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Abstract 

 

Despite the artemisinin-based combination therapy for malaria treatment, it remains a public health concern globally. Therefore, there is 

an urgent need for novel antimalarial drugs to arrest this perceived threat to global malaria control. This study aims to investigate the 

antimalarial potential of S. scabrida (SS) and evaluate its possible effect on haematological and biochemical parameters. Malaria was 

inoculated in mice using Plasmodium berghei. After 72 h, they were orally treated for four days as follows: Group 1: 10 mL/kg % 

Dimethyl sulphoxide (DMSO); Group 2: 140 mg/kg Artemether/lumefantrine; Groups 3, 4 and 5: 500, 250, 125 mg/kg SS methanolic 

extract, respectively. SS methanolic extract significantly reduced parasite density and percentage parasitemia (p < 0.05) at all doses used 

in the study, non-significantly increased haematological, biochemical parameters and distorted liver architecture; when compared to the 

negative control. SS methanolic extract exhibited good antimalarial activity against Plasmodium berghei. Lower SS dose did not cause 

significant changes to the lipid profiles. However, the high dose may not be safe since there were some adverse effects shown on the liver 

and kidney status. Further studies are warranted to determine the effect of the middle and the lowest doses on the liver and kidney. 

 

Keywords: Synclisia scabrida; antimalaria; Plasmodium berghei; lipids; haematology. 

 

Abbreviations: WHO: World Health Organisation, FRIN: Forestry Research Institute of Nigeria, PRBCs: Packed Red Blood Cells, 

DMSO: Dimethyl sulphoxide, MST: Mean survival time, SPSS: Statistical Package for Social Sciences, ANOVA: Analysis of variance, 

CV: Central vein, HPS: hepatic sinusoids, HPC: Hepatocytes, AST: Aspartate aminotransferase, ALT: Alanine transaminase, ALP: 

Alkaline phosphatase, A/L: artemether/lumefantrine. 

 

 

INTRODUCTION 
 

Malaria remains a significant global health concern, with 

Plasmodium species causing substantial morbidity and 

mortality. Resistance against the artemisinin-based 

combination therapy, the gold standard for malaria 

treatment has recently been reported in Africa 

(Balikagala et al., 2021), the region with 94% of the 

world’s malaria cases (WHO, 2023). Therefore, there is 

an immediate need for novel antimalarial drugs to 

counter this trend, since if allowed to spread, would be a 

serious threat to malaria control globally.  

Globally in 2022, approximately 249 million 

incidents of malaria were reported in 85 malaria endemic 
countries and estimated deaths of 608 000.  With an 

estimated 233 an approximated 233 million cases, the 

World Health Organisation (WHO) African Region 

accounted for approximately 94% of cases worldwide 

and was projected to cause 580,000 deaths by 2022. 

Being the most seriously impacted in the same year with 

27% and 31% of all malaria cases and fatalities 

respectively, worldwide, Nigeria was placed on the list of 

eleven African nations designated as high-burdened 

nations (WHO, 2023). Malaria is a major cause of 

poverty and it reduces the rate of growth in the economy 

by up to 1.3% per year in endemic countries (WHO, 

2021). 

Studies have shown hematological and biochemical 

alterations in malaria parasite-infected blood with 

common complications associated with this disease (Al-

Salahy et al., 2016). In the discovery of novel 

antimalarials, therapeutic plants have had vital role, for 
instance the antimalarial drugs artemisinin and quinine 

were isolated from Artemisia annua and Cinchona bark, 

respectively (Ceravolo et al., 2021). Synclisia scabrida 
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belongs to the family Menispermaceae. Its root, leaf, 

stem and liana were found to have been used in the 

management of gastric ulcer, mental disorders, venereal 

diseases, prostate problems, asthma, hernia, upper 

abdominal pains, dyspepsia, menstrual pains, prevention 

of spontaneous abortion and as an aphrodisiac 

(Onwudiwe et al., 2012; Anowi et al., 2013).  

