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Abstract  

Alchornea laxiflora [Benth.] Pax and K.Hoffm (Euphorbiaceae) is used in Ibibio ethnomedicine for the treatment of various 

diseases such as malaria. The stem bark extract and fractions of Alchornea laxiflora were investigated for effect on parasitaemia, 

hematological parameters, oxidative stress markers, lipid profile, liver function indices and histopathology of the liver in 

Plasmodium berghei-infected mice using curative test model.  Acute toxicity test and phytochemical screening of the extract 

were also carried out. Phytochemical screening revealed the presence of active compounds. The stem bark extract (141 - 424 

mg/kg, p.o.) with LD50 of 1414.21 mg/kg exerted significant (P < 0.05–0.001) antimalarial activity against P. berghei infection 

in curative tests with methanol and dichloromethane fractions having the highest activity.  Significantly (P < 0.05-0.001) elevated 

PCV, eosinophils, WBC and platelets count as well as significantly (P < 0.05-0.001) reduced neutrophils, lymphocytes and 

monocytes percentages were observed with various treatments, while RBC counts, Hb concentration and basophils percentages 

were not altered relative to the control group. The extract/fractions treatment did not alter significantly (P > 0.05) liver function 

indices (AST, ALT, ALP, total protein, albumin, total cholesterol and total bilirubin) except significantly (P < 0.05) elevated 

conjugated bilirubin level in the group treated with methanol fraction.   The levels of GSH, SOD, GPX and CAT were not affected 

significantly (P > 0.05), while significant (P < 0.05-0.001) reduction of MDA level in all extract/fractions -treated groups relative 

were evident. The stem bark extract and fractions did not cause any significant (P > 0.05) change in the lipid profile parameters 

(total cholesterol, triglycerides, HDL, LDL, and VLDL) when compared to control. Histology of liver sections revealed 

significant reductions in pathological features in infected mice treated with the extract and fractions. Phytochemical screening 

revealed the presence of alkaloids, flavonoids, phenol, terpenes, saponins and reducing sugars. These results suggest that the 

stembark extract/fractions of Alchornea laxiflora possess antimalarial, antiplasmodial, antioxidative stress and hepatoprotective 

activities due to its phytochemical constituents.  
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Introduction  

 

Alchornea laxiflora [Benth.] Pax and K.Hoffm 

(Euphorbiaceae) is a deciduous shrub, ~6–10 m tall, that 

grows in most areas of Africa including Nigeria, Congo, 

Ethiopia, and throughout East Africa to Zimbabwe (Burkill, 

1994). A. laxiflora is called “Opoto” and “Nwariwa,” 

respectively, among the Yoruba and Ibibio tribes of Nigeria. 

The stem bark and branches have been used in traditional 

medicine for various purposes, notably for malaria, anemia, 

ringworm, venereal disease, typhoid fever, infertility in 

females, infectious diseases, tumor, inflammation, teething 

problems, and toothache in South Africa, Ghana, and 

Nigeria (Jain et al., 2022). 

Biological activities reported of the stem bark include; 

antioxidant (Farombi et al., 2003; Oloyede et al., 2010), 

anti-HIV, antibacterial and cytotoxic activities (Siwe-

Noundou et al., 2019), larvicidal effect (Oyedeji et al., 

2024), anticholinesterase activity (Elufioye, 2017), 

antibacterial activity against multi-drug resistant (MDR) 

bacteria, (Mbaveng et al., 2015) and analgesic (Okokon et 

al., 2025) activities. The phytochemical investigation of 

methanol extract from the stem bark resulted in the isolation 

of some compounds, including ellagic acid, 3-O-

methylellagic acid, and 3-O-methylellagic acid-3-O-α- 

rhamnopyranoside (Sandjo et al., 2011). A novel ellagic 

acid derivative, namely, 3,4,3′-tri-O-methylellagic acid, 

was isolated from the methanol extract obtained of the stem 

bark (Mbaveng et al., 2015). Sandjo et al. (2011) and 

Tapondjou et al. (2016) isolated and established the 

structure of a known steroidal glycoside, β-sitosterol-3-O-

β-D-glucopyranoside from the methanol extract of stem 

bark, ellagic acid; 3-O-methyl-ellagic acid, 3-O-β-D-

glucopyranosyl-β-sitosterol, 3-O-acetyloleanolic acid and 

3-O-acetyl-ursolic acid. Several pentacyclic triterpenoids, 

such as 3-acetyloleanolic acid, 3-acetoxyursolic acid, 

adipedatol, and betulin, have been found in the stem bark. 

Squalene and 2,2,4-trimethyl-3-(3,8,12,16-tetramethyl 

heptadeca-3,7,11,15-tetraenyl) -cyclohexanol have also 

been identified as triterpenoids in the stem bark extract 

(Sanjo et al., 2011).  This study investigated the effect of 

stem bark extract and fractions of A. laxiflora on 

biochemical, haematological and lipid parameters of mice 

infected with Plasmodium berghei. 

 

Materials and Methods 

 

Plants collection 

 

The stem bark of Alchornea laxiflora were collected in 

bushes in Uyo area, Akwa Ibom State, Nigeria in April 

2024. The collection was identified and authenticated by a 

taxonomist in Department of Botany and Ecological 

Studies, University of Uyo, Uyo, Nigeria. 

 

Extraction 

 

The leaves were washed and shade dried for two weeks. The 

dried leaves were cut into smaller pieces and pulverized to 

powder. The powdered leaves were divided into two parts. 

One part was macerated in ethanol for 72 hours, while the 

remaining part was successively and gradiently macerated 

for 72 hours in each of, n-hexane, dichloromethane, ethyl 

acetate and methanol respectively. The liquid filtrate of each 

extract and fraction was concentrated and evaporated to 

dryness in vacuo 400C using a rotary evaporator. The 

various yields were calculated and the extract and fractions 

were stored in a refrigerator at -40C, until used  

 

Phytochemical Screening 

 

Phytochemical screening of the crude extract was carried 

out employing standard procedures (Trease and Evans, 

1996, Sofowora, 1993),  

 

Parasite inoculation 

 

Chloroquine-sensitive strain of Plasmodium berghei ANKA 

strain was obtained from the National Institute of Medical 

Research (NIMER), Yaba Lagos, Nigeria and maintained by 

sub-passage of blood from infected to healthy mouse once 

every 7-8 days. 

Each mouse used in the experiment was inoculated 

intraperitoneally with 0.2 mL of infected blood containing 

about 1 x 107 P. berghei parasitized erythrocytes collected 

from an infected mouse with 20-30% parasitaemia. The 

inoculum consisted of 5 x 107 P. berghei infected 

erythrocytes per milliliter prepared by determining both the 

percentage parasitemia and the erythrocytes count of the 

donor mouse and diluting the blood with isotonic saline in 

proportions indicated by both determinations (Atanu et al., 

2021; Enyiekere et al., 2024). Parasitemia was monitored 

by standard methods.  Thin blood smears were made on 

glass slides, fixed using methanol, and stained using 

Giemsa stain, and parasitemia was counted using a 

microscope and was calculated as a percentage of infected 

red blood cells (RBCs) relative to the total number of cells 

in a microscopic field at ×100 magnification according to 

the formula of Okokon and Nwafor (2010) as given below: 

 

Parasitemia (%) = Total number of parasitised RBCs   × 100. 

Total number of RBCs  

 

Experimental animals 

 

Swiss albino mice (18-25 g), male and female, used in the 

study were obtained from the University of Uyo Animal 

House. They were kept in standard plastic cages in a well-

ventilated room and left to acclimatized for a period of 10 

days before the experiments. The mice were fed on standard 

pelleted diet and water ad libitum. The care and use of 

animals was in accordance with the National Institute of 

Health Guide for the Care and Use of laboratory Animals 
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(NIH Publication, 1996).  Approval for the study was 

obtained from the University of Uyo Animal Ethics 

Committee. 

 

Drug administration 

 

The extract, fractions, chloroquine that were used in the 

study were administered orally with the aid of a stainless 

metallic feeding cannula. 

 

Determination of median lethal dose (LD50) 

 

The median lethal dose (LD50) of the extract was estimated 

using albino mice by oral route using a modified method of 

Lorke (1983) as earlier described by Okokon et al. (2019). 

This was carried in two phases. The first phases involved 

oral administration of 3 different doses of the stem bark 

extract (10,100 and1000 mg/kg) to groups of three mice 

each. The second phase was done using four doses (2000, 

3000, 4000 and 5000 mg/kg) and 1 mouse per dose. The 

animals were observed for manifestation of physical signs 

of toxicity and death. The number of deaths in each group 

within 24 hours was recorded. The LD50 was calculated as 

geometrical means of the maximum dose producing 0 % (a) 

and the minimum dose producing 100 % mortality.   

 

Evaluation of Curative Activities of  the extract and 

fractions . 

 

This test was used to evaluate the schizontocidal activity of 

the extract, fractions and chloroquine in established 

plasmodial infection. This was conducted according to the 

methods described by Okokon et al. (2016). P. berghei 

berghei was injected intraperitoneally into ninety (90) mice 

on the first day (D0). Seventy two hours later (D3), the mice 

were divided into nine groups of ten mice per group. Groups 

1-3 were given different doses of extract, 141, 282 and 424 

mg/kg, respectively, groups 4-7 were given 282 mg/kg of n-

hexane, ethyl acetate, dichloromethane, and n-butanol 

fractions respectively, group 8 was given 5 mg/kg/ 

chloroquine (positive control) and group 9 was given 10 

mL/kg distilled water (negative control). The crude extract, 

fractions and chloroquine were administered once daily for 

5 days. Giemsa stained thin smears were prepared from tail 

blood samples collected on each day of treatment to monitor 

the parasitemia level. The mean survival time (MST) of the 

mice in each group was determined over a period of 29 days 

(D0-D28). Rectal temperatures of the mice were taken on 

days 0, 3, 5, and 7. On the sixth day, five mice from each 

group were sacrificed under diethyl ether vapour. Blood 

samples were collected into EDTA bottles and plain 

centrifuge tubes. The blood samples in the centrifuge tubes 

were allowed to stand for 2 hours before centrifuged at 2500 

rpm for 15 min to separate the serum at room temperature 

and used for biochemical assays and oxidative stress 

markers assay. 

 

Liver Function Test 

The following liver function parameters were determined; 

Aspartate transaminase (AST), Alanine aminotransferase 

(ALT), Total Cholesterol, Alkaline phosphatase (ALP), 

Total plasma protein, Total and direct bilirubin. The 

determinations were done spectrophotometrically using 

Randox analytical kits according to standard procedures of 

manufacturer’s protocols (Tietz, 1976) at the Chemical 

Pathology Department of University of Uyo Teaching 

Hospital. 

 

Hematological study  

 

Under diethyl ether anesthesia, blood samples were 

collected from each mouse by cardiac puncture using 

needles mounted on a 2 mL syringe into ethylene diamine 

tetra-acetic acid (EDTA) – coated sample bottles for 

hematological analyzes. Hematological parameters such as 

Red blood cell count (RBC), hemoglobin, (Hb), packed cell 

volume (PCV), platelet concentration (PLC) and total and 

differential white blood cell count (WBC) were determined. 

These parameters were analyzed using automatic 

hematological system (Sysmex Hematology – Coagulation 

system, Model MO-1000 I, Trans Asia, Japan). 

 

Oxidative stress markers Assay 

 

 The liver parts of the animals were  removed, weighed and  

washed with ice cold 0.9% NaCl and reduced to 

homogenates  in a ratio of 1 g of wet tissue to 9 mL of 1.25% 

KCl by using motor driven Teflon-pestle. The homogenates 

were centrifuged at 7000 rpm for 10 min at 4˚C and the 

supernatants were used for the assays of superoxide 

dismutase (SOD) (Marklund and Marklund, 1974), catalase 

(CAT) (Sinha,1972), glutathione peroxidase (GPx) 

(Lawrence and Burk,1976), malondialdehyde (MDA) 

(Ester and Cheeseman, 1990) and reduced glutathione 

(GSH) (Ellman,1959). 

 

Lipid Profile 

 

Serum cholesterol, triglyceride and high density lipoprotein 

(HDL) levels of the treated animals were measured using 

standard colorimetric methods (Tietz, 1976). Low and very 

low-density lipoprotein (LDL and VLDL) were estimated 

from the formula of Friedwald et al. (1972). The 

determinations were done spectrophotometrically using 

Randox Analytical Kits® according to standard procedures 

of manufacturer’s protocols (Tietz, 1976) at the Chemical 

Pathology Department of University of Uyo Teaching 

Hospital.  

 

Histopathological Examination 

 

The liver sections fixed in buffered formalin were processed 

and stained with haematotoxylin and eosin (H&E) for 

histological examination  
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Statistical Analysis  

 

 Data obtained from this study were statistically analysed 

using SPSS version 17. Statistical significance between the 

groups were analysed using one-way analysis of variance 

(ANOVA) and followed by Tukey-Kramer multiple 

comparison tests as post hoc test. Results were presented as 

Mean ± S.E.M. and values less than (P < 0.05 and 0.001) 

were considered significant. 

 

Results 

 

Yields of extract and fractions 

 

The percentage yields of the extract and fractions were; 

crude-20.01%, n-hexane- 0.22%, DCM -0.82%, ethyl 

acetate -0.32%, n-butanol -2.1%. 

 

Phytochemical constituents of the extract 

 

The results of the phytochemical screening of the stem bark 

extract revealed the presence of alkaloids, phenol, terpenes, 

saponins, flavonoids and reducing sugars  

 

 

Median Lethal Dose (LD50) 

 

The oral median lethal dose of the extract was determined 

as 1414.21mg/kg.  

 
Antiplasmodial effect of the extract and fractions on 

established infection 

 

There was a dose-dependent reductions of parasitaemia in 

the extract/fraction-treated groups relative to control. These 

reductions were statistically significant (P < 0.05-0.001) 

especially in the groups treated with 424 mg/kg, DCM, 

ethyl acetate and methanol fractions. The methanol fraction 

had the highest activity with chemo suppression of 65.15 % 

on day 7, this was lower compared with that of the standard, 

chloroquine, 92.23% (Table 1). The extract and fractions 

demonstrated significant (P < 0.05-0.001) protective 

potentials as evidenced by the mean survival time of the 

animals. The groups treated with methanol fraction had a 

longer mean survival time, 17.46 ± 1.72 days followed by 

dichloromethane fraction treated mice, 16.54 ± 0.33 days 

(Table 1). 

 

 

Table 1: Antiplasmodial activity of the extract and fractions on established Plasmodium berghei infection  

  

Treatment Dose 

(mg/kg) 

                

Parasitaemia 

 

% Chemossupression MST (days) 

Day 7    

Control - 28.30±1.24 - 11.30 ±0.18 

Extract 141 25.23±0.16 10.84 12.50±0.44 

 282 23.44±0.24 17.17 13.88±0.28a 

  424 12.22±1.34c 56.81 16.63±1.35c 

n- HF 282 23.68±0.67 16.32 14.55±1.26a 

DCMF 282 13.28±0.44b 53.07 16.54±0.33c 

EAF 282 16.15±0.24a 42.93 15.33±1.34b 

 MF 282 9.86±0.14c 65.15 17.46±1.72c 

Chloroquine 5 2.20±0.18c 92.23 29.17±0.13c 

Values are expressed as mean ± SEM. Significant relative to control. aP < 0.05; bP < 0.01; cP < 0.001. n = 6.;  

HF-n-hexane fraction, DCMF-dichloromethane fraction, EAF-ethyl acetate fraction, MF-methanol fraction,  

MST-mean survival time. 
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Effect of the extract and fractions on  

haematological indices. 

 

Administration of the extract and fractions did not 

cause any significant (P > 0.05) change on RBC, Hb 

concentration and basophils when compared to the 

control group (Table 2).  The WBC count was 

significantly (P < 0.05) elevated in groups treated 

with low and middle doses of the extract (141 and 

282 mg/kg) while neutrophils were significantly (P 

< 0.05-0.001) reduced in the groups treated with 

middle dose of the extract (282 mg/kg), DCM, ethyl 

acetate and methanol fractions as well as 

chloroquine when compared to control untreated 

infected mice. Percentage of lymphocytes was 

significantly (P < 0.05-0.001) reduced in groups 

treated with low and middle doses of the extract 

(141 and 282 mg/kg), methanol fraction and 

chloroquine when compared to control untreated 

infected mice. Monocytes were reduced (P < 0.05-

0.01) in groups treated with low and middle doses of 

the extract (141 and 282 mg/kg) and chloroquine 

when compared to control untreated infected mice. 

Eosinophils were significantly (P < 0.05-0.01) 

increased in groups treated with middle and high 

doses of the extract, and chloroquine when 

compared to control untreated infected mice. PCV 

of the treated infected mice were significantly 

increased in groups treated with middle and high 

doses of the extract and n-hexane fraction. Platelets 

counts were slightly increased in high dose (424 

mg/kg) treated group, but were reduced significantly 

(p<0.05-0.001) in groups treated with low and 

middle doses of the extract (141 and 282 mg/kg), n- 

hexane, DCM, ethyl acetate and methanol fractions 

as well as chloroquine (Table 2).  

 

Effect of the extract and fractions on liver function  

parameters. 

 

Treatment of P. berghei infected mice with the 

extract and fractions did not cause any significant (P 

> 0.05) alteration in the f liver function indices 

(AST, ALT, ALP, total protein, albumin, total 

cholesterol and total bilirubin.  The level of 

conjugated bilirubin was however (P < 0.05) 

elevated in the group treated with methanol fraction 

relative to the untreated infected group (Table 3). 

 

Effect of the extract and fraction on liver oxidative  

stress markers. 

  

The extract and fractions did not cause significant (P 

> 0.05) change in the levels of GSH, SOD, GPX and 

CAT when compared to control. However, there was 

significant (P < 0.05-0.001) reduction in MDA level 

in the extract/fractions -treated groups relative to 

control (Table 4).  

Effect of the extract and fraction on lipid profile  

 

Administration of the extract and fractions did not 

produce significant (P > 0.05) alteration in the lipid 

profile parameters (total cholesterol, triglycerides, 

HDL, LDL, and VLDL) when compared to control.  

(Table 5). 

 

Effect of the extract and fractions on the histology  

of liver. 

  

 The control animals had liver tissue demonstrating 

a severely altered hepato-architecture with multiple 

areas of haemorrhagic necrosis bordered by 

microvesicular steatosis with nuclear pyknosis and 

vacuolation. The presence of mononuclear 

inflammatory infiltrate was also observed (Figure 

1A).  Infected mice treated with the extract (141 

mg/kg) had liver tissue showing moderately altered 

hepato-architecture with normal hepatocytes and 

multiple areas of haemorrhagic necrosis bordered by 

microvesicular steatosis with nuclear pyknosis and 

vacuolation (Figure 1B). The group with the extract 

(282 mg/kg) had liver tissue demonstrating a 

moderately altered hepato-architecture with 

microvesicular steatosis, nuclear pyknosis and 

vacuolation (Figure 1C), while the group treated 

with the extract (424 mg/kg) had liver tissue 

demonstrating a moderately altered hepato-

architecture with normal hepatocytes and multiple 

areas of haemorrhagic necrosis with necrotic cells. 

There are presences of mononuclear inflammatory 

infiltrate (Figure 1D).  Liver tissues of   the group 

treated with n-hexane fraction showed moderately 

altered hepato-architecture with areas of hydrophic 

hepatocytes and focal area of microvesicular 

steatosis with nuclear pyknosis and vacuolation 

(Figure 1E), while the treated with DCM fraction 

had liver tissue showing a moderately altered 

hepato-architecture with areas of hepatocytes both 

normal and hydropic hepatocytes and interstitial 

inflammation (Figure 1F). There was also focal area 

of interstitial degeneration. Ethyl acetate fraction 

treated group   had liver tissue demonstrating a 

moderately altered hepato-architecture with areas of 

normal hepatocytes and interstitial inflammation, 

with some showing ballooning degeneration (Figure 

1G), while the methanol fraction treated mice had 

liver tissue demonstrating a moderately altered 

hepato-architecture with areas of hydrophic 

hepatocytes, focal area of interstitial degeneration 

and vacuolation (Figure 1H). Chloroquine treated 

mice had liver tissue demonstrating a moderately 

altered hepato-architecture with areas of normal 

hepatocytes and areas of haemorrhagic necrosis 

with necrotic cells. Mononuclear inflammatory 

infiltrate was also present (Figure 1I). 
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Table 2: Effect of the extract/fractions on haematological parameters 

  

Treatment Dose WBC 

(x109/L) 

NEUT.  

(%) 

LYM  

(%) 

MONO (%) ESINO  

(%) 

BASO (%) RBC 

(x1012/L) 

HGB  

(g/dL) 

PCV  

(%) 

PLATELETS. 

(x109/L) 

 Control 

 normal saline 

10 mg/ 

ml 

9.27± 1.95 59.00±1.60 35.66±1.65 4.66± 0.28 0.26± 0.21 1.00± 0.10 6.00± 0.28 12.13± 0.78 43.76±3.22 940.0± 35.76 

Ethanol extract 141 11.60±1.56 a 51.86±3.16 45.86±2.06a 2.96±0.24 a 0.16 ±0.06 c 0.90±0.05 6.72±0.53 12.63± 0.56 43.20±2.36 709.3± 54.14c 

282 12.15±3.34 b 50.40±0.64a 45.30±0.88a 2.63±0.29a 0.76 ± 0.12a 1.10±0.20 7.83±0.78 14.10±1.25 53.76±7.61a 684.6± 92.13c 

424  10.86±1.66 57.93±0.60 36.53±4.27 3.76±0.38  0.66± 0.12a 0.50±0.00 7.17±0.18 12.10± 0.68 50.80±1.55a 1025.6± 61.50c 

HF 282 9.90±1.51 59.50±0.60 34.90±1.44 4.96±0.03 0.43 ± 0.17  0.60±0.26  6.08±0.69 12.46± 0.08 49.50±0.40a 768.0± 82.92c 

 

DCMF 282  9.32±2.31 48.10±14.13b 65.30±5.71c 3.40± 0.58  0.36±0.51  0.90 ± 0.05  6.65 ± 0.90 12.56±1.07 45.90±7.50 723.0± 35.80c  

 

EAF 282  10.31±1.64 50.66±0.82a 43.46±0.73 3.60 ±1.01 0.30±0.51 0.50±0.17  7.28± 0.17 12.13±1.21  43.90±4.43 775.0±59.53c 

 

MF 282  14.55±0.98c 47.60±6.45b 46.93±6.59c 4.16±0.72 0.40±0.15 0.53±0.03 6.70±0.63 13.33 ± 0.74 48.90±2.82 867.3±74.71c 

Chloroquine 5 12.03±3.76c 33.16±0.79c 61.56±1.66c 2.23±0.28a 0.06±0.03c 0.55±0.03 7.56±0.31 12.66±1.18 47.90±2.82 888.0±47.05c 

 Data are expressed as MEAN ± SEM, Significant at aP < 0.05, bP < 0.01, cP < 0.001, when compared to control. (n=6). WBC-white blood cell, NEUT-Neutrophils-Lymphocytes, MONO-

Monocytes, ESINO-Esinophils, BASO- Basophils, RBC- Red blood cell, HGB-Hemoglobin, PCV- Packed cell volume, HF-n-hexane fraction, DCMF-dichloromethane fraction, EAF-

ethyl acetate fraction, MF-methanol fraction.



Trends Nat. Prod. Res. 7(1) 1-15, 2026  

7 
 

Table 3: Effect of the extract and fractions on liver function parameters. 

 

Treatment Dose  

(mg/kg) 

                         Liver Function Parameters 

AST  

(IU/L) 

ALT 

(IU/L) 

ALP 

(IU/L) 

Total 

protein 

(g/L) 

Total 

cholesterol 

(g/L) 

Total 

bilirubin 

(µmol/mL) 

Conjugated 

bilirubin 

(µmol/mL) 

Control - 24.66±3.28 16.06 ±1.08 24.80±4.01 61.66 ±2.02 3.10 ±0.55 5.36±0.42 3.13±0.23 

Extract 141 28.0±2.88 14.70±0.23 23.40±1.62 55.0±1.73 2.96±0.26 5.83±0.61 3.73±0.47 

282 26.66±2.33 19.80±2.29 31.90±5.08 68.33±2.02 3.26±0.79 5.66±0.49 3.26±0.14 

424 17.33±1.45 15.90±1.49 28.56±3.73 70.0±1.73 2.86±0.40 4.03±0.14 2.40±0.20 

NF 282 23.33±0.88 15.93 ±1.10 30.30±1.33 58.33±2.40 2.86 ±0.28 4.90±0.15 3.23±0.24 

DCMF 282 30.33±2.40 17.50± 2.40 34.26±5.41 61.0 ±1.52 2.83 ±0.33 6.33±0.43 4.33±0.24 

EAF 282 24.66±0.88 14.50± 0.75 30.0± 0.57 67.33 ±1.45 2.20 ±0.05 5.16±0.20 3.46±0.20 

MF 282 33.66±1.45 16.43± 0.63 30.63± 1.17 71.0 ±2.08 3.66 ±0.23 6.83±0.37 4.73±0.26a 

Chloroqui

ne 

5 37.00±2.08a 19.13 ±2.72 31.40±6.51 67.33±1.45 3.50±0.17 7.50±0.41 4.33±0.32 

Values are expressed as mean ± SEM. Significant relative to control. aP < 0.05 n = 6.ALT- Alanine aminotransferase, 

 Aspartate aminotransferase, ALP- Alkaline phosphatase, HF-n-hexane fraction, DCMF-dichloromethane fraction, 

 EAF-ethyl acetate fraction, MF-methanol fraction. 
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Table 4: Effect of the extract and fractions on liver antioxidant enzymes   

 

 

Treatment Dose 

(mg/kg) 

                                       Antioxidant Parameters Liver weight 

(g) 

 

GSH 

(µg/mL) 

SOD 

(µg/mL) 

CAT 

(µg/mL) 

GPx 

 (µm/mL) 

MDA 

(µmol/mL) 

  

Control - 1.24±0.31 0.45±0.04 6.20 ±0.56 0.055 ±0.014 0.42±0.02  2.65±0.10 

Extract 141 1.06±0.22 0.61±0.01 5.86±0.53 0.047±0.008 0.17±0.0b  2.25±0.15 

282 0.64±0.13 0.47±0.04 5.44±0.22 0.029±0.004 0.38±0.06  2.28±0.16 

424 1.54±0.28 0.59±0.03 4.72±0.97 0.068±0.012 0.18±0.03a  2.26±0.12 

HF 282 0.74±0.15 0.53 ±0.02 5.63±0.27 0.035±0.005 0.24±0.03a  2.21±0.18 

DCMF 282 0.84±0.10 0.54± 0.02 5.30±0.37 0.038 ±0.004 0.21±0.01a  2.24±0.16 

EAF 282 0.81±0.11 0.57± 0.04 5.23± 0.51 0.039 ±0.006 0.20±0.04a  2.39±0.13 

MF 282 0.99±0.10 0.56± 0.02 5.31± 0.51 0.046 ±0.004 0.21±0.02a  2.16±0.10 

CQ 5 1.06 ±0.22 0.37±0.06 4.67 ±0.74 0.047±0.010 0.46±0.06  2.22±0.18 

Values are expressed as mean ± SEM. Significant relative to control. aP < 0.05; bP < 0.01; cP < 0.001.  n = 6. SOD- 

superoxide dismutase, CAT- catalase, GPx- glutathione peroxidase, MDA- malondialdehyde and GSH-reduced 

glutathione. HF-n-hexane fraction, DCMF-dichloromethane fraction, EAF-ethyl acetate fraction, MF-methanol 

fraction, CQ-Chloroquine. 

 

 

 

    Table 5: Effect of the extract and fractions lipid profile  

 

Treatment Dose 

mg/kg 

Total 

cholesterol 

(mMol/L) 

Triglyceride 

(mMol/L) 

HDL-C 

(mMol/L) 

LDL-C  

(mMol/L) 

VLDL  

(mMol/L) 

Control  

 

10 

mL/kg 

3.10 ±0.55 1.40±0.74 2.56±0.04 0.75±0.01 0.28±0.02 

Chloroquine 5 2.96±0.26 1.28±0.16 2.26±0.03 0.71±0.01 0.22±0.01 

Crude extract 141 3.26±0.79 2.15±0.64 2.14±0.01 0.72±0.01 0.28±0.01 

282 2.86±0.40 2.04±0.16 2.19±0.02 0.64±0.02 0.22±0.01 

424 2.86 ±0.28 1.86±0.11 2.35±0.0c 0.70±0.01 0.30±0.01 

n-hexane  

fraction 

282 2.83 ±0.33 1.05±0.06 2.30±0.12 0.68±0.05 0.20±0.01 

DCM fraction 282 2.20 ±0.05 1.12±0.08 2.68±0.20 0.69±0.02 0.25±0.02 

Ethyl acetate 

fraction 

282 3.66 ±0.23 1.04±0.10 2.78±0.12 0.64±0.02 0.21±0.01 

Methanol  

Fraction 

282 3.50±0.17 1.28±0.16 2.88±0.14 0.79±0.01 0.23±0.01 

     Data are expressed as mean ± SEM, (n=6). 
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Figure 1:  Liver sections of Plasmodium berghei-infected mice untreated with normal saline (A), stembark 

extract of A. laxiflora, 141 mg/kg (B), 282 mg/kg (C), 424 mg/kg (D), n-hexane fraction(E), DCM fraction (F), 

ethyl acetate fraction (G), methanol fraction (H) and chloroquine, 5 mg/kg (I) at magnification X400. Keys: 

normal hepatocytes (black arrow), multiple areas of haemorrhagic necrosis (#) bordered by microvesicular 

steatosis (blue arrow) with nuclear pyknosis (red arrowhead) and vacuolation (*), ballooning degeneration (Red 

asterisks), hydropic hepatocytes (red closed arrows) and interstitial inflammation (red open arrow), focal area 

of interstitial degeneration (#). 
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Discussion 

 

The stem bark extract and fractions of A. laxiflora were 

investigated for antimalarial activity against rodent malaria 

parasite, P. berghei infection in mice using standard in vivo 

curative model. It was found that the extract and fractions 

significantly reduced the parasitaemia and prolonged the 

mean survival time of the mice, this activity could have 

resulted from plasmodicidal or plasmodistatic activity of the 

extract and fractions. These results corroborate previous 

reports on antimalarial activities of the leaf and root extracts 

of A. laxiflora (Okokon et al., 2017a; Okokon et al., 2017b).  

 The inability of the extract/fractions to offer complete 

protection to the could have resulted from the doses used, 

short half-life or duration of action of the extract and 

fractions due to rapid biotransformation processes and 

subsequent elimination (Waako et al., 2005).  

The phytochemical screening of the extract revealed the 

presence of some pharmacologically active compounds 

such as tannins, flavonoids, alkaloids, terpenes, phenols 

among others. The previously reported phytoconstituents of 

the stem bark (Sanjo et al., 2011; Tapondjou et al.,2016) 

could be responsible for the activities of the extract and 

fractions. Some secondary metabolites of plants such as 

alkaloids, flavonoids and triterpenoids have been reported 

to have antiplasmodial properties (Kirby et al., 1989; 

Philipson and Wright 1991; Christensen and Kharazmi 

2001). Polyunsaturated fatty acids reported in the stembark 

extract have been implicated in the antiplasmodial activity 

(Suksamrarn et al., 2005; Attioua et al., 2007, Kumaratilake 

et al., 1992; Krugliak et al., 1995; Melariri et al., 2011, 

2012). Flavonoids have been shown to possess significant 

antiplasmodial activity against chloroquine sensitive and 

resistant strains of P. falciparum (Attioua et al., 2011; 

Ganesh et al., 2012; Ezenyi et al., 2014).  Antioxidant 

property of flavonoids has been suggested to be responsible 

for its antiplasmodial activity (Cimanga et al., 2009; Ganesh 

et al., 2012), as elevated free radical levels are common 

features of malaria disease and are implicated in severe 

malaria complications. Scavenging of these free radicals 

could be one of the mechanisms of action of this extract as 

the stem bark extract and fractions have been reported to 

exert strong antioxidant activity (Farombi et al., 2003; 

Oloyede et al., 2010). The findings of this study suggest that 

stem bark of A.laxiflora possess antimalarial activity which 

is due to the activities of its phytochemical constituents.  

The stembark extract and fractions did not significantly 

affect the liver function parameters. Temporary hepatic 

dysfunction is associated with malaria infection 

characterized by the increase of relative liver weight and 

liver enzymes activities. The distortions in liver may result 

from alteration in blood flow through the organ as 

parasitized RBC adhere to endothelial cells, blocking the 

sinusoids and obstructing the intrahepatic blood flow.  

 

 

 

However, administration of the extract and fractions did not 

affect total protein, albumin, AST, ALT, ALP, total and  

conjugated bilirubin. This suggests the inability of the 

extract and fractions to offer significant protection to the 

liver perhaps due to the low doses used. Increase in serum 

total protein, albumin, ALT, AST, ALP, direct and total 

bilirubin usually recorded in the parasitized non-treated 

mice are suggested to be due to response to hyper-

parasitemia (Orhue et al., 2005). Malaria parasite infections 

are often accompanied by cellular mobilization of T-cells 

and its complements with a resultant synthesis and secretion 

of antibody molecules leading to elevated protein levels in 

parasitized non-treated mice (Orhue et al., 2005). The 

increased activities of serum AST, ALT and ALP in the 

serum of P. berghei infected mice may be due to hepatic 

dysfunction (Guthrow et al., 2007; George et al., 2011) or 

hepatic damage as could be confirmed in the liver histology, 

which indicates lack of hepatoprotective activity. In this 

study, the infected mice showed a significant general 

architectural disorganization of liver that attenuated 

following extract and fractions treatments which confirm 

the hepatoprotective activity of the stembark extract.  

 

Obstruction of hepatic blood and blockade of sinosoids by 

parasitized erythrocytes in addition to destruction of the 

liver cells and membranes integrity by the activities of 

generated free radicals during malaria infection are known 

to cause injuries to the liver, thereby leading to leakages of 

cellular enzymes such as transaminases. 

Reticuloendothelial blockage and disturbance of hepatocyte 

microvilli compromised the secretory capacity in the liver 

thereby resulting in hyperbilirubinemia (Onyesom and 

Onyemakonor, 2011). This could have occurred in this 

study, and the extract and fractions were unable to 

ameliorate it.  

 

Oxidative stress contributes to complications associated 

with malaria infection such as anemia, jaundice and pre-

eclampsia (Fabbri et al., 2013; Sarr et al., 2017). Large 

number of free radicals are generated due to the hypoxic 

condition caused by malaria infection which triggers body 

immune responses (Becker et al., 2004; Percario et al., 

2012), leading to pathogenesis and development of 

systemic complications caused by malaria (Guha et al., 

2006; Ojezele et al., 2017).  Malarial infection has been 

observed to reduce the levels of antioxidant enzymes and 

other non-enzymatic anti-oxidants such as catalase (CAT), 

glutathione (GSH) peroxidase, superoxide dismutase 

(SOD), albumin, glutathione, ascorbate and plasma 

tocopherol (Asagba et al., 2010). Malaria severity has been 

correlated with increased lipid peroxidation and 

malondialdehyde levels (Asagba et al., 2010; Adil et al., 

2013). During malaria infection, reduced activities of 

antioxidant enzymes (catalase and SOD), and increased 

lipid peroxidation (MDA) are observed (Luersen et al., 

2000). These indices have been used to measure the severity 
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of malaria infection. In this study, the extract and fractions 

did not significantly affect some oxidative stress markers 

except GST activity which was significantly increased by 

both extract and fractions. This could have been due to the 

doses administered in this study. The extract and fractions 

were able to scavenged free radical generated by enhancing 

GST activity thereby reducing the level of MDA thus lipid 

peroxidation.  

 

The alteration in lipid metabolism has been attributed to 

acute phase response to the infection (Memon et al., 2000). 

However, treatment with the extract and fractions did not 

significantly (P > 0.05) on serum lipid profile. This s 

suggest that the plant may not possess hypolipidemic 

potential at the doses employed in this study.  

Haematological alterations resulting in the decrease of RBC 

count, Hb level, PCV, and mean haemoglobin concentration 

levels are often observed in infected animals as 

conventional signs of anaemia (Surve et al., 2017). The 

extract and fractions did not alter significantly the 

haematological parameters of the treated mice., except 

significant elevation of WBC count and reduction of platelet 

count, neutrophil, lymphocytes, monocytes and eosinophil 

However, the PCV of the treated infected mice were 

significantly elevated. This implies that the extract has 

erythropoietic potentials to alleviate anemia. The significant 

increase in WBC as reported previously in malaria infection 

(Guyton, 2007), is attributable to immunogenic response to 

the parasite and malaria pigment (hemozoin) (Malaguarnera 

et al., 2002).   

 

Conclusion 

  

The results of this study show that the stembark of 

Alchornea laxiflora possesses anti-malarial and, anti-

plasmodial activities and a weak anti-oxidative stress and 

hepato protective activities.  
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