cell count (WBC), 
and mean corpuscular haemoglobin concentration (MCHC). Measurements were carried out 
using an automated haematology analyzer (Sysmex KX21N) (WHO, 1992; OECD, 1995). 
 
Histopathological Examination of Liver and Kidney 
The liver and kidney tissues obtained from treated rats were preserved in 10% formal saline 
for not less than 48 hours. Standard tissue processing techniques were employed. Samples 
were embedded in paraffin wax, and sections of 5–6 μm thickness were cut, stained with 
haematoxylin and eosin, and examined under a microscope for pathological alterations. 
Representative sections were photographed at different magnifications in accordance with the 
method of Bancroft and Stephens (1982). 
 
RESULTS 
Qualitative Phytochemical Screening of Methanolic Extract of Polyalthia longifolia Leaves 

Quualitative screening showed that the methanolic leaf extract of Polyalthia longifolia 
contained alkaloids, flavonoids, saponins, cardiac glycosides, tannins, steroids, triterpenes, 
and carbohydrates. However, anthraquinones were absent (Table 1). 
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Table 1: Qualitative Phytochemical Screening of Methanolic Extract of Polyalthia 
longifolia Leaves 

 

 
Quantitative Determination of Bioactive compounds in Polyalthia longifolia Leaf Extract 

Among the secondary metabolites measured, saponins had the highest concentration (120.0 
mg/g), followed by flavonoids (100.0 mg/g). Steroids, tannins, and cardiac glycosides were 
also present in smaller amounts (Table 2). 
 
Table 2: Quantitative Determination of Bioactive compounds in Polyalthia longifolia Leaf 
Extract 

Metabolites Mean ± SEM (mg/g) 

 Polyalthia Longifolia  leaves 

Tannins  10.26±0.23 
Cardiac glycosides  9.24±0.42 
Steroids  42.05±0.33 
Flavonoids  100.0±0.61 
Saponins  120.0±0.34 

 
Antiplasmodial activity of methanolic Polyalthia longifolia leaf extract against malaria 
parasite-infected erythrocytes (red blood cells, RBCs) 
The methanolic extract of Polyalthia longifolia leaves showed strong antiplasmodial activity 
against malaria-infected red blood cells. The extract reduced the parasitemia level from an 
initial count of 93 to as low as 33.0 at the highest concentration (10 mg/mL), with an overall 
average activity of 53.4%. 
The positive control (containing artemether, a known antimalarial drug) showed the highest 
activity, reducing parasitemia to as low as 82.0 and achieving an average activity of 93.9%. 
The negative control (DMSO with media only) showed the lowest activity with an average of 
35.4%, confirming that the observed effects in the extract group were due to the plant’s 
bioactive compounds (Table 3). 
 
 
 
 
 
 
 
 
 
 
 
 

Metabolites Inferences 

 Polyalthia longifolia Leaves 

Alkaloid  + 
Flavonoid  + 
Saponins  + 
Cardiac glycoside  + 
Tannins  + 
Steroid  + 
Triterpenes  + 
Anthraquinones  - 
Carbohydrate  + 
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Table 3: Antiplasmodial activity of methanolic polyalthia longifolia leaf extract against 
malaria parasite-infected erythrocytes (red blood cells, RBCs) 

Treatments Initial 
parasitemia 
counts  

Concentrations 
(mg/ml) 

Final 
parasitemia 
counts  

Average total 
percentage (%) activity   

Polyalthia longifolia leacf 
extract  

   93 10 
5 
2.5 
1.25 

33.0 
45.3 
54.3 
66.0 

53.4% 

Positive control (media + 
artemeter) 

   93 10 
5 
2.5 
1.25 

82.0 
87.3 
89.7 
90.3 

93.9% 

Negative control (DMSO 
+ media) 

   93 10 
5 
2.5 
1.25 

21.0 
28.3 
39.3 
43.0 

35.4% 

 
The acute toxicity results of the Polyalthia longifolia leaves tested in Rats 

The results of the acute toxicity indicated that the plant extracts administered in the rats was 
safe. In first and second phases no mortality was observed. The limit dose determined for the 
LD50 was 5000mg/kg (Table 4). 
 
Table 4: The acute toxicity results of the Polyalthia longifolia leaves tested in Rats 

Phase    Dose (mg/kg) No of rats Survival / Mortality 

First phase  10 3 3/0 
100 3 3/0 
1000  3 3/0 

Second phase  1,500 1 1/0 
2,250 1 1/0 
3,250 1 1/0 
5,000 1 1/0 

 
Effect of 28days Oral Administration of Methanolic extract of Polyalthia longifolia leaves 
on Liver Function Test in Rats 
The methanolic extract of Polyalthia longifolia leaves influenced liver function parameters in a 
dose-dependent manner. A significant decrease in ALT at 500 mg/kg suggests a potential 
liver-protective effect at this dose, while the lowest AST level at 1000 mg/kg may indicate 
reduced liver stress. However, ALP levels increased at 250 and 500 mg/kg, pointing to 
possible enzyme stimulation or mild hepatic stress at these doses. Total protein (TP) levels 
significantly dropped at 1000 and 250 mg/kg, implying possible impairment in protein 
synthesis. Albumin levels remained stable across most groups, except at 500 mg/kg, which 
recorded the highest value, suggesting better protein metabolism at this dose. In summary, 
while different doses caused varying effects, the 500 mg/kg dose may offer more 
hepatoprotective benefits than others (Table 5). 
 
Table 5: Effect of 28days Oral Administration of Methanolic extract of Polyalthia longifolia 
leaves on Liver Function Test in Rats 

Dose (mg/Kg) ALT(U/L) AST (U/L) ALP (U/L) TP(g/dl) ALB (g/dl) 

Distilled water 4.17±1.33a 83.00±9.63a 11.07±0.74c 5.87±0.36a 2.08±0.18b 

1000 mg/kg 4.167±1.33a 35.33±9.61b 16.57±0.89b 3.60±0.69b 2.12±0.30b 
500 mg/kg 2.33±1.03b 90.0±30.2a 20.27±4.32a 6.30±0.69a 6.30±0.69a 
250 mg/kg 3.17±1.33ab 94.0±9.49a 20.38±1.26a 1.90±0.17c 1.90±0.17b 

Values are mean ± standard deviation.  Means that do not share a letter are significantly different  
ALT= Alanine Aminotransferase, AST= Aspartate Aminotransferase, ALP= Alkaline Phosphatase, TP= Tatal 
Protein, ALB= Albumin. 
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Effect of 28days Oral Administration of Methanolic extract of Polyalthia longifolia leaves 
on Kidney Function Test in Rats 
The extract had significant effects on kidney function indicators. Superoxide dismutase (SOD) 
activity decreased as dose increased, indicating reduced antioxidant defense at higher 
concentrations. Urea levels peaked at 1000 mg/kg, suggesting kidney stress, while the lowest 
levels at 250 mg/kg may reflect reduced protein catabolism or better renal handling. 
Creatinine was highest at 250 mg/kg, hinting at reduced kidney filtration at this dose. 
Potassium levels rose significantly at 250 mg/kg, showing possible electrolyte imbalance. 
Chloride was highest at 500 mg/kg and lowest at 250 mg/kg, while bicarbonate was elevated 
across all extract-treated groups, particularly at 250 mg/kg. Overall, higher doses may induce 
renal stress, while lower doses may be relatively safer or even protective (Table 6). 
 
 
Table 6: Effect of 28days Oral Administration of Methanolic extract of Polyalthia longifolia 
leaves on Kidney Function Test in Rats 
Dose (mg/Kg) SOD(mmol/l) UREA(mg/dl) POT(mmol/l) CRE(MEQ/I) CHLO(MG/DL)                                               BICAR 

(MG/DL) 

Distilled water 487.6±62.5a 229.17±20.10ab 11.81±1.10c 1.283±0.35b 31.00±6.69b 103.00±3.35b 

1000 mg/kg 458.9±45.0ab 249.2±48.0a 407.08±8.57b 1.50±0.34ab 27.50±4.81bc 128.2±27.9a 

500 mg/kg 427.5±35.2bc 189.5±8.57bc 16.100±2.23c 1.35±0.23b 39.00±7.85a 125.67±8.41a 

250 mg/kg 407.12±8.51c 164.8±46.9c 23.87±5.83a 1.72±0.29a 22.33±4.32bc 139.83±2.40a 

Values are mean ± standard deviation.  Means that do not share a letter are significantly different 

 
Effect of 28days Oral Administration of Methanolic Leaf extract of Polyalthia longifolia on 
Haematological Parameters of Rats 
The extract had dose-specific effects on blood parameters. A significant rise in WBC and 
platelet (PLT) levels at 1000 mg/kg suggests a possible immune or inflammatory response. 
Hematocrit (HCT) increased only at 500 mg/kg, indicating enhanced red cell concentration. 
However, hemoglobin (HGB) remained unaffected across all groups. Mean corpuscular 
hemoglobin (MCH) significantly decreased at all extract doses, suggesting possible toxicity or 
red cell abnormalities. Overall, while certain doses influenced immune and red cell 
parameters, all doses negatively affected MCH, indicating a degree of haematological toxicity 
(Table 7). 
 
Table 7: Effect of 28days Oral Administration of Methanolic Leaf extract of Polyalthia 
longifolia on Haematological Parameters of Rats 

Dose 
(mg/Kg) 

WBC 
(10^3/UL) 

RBC 
(10^6/UL 

HGB (g/DL) PLT (10^3/UL) HCT (%) MCH (pg) 

DW 5.40±0.84ab 7.13±1.23a 13.05±0.78a 188.33±12.14b 39.33±21.21b 36.53±3.86a 

1000 5.53±0.76a 6.03±0.12b 13.05±0.78a 275.3±36.6a 38.67±3.67b 30.17±0.05b 

500 4.72±0.33b 6.17±0.22b 13.63±1.08a 206.67±5.72b 42.83±3.49a 29.27±1.76b 

250 4.92±0.20ab 6.72±0.60ab 13.02±0.29a 194.17±8.01b 38.83±0.41b 30.18±0.60b 

Values are mean ± standard deviation.  Means that do not share a letter are significantly different  
WBC= white Blood Cells, RBC= Red Blood Cells, HGB= Hemoglobin, PLT= Platelets, 
HCT=Hematocrit, MCH= Mean Corpuscular Hemoglobin. 

 
DISCUSSION 
The phytochemical screening of the methanolic extract of Polyalthia longifolia leaves revealed 
the presence of alkaloids, flavonoids, saponins, tannins, steroids, triterpenes, cardiac 
glycosides, and carbohydrates, whereas anthraquinones were absent. These findings agree 
with previous reports that identified similar compounds in the methanolic extract of Polyalthia 
longifolia leaves (Alhassan et al., 2014; Abubakar et al., 2015). The absence of anthraquinones 
in this study may be due to differences in the plant's growing location, time of collection, or 
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maturity, as suggested by Evans (2009), who explained that such environmental and 
developmental factors affect phytochemical composition. Some researchers like Oyeleke et al. 
(2008) and Omonkhelin et al. (2009) reported that members of the plant family may contain 
metabolites like anthraquinones and cardiac glycosides, which further supports the variation 
observed across studies. 
 
The secondary metabolites found in this study are known to have many biological activities. 
Alkaloids are used as analgesic, antispasmodic, and bactericidal agents (Okwu and Okwu, 
2004). Flavonoids have been shown to possess antibacterial, anti-inflammatory, antiviral, and 
antioxidant effects (Alan and Miller, 1996). Their antioxidant action comes from their ability 
to neutralize harmful radicals like hydroxyl and superoxide anions. Tannins are useful in 
treating wounds and bleeding, especially during surgical cuts and hemorrhoids (Njoku and 
Akumufula, 2007; Edeoga et al., 2005). Steroids in the extract may support its traditional use 
for treating bacterial infections and improving sexual function, as reported by Oyedeni and 
Afolayan (2011). These bioactive compounds are also valuable in plant classification and 
phylogenetic studies (Jonathan and Tom, 2008). 
 
The methanolic extract of Polyalthia longifolia leaves exhibited strong antiplasmodial activity 
by reducing parasitemia from 93 to 33.0 at 10 mg/mL, with an overall average activity of 
53.4%. This dose-dependent response suggests that the extract contains bioactive compounds 
capable of inhibiting the growth of malaria parasites. These findings support the work of 
Kwansa-Bentum et al (2019), who reported that P. longifolia leaf extract had significant 
antiplasmodial effects with low toxicity to red blood cells, making it a potential alternative 
treatment for malaria. The presence of alkaloids, flavonoids, and saponins in the extract may 
be responsible for this activity, as these compounds are known to disrupt parasite growth and 
survival. According to Okonko et al. (2006), alkaloids exert antiplasmodial effects through 
cytotoxic actions that impair parasite development. Similarly, Sanon et al. (2003) demonstrated 
that other plant extracts, including Ficus sycomorus, exhibited strong antiplasmodial activity, 
supporting the idea that plant with active compounds like those in P. longifolia could help 
develop new antimalarial drugs. 
 
In toxicity studies, the acute toxicity test of Polyalthia longifolia leaf extract showed no death in 
rats at any dose, including the highest dose of 5000 mg/kg. This revealed that the extract is 
safe and has an LD50 above 5000 mg/kg. This agrees with Asare et al. (2011), who found no 
toxicity in rats given high doses of Milicia excelsa. The result also supports the traditional use 
of Polyalthia longifolia for treating diseases (Noumi and Dibakto, 2000). 
 
The liver function test showed that the extract changed liver enzymes depending on the dose. 
ALT was significantly lower at 500 mg/kg, which may suggest less liver injury at this dose 
(Giboney, 2005). AST was lowest at 1000 mg/kg, showing possible reduced liver stress. ALP 
increased at 250 mg/kg and 500 mg/kg, which may indicate liver or tissue irritation (Hall and 
Cash, 2012). Total protein dropped at 1000 mg/kg and 250 mg/kg, suggesting that these doses 
may affect protein production in the liver. Albumin was highest at 500 mg/kg, which may 
suggest better protein metabolism at this dose. These results support earlier findings that liver 
enzymes and protein levels can change after taking plant extracts (Giboney, 2005; Hall and 
Cash, 2012).  
 
In kidney tests, SOD decreased with higher doses, showing lower antioxidant activity. Urea 
was highest at 1000 mg/kg, which may indicate kidney stress (Halperin and Goldstein, 1994). 
Potassium and creatinine were highest at 250 mg/kg, showing possible kidney damage 
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(Srisawat et al., 2010). Chloride was highest at 500 mg/kg and lowest at 250 mg/kg. 
Bicarbonate increased in all treated groups, with the highest value at 250 mg/kg. These results 
agree with earlier findings that kidney function and electrolytes change with plant extract use 
(Koch and Taylor, 1992; Halperin and Goldstein, 1994). 
 
The blood test showed increased WBC and PLT at 1000 mg/kg, meaning the extract may boost 
immune response (Abramson and Melton, 2000). HCT increased at 500 mg/kg, showing 
higher red blood cell volume. HGB stayed the same in all groups. MCH was significantly 
lower in all treated groups, which may show reduced hemoglobin content in red blood cells 
(Goerge-Gay and Parker, 2003). These results support earlier studies that Polyalthia longifolia 
extract affects blood values depending on the dose. 
 
CONCLUSION AND RECOMMENDATIONS 
The methanolic extract of Polyalthia longifolia leaves contains important phytochemicals, 
including alkaloids, flavonoids, saponins, tannins, cardiac glycosides, steroids, triterpenes, 
and carbohydrates, while anthraquinones were absent. Saponins (120.0 mg/g) and flavonoids 
(100.0 mg/g) were the most abundant. 
 
The extract showed good antimalarial activity. At 10 mg/mL, it reduced parasite count from 
93 to 33.0; across lower concentrations (5, 2.5, and 1.25 mg/mL), it reduced parasitemia to 
45.3, 54.3, and 66.0 respectively, with 53.4% average activity. The extract was safe up to 5000 
mg/kg with no deaths in rats. After 28 days, different doses affected liver, kidney, and blood 
functions in different ways. Some doses showed protective effects, while others showed mild 
organ stress. Overall, the extract contains active compounds that may help treat malaria and 
support its use in traditional medicine, but more research is needed to confirm its long-term 
safety. 
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