Traditional healers in Nigeria have claimed they use 

Synclisa scabrida for the treatment of malaria. However, 

no scientific investigations have been done to confirm 

this claim. Hence, in the search for more potent malaria 

drugs, this study aims to investigate the antimalarial 

potential of S. scabrida and also evaluate its possible 

effect on the haematological and biochemical parameters, 

along with the kidney and liver. 

 

 

MATERIALS AND METHODS 
 

Plant Sample Collection 

A plant specimen was collected by Mr Samuel Oyebanji 

from a farm in the Ugbine community, Edo State, 

Nigeria. The plant was dried and sent to the Forestry 

Research Institute of Nigeria (FRIN) for identification 

and authentication. It was identified and authenticated as 

Synclisia scabrida Miers ex Oliv.  by Mr S.A. Odewo of 

FRIN, where the herbarium specimen with voucher 

number FHI – 111106 was deposited. 

 

Experimental Animals 

Albino mice (50) of both sexes with no signs of ill-health 

were obtained from Federal Polytechnic Owerri, Imo 

State, and then brought to the animal house of the 

Faculty of Pharmacy, Madonna University, Nigeria 

where the research was carried out and then acclimatised 

for 14 days. The animals were housed in ventilated cages 

at room temperature of 24 ± 2°C and kept under standard 

conditions of a 12 h light/dark cycle. The animals were 

fed with standard laboratory feed and water.  

They were also handled in accordance with the 

international animal care and welfare guidelines (OECD, 

2008; National Institute for Laboratory Animal Research, 

2011). 

 

Extract Preparation 

The roots of S. scabrida were supplied from Benin state. 

It was air-dried for 1 week and then oven dried for three 

days at 300C. After which it was extracted using 

methanol as solvent using the maceration method, at 

room temperature (30 ± 2°C) for 72 h. Then filtered 

using a Buchner funnel and Whatman no.1 filter funnel 

and filter paper. The obtained extract was concentrated 

by evaporating the solvent by exposing to air and also 

oven drying at controlled temperature not exceeding 

40ºC.The resulting dried extract was stored in the 

refrigerator at 4°C prior to use. The percent yield 

(%w/w) of the extract was calculated using the following 

formula 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 𝑌𝑖𝑒𝑙𝑑 =  
Weight of the extract

Weight of the root powder
× 100% 

 

Parasites inoculation 

The chloroquine-resistant strain of Plasmodium berghei 

was acquired from the Animal house of the Department 

of Pharmacology and Toxicology, University of Uyo, 

Nigeria. Two cycles of PRBC passage in rats and mice 

were used to prepare the parasites. Donors with 

parasitaemia levels of 50-70% were sacrificed, and a 

heart puncture was used to obtain their blood into 

heparinised tubes. After that, the blood was diluted with 

normal saline based on parasitaemia level of each donor 

and the red blood cell (RBC) count of normal mice, such 

that 1 mL blood contained 5 × 107 parasites. The 

experimental animals were each treated with 1 × 107 

Packed Red Blood Cells (PRBCs) by intraperitoneal (ip) 

injection (Basir et al., 2012).  

 

Pharmacological Screening 

Rane's Test (Curative Model) 

A total of 50 albino mice were selected and randomly 

grouped into 5 groups of 10 animals per group. The % 

parasitemia levels of every group were gotten before all 

the animals were infected with Plasmodium berghei (a 

zoonotic Plasmodium sp) as described above. The 

animals were then left for 72 h for the infection to 

establish. Percentage parasitemia was also determined 

after induction before treatment. After 72 h, the animals 

were given treatment by oral administration of the 

following, for four days:  

Group 1 (Negative control): 10 mL/kg body weight of 

1% Dimethyl sulphoxide (DMSO) 

Group 2 (Positive control): 140 mg/kg 

Artemether/lumefantrine combination 

Group 3 (High dose): 500 mg/kg of methanolic extract of 

S. scabrida 

Group 4 (Middle dose): 250 mg/kg of methanolic extract 

S. scabrida 

Group 5 (Low dose): 125 mg/kg of methanolic extract S. 

scabrida 
 

 

Determination of Body Weight, Water and Food 

Intake While conducting the treatment, the water and 

food consumption of every group was documented to 

determine whether the experimental animals' intake 

increased or decreased. Additionally, the weight of all 

experimental animals in each group were taken before 

and after the treatment to assess any changes in their 

weight. 

 
% Weight change

=
weight after treatment −  weight before treatment

𝑤𝑒𝑖𝑔ℎ𝑡 𝑏𝑒𝑓𝑜𝑟𝑒 𝑡𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡
 × 100 
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Determination of the Level of Parasite Density and 

Percentage Parasitemia  

The blood from the tail of the infected mice was 

collected and placed on a clean glass slide placed 

horizontally on the working bench. The slide and the 

spreader were held at a suitable angle, pulled back to 

touch the dropped blood on the slide and spread along it. 

The thin layer film was fixed with methanol and lowered 

into the already prepared Giemsa stain (10 mL of Giemsa 

+ 90 mL of distilled water) and allowed to stain for 5 

min. The slide was lifted off the stain solution with the 

aid of forceps, excess stain was washed off, allowed to 

drain and air dried at room temperature. Then 

parasitaemia was observe with an oil immersion lens 

under a microscope, to examine the blood sample. The 

focus is on counting the number of red blood cells that 

are infected with parasites, and this count is then used to 

determine the parasitized level in the blood sample. The 

counting is standardized by considering a specific 

number of red blood cells (200) in a random field view. 

The % parasitemia, parasite density were calculated 

using the following formulae: 

% Parasitemia =
𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑖𝑠𝑒𝑑 𝑅𝐵𝐶

𝑇𝑜𝑡𝑎𝑙 𝑅𝐵𝐶
 × 100 

 

Parasite Density =
𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑖𝑠𝑒𝑑 𝑅𝐵𝐶

𝑊𝐵𝐶
 × 5000 

 

Then the % inhibition was calculated using the following 

formula: 

 

 

% inhibition =
% 𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑒𝑚𝑖𝑎 𝑜𝑓 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙 − % 𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑒𝑚𝑖𝑎 𝑜𝑓 𝑡𝑟𝑒𝑎𝑡𝑒𝑑 𝑔𝑟𝑜𝑢𝑝

% 𝑝𝑎𝑟𝑎𝑠𝑖𝑡𝑒𝑚𝑖𝑎 𝑜𝑓 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑐𝑜𝑛𝑡𝑟𝑜𝑙
 × 100 

 

 

Determination of mean survival time (MST) 

From the time of infection until death, the mortality of 

each mouse was monitored and recorded regardless of 

the group in which the mouse was allocated throughout 

the follow-up period (30 days). Mean survival time of 

mice of each group was determined using the following 

formula:  

 

 

MST =
sum of survival time  of all mice in a  group (days)

sum of mice in the group
 

 

 

Statistical analysis 

Data were analysed using Statistical Package for Social 

Sciences (SPSS Version 23). Data for parasite density, % 

parasitemia and hematological parameters were analysed 

using One-way ANOVA, followed by Turkey post hoc 

test. The results were presented as mean ± SD in tables. 

Mean values with p < 0.05 were considered significant. 

 

 

RESULTS AND DISCUSSION 
 

Effect of the methanol root extract of Synclisia 

scabrida on weight, daily water and food intake of P. 

berghei-infected mice 

To determine the effect of the methanol extract of S. 

scabrida roots on weight changes in P. berghei infected 

vehicle-treated and extract-treated mice, animal weights 

were recorded and comparisons made between the day of 

infection (day 0) and day 8 post infection (24 h after 

administering the final dose of treatment). This is shown 

in Table 1. The weight loss observed in positive control 

and extract-treated groups was not significantly different 

from that seen in vehicle-treated group. 

The treatment of the mice with crude methanolic root 

extract of S. scabrida resulted to negligible change or 

increased water and food intake throughout the period of 

the treatment (Figure 1). Treatment with crude extract of 

S. scabrida root and artemether/lumefantrine on daily 

water and food intake is not significantly different from 

each other. This is shown on Table 1. 

 

 

Table 1. Effect of methanol root extract of Synclisia scabrida on weight, daily water and food intake of P. berghei-infected mice. 

 

Treatment 
Weight (g) on day 0 

(infection day) 
Weight (g) on day 8 (post infection) Weight change (%) 

Negative control (Vehicle) 21.2 ± 2.2 19.0 ± 2.5 10.4 

Artemether/lumefantrine (140 mg/kg) 21.8 ± 2.9 19.4 ± 2.8 11 

500 mg/kg SS 29.1 ± 2.6 24.1 ± 3.9 17.2 

250 mg/kg SS 25.5 ± 3.3 23.7 ± 4.8 7.1 

125 mg/kg SS 24.6 ± 3.6 17.4 ± 1.1 29.3 

Data expressed as mean ± SD, n=10, SS = Synclisia scabrida.  
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Figure 1. Effect of methanol root extract of Synclisia scabrida on daily water and food intake of P. berghei-infected mice. 

 
 

The purpose of this study was to examine the impact 

of Synclisia scabrida on malaria parasites, hematology, 

biochemical parameters, lipids and histological 

parameters of liver and kidney of P. berghei-infected 

albino mice. Since the curative test allows for established 

infection, it was used in this investigation. P. berghei is 

frequently employed for preclinical antimalarial research 

of drug candidates with measurable treatment outcomes 

(Fidock et al., 2004). Plasmodium berghei serves as a 

crucial model organism for the study of malaria, offering 

crucial insights into the disease's pathogenesis, host 

immune responses, and potential therapeutic targets. 

(Otun et al.,2024.) because it makes it possible to 

investigate illness development, which appears 

challenging in humans. This is why P. berghei was 

utilised to induce malaria in mice. Additionally, it 

permits evaluations of organs like the liver, where 

parasites can hibernate (Albohiri & Alzanbagi, 2021). 

The most often used technique to study the antimalarial 

effect of a possible antimalarial drug moiety is in-vivo 

antimalarial research. 

Prevention of loss in body weight is one of the 

parameters to confirm the antimalarial potential of new 

natural or synthetic antimalarial drugs as body weight 

loss is a characteristic of Plasmodium berghei infected 

mice as a result of increased parasitamia (Kifle et al., 

2020) resulting from appetite loss, metabolic disturbance, 

and hypoglycemic effect of the parasite (Deharo et al., 

2001). There is no significant change in weight of the 

infected mice treated with methanolic extract of S. 
scabrida when compared to vehicle-treated mice. This is 

an indication of little or no improvement in weight loss 

due to infection. Therefore, regarding weight as a 

measure, the extract might not have had a significant 

impact on the overall health or well-being of the infected 

mice compared to the control group. This is an indication 

that the extract preserved the weight of the animals; 

which could be due to its ability to prevent appetite loss. 

This is confirmed by the result of this study which 

showed that the extract increased food consumption at all 

doses. 

 

Curative Potential of Extract Synclisia scabrida Root 

on Plasmodium berghei-infected Mice 

Treatment with crude extract of S. scabrida root 

significantly reduced parasite density and percentage 

parasitemia (p < 0.05) at all doses used in the study; 

when compared to the negative control. The highest dose 

(500 mg/kg) showed the strongest reduction which is 

comparable to that of the standard antimalarial drug 

(artemether/lumefanthrine) used. Similarly, 500, 250, and 

125 mg/kg S. scabrida crude methanol extract caused 

78.0%, 58.0%, and 61.20% parasitemia inhibition, 

respectively. The percentage parasitemia produced by 

500 mg/kg (16.7%) is very similar to that of the standard 

antimalarial drug (9.8 ± 4.4) used, but significantly 

different from that of 250 (32.0 ± 5.4; p < 0.05) and 125 

mg/kg (29.5 ± 2.1; p < 0.001), when compared to the 

standard drug. Similarly, the extent of parasite density 

reduction by 250 and 125 mg/kg S. scabrida extract is 

significantly different (p < 0.05; (p < 0.004, respectively) 

when compared to the standard. Again, the parasite 

density reduction produced by 500 mg/kg (816.7 ± 

275.4) is very similar to that of the standard antimalarial 

drug (768.7 ± 104.0) used (Table 2). Mean survival time 

of the rats treated with crude extract of S. scabrida root 

was prolonged at all doses when compared to the control 

group, although not significantly different. 
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Table 2. Parasite density, % parasitemia, % inhibition and mean survival time (MST) of Plasmodium berghei-infected mice treated with extract of 

Synclisia scabrida root. 

 

Treatment 
Parasite density 

(parasites/µL) 
% Parasitemia % Inhibition MST (days) 

Negative control (Vehicle) 3349.8 ± 591.1 76.2 ± 7.9 0 15.7±3.2 

Artemether/lumefantrine (140 mg/kg) 768.7 ± 104.0  9.8 ± 4.4 87.1 30±0.0 

500 mg/kg SS 816.7 ± 275.4a 16.7 ± 8.5a 78.0 16.7±3.2 

250 mg/kg SS 1417.2 ±2 54.8ab 32.0 ± 5.4ab 58.0 17.0±2.0 

125 mg/kg SS 1358.0 ± 59.4ad 29.5 ± 2.1ac 61.2 24.0±5.2 

Data expressed as mean ± SD, SS = Synclisia scabrida, a p < 0.05 when compared to negative control, b p < 0.05, cp < 0.001, d p <     

0.004, when compared to positive control, n=10.  
 

 

 

Parasitemia is the number of parasites in the blood. 

The number of asexual forms of parasite about a blood 

volume is the traditional definition of parasite density, 

which is a measure of infection level (e.g., microliter) or 

a percentage of white blood cells (WBCs). It serves as a 

gauge of the organism's parasite burden and a sign of 

how severe an active parasitic infection is (Oyibo et al., 

2023).  Parasite density and percentage parasitemia were 

significantly reduced at all doses of the extract. Synclisia 
scabrida has thus been shown to possess good activity 

towards P. berghei infection and therefore confirms the 

anecdotal report of its use in the treatment of malaria. 

There is no significant difference between reductions in 

parasite density and percentage parasitemia produced by 

500 mg/kg S. scabrida extract, when compared to the 

standard drug. This implies that the activity of the two is 

comparable, 500 mg/kg being as efficacious as the 

artemether/lumefantrine with percentage inhibition of 

78.0%. According to Rasoanaivo et al. (2004), the 

extract at this dose possesses a good activity against P. 

berghei. This anti-malarial activity was classified 

according to Rasoanaivo et al. (2004); classification 

which states that extracts with very good or good activity 

should possess 90–100% parasitaemia inhibition, extracts 

with good to moderate activity should have 50–90% 

inhibition, extract with moderate to weak activity should 

have 10–50% inhibition and extracts that are inactive 

have 0% inhibition.  

In accordance with (Maiga et al., 2021), 

artemether/lumefantrine (A/L) is one of the first line 

artemisinin-based combination therapies recommended 

for the treatment of malaria. Its antiplasmodial activity is 

attributed to the release of free radicals by its artemether 

component, which subsequently binds covalently to 

parasite proteins and heme. Additionally, it has been 

proposed that A/L inhibits the calcium ATPase 

(sarcoplasmic endoplasmic reticulum calcium ATPase) 

of malarial parasites (Moore et al., 2022). But its 

lumefantrine component builds up in the feeding vacuole 

of the parasite, where it disrupts heme polymerization by 

forming complexes that result in toxic heme, which 

ultimately leads to the death of the parasite (Kumar et al., 

2007). 

Cycleanine, a major compound present in S. scabrida 

has been shown to suppress the levels of parasitemia and 

increase mean survival times significantly compared to 

those of the control groups (Uche et al., 2021). The 

ethanol extract of S. scabrida was reported to possess 

high amounts of flavonoids, tannins, saponins, terpenes 

(Orumwense et al., 2022). Akande et al. (2021) reported 

that presence of saponin, flavonoid, alkaloids, tannin, 

triterpene, carbohydrates, steroids, glycosides and 

cardiac glycosides in methanol extract Jatropha curcas 

leaf resulted to significant suppression of parasitaemia. 

Alkaloids have over overtime been identified as 

significant phytoconstituents with notable biological 

properties, including antimalarial activity and excellent 

free radical scavenging activity. The initial effective 

antimalarial medication was quinine, an alkaloid which 

was obtained from the extraction of the Cinchona tree 

(Uzor, 2020).  

MST is a crucial metric for the antiplasmodial 

evaluation of possible drug moieties. The results of the 

current investigation show MST was prolonged at all 

doses; 250 mg/kg of Synclisia scabrida extract prolonged 

it to the same extent as artemether/lumefantrine. It may 

reveal how well novel medications or therapy approaches 

work. A medication may be useful in controlling or 

lessening the severity of an illness if it lengthens the 

infected mice's survival period. The histology of the liver 

of the vehicle-treated mice shows a hepatic lobule having 

a central vein (CV). From the central vein, hepatocytes 

(HPC) (liver cells) radiate outwards like the spokes of a 

wheel. The hepatocytes form sheets and in between the 

sheets run hepatic sinusoids (HPS). The result on the 

histology of the liver suggests that the treatment of 

malaria-infected mice with the Synclisia scabrida root 

extract at a dose of 500 mg/kg induced some histological 

changes in the liver. These changes include alterations in 

the appearance and arrangement of hepatocytes, 

dilatation of the central vein, and changes in the staining 

characteristics of cell nuclei and cytoplasm, indicating 

potential effects on liver tissue integrity and cellular 

health due to the treatment. 
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Effect of methanol root extract of Synclisia scabrida 

on haematological parameters of P. berghei-infected 

mice 

Synclisia scabrida extract increased WBC and RBC, 

although not significantly. Artemether/lumefantrine 

significantly increased the level of RBC (p < 0.00), when 

compared to the negative control (Table 3). 

 

 

 

Table 3. Effect of Synclisia scabrida extract on haematological parameters. 
 

Treatment RBC (per µL) WBC (per µL) PCV (%) 

Negative control (Vehicle) 69.0±13.5 78.8±11.4 15.0±7.0 

Artemether/lumefantrine (140 mg/kg) 200.3±74.2a 115.3±29.1 47.7±1.5 

500 mg/kg SS 130.0±26.5 133.3±57.7 13.3±1.5 

250 mg/kg SS 97.2±32.2 111.7±43.6 15.0±8.9 

125 mg/kg SS 90.0±14.1 97.5±3.5 7.0±2.8 

Data expressed as mean ± SD, ap < 0.05, when compared to control, n=10. 

 

 

It has been demonstrated that malaria infections 

modify the plasma biochemical indicators (Saftawy et al., 

2022). Studies have shown alterations in the 

biochemistry and hematology of malaria parasite-

infected blood with common complications associated 

with this disease. Haematological changes that are 

associated with malaria infection include anaemia, 

thrombocytopenia and disseminated intravascular 

coagulation (Nlinwe & Nange, 2020). PCV is measured 

to assess the effectiveness of a crude drug in preventing 

hemolysis due to the rising parasitemia level by 

measuring the proportion of red blood cells (Chidozie et 

al., 2020). Malaria infection is characterised by possible 

hemolysis and anaemia (Atanu et al., 2022). The main 

causes of anaemia in mice and humans include the 

clearance or destruction of infected RBCs, the clearance 

of uninfected RBCs, erythropoietic suppression, and 

dyserythropoiesis. The malaria parasite is known to 

cause cells to produce free radicals which compromise 

the red blood cell membrane. Therefore, the capacity of 

the extract to stabilise PCV in mice with infection could 

be due to the antioxidant compounds present in the plant 

extracts. In this study, the extract could not improve the 

PCV, nevertheless, it prevented further reduction in PCV 

of the extract-treated mice. RBC was increased in 

extract-treated and artemether/lumefantrine-treated 

infected mice. This suggests that the extract and the 

standard drug may affect the production of RBCs. 

Further, WBC in the infected extract-treated and 

artemether/lumefantrine-treated mice was higher than in 

the infected vehicle-treated mice. This is a suggestion 

that the extract and the standard drug were able to boost 

the immune system of the mice, hence improving the 

ability of the mice to fight infection as a result of the 

treatment with the extract and artemether/lumefantrine 

increasing the WBC levels. It implies that the increase in 

WBC was due to the administration of the extract which 

was able to reverse the damaging effects of the parasites. 

 

Effect of methanol root extract of Synclisia scabrida 

on liver and kidney functions of P. berghei-infected 

mice 

The effect of Synclisia scabrida extract on kidney and 

liver function parameters is shown in Table 4. Synclisia 

scabrida extract and the artemether/lumefantrine 

increased the levels of Aspartate aminotransferase 

(AST), Alanine transaminase (ALT), Alkaline 

phosphatase (ALP), and creatinine, although only 

significant at 500 mg/kg and 125 mg/kg for AST.  

 

 

Table 4. Effect of methanol root extract of Synclisia scabrida on liver and kidney functions of P. berghei-infected mice. 
 

Treatment 

(mg/kg) 

AST 

(µ/L) 

ALT 

(µ/L) 

ALP 

(µ/L) 

Creatinine 

(mMol/L) 

Negative Control 131.4±46.5 50±11.8 199±38.0 38.9±7.5 

Artemether/lumefantrine (140 mg/kg) 225.3±87.0 56±15.3 250±71.3 50.4±12.5 

SS whole root extract (500 mg/kg)  608.5±100.0a 376.25±37.0a 289.75±41.0 82±0.0b 

250 mg/kg 696.3±92.4a 166.3±58.0b 266.7±81.5 54.7±23.7 

125 mg/kg 714±119.6a 172±12b 399.8±38.7b 51.3±20.5 

Data expressed as mean ± SD, ap < 0.0001, bp < 0.02; when compared to control, n=4. 

 

 

 

S. scabrida extract increased the levels of AST, ALT, 

ALP, and creatinine as also seen with 

artemether/lumefantrine. This indicates toxicity to liver 

tissues, this corresponds with the histology of the liver as 

shown in Figure 1A. AST and ALT test is commonly 

used to check for liver disease, to monitor liver disorder, 
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to ascertain treatment efficacy and to make sure that 

medications are not causing liver damage. 

 

Effect of methanol root extract of Synclisia scabrida 

on lipid profile of P. berghei-infected mice 

The effect of Synclisia scabrida extract on lipid profile in 

treated albino mice is shown in Table 5. The crude 

extract (500 mg/kg and 250 mg/kg) increased the high-

density lipoprotein (HDL) and low-density lipoprotein 

(LDL) when compared with the negative control. Also, 

all doses of the extract increased total cholesterol (TC) 

and triglyceride (TG) in comparison to the negative 

control. At 500 mg/kg, TC (7.5±1.4 mMol/L) and LDL 

(4.2±0.7 mMol/L) were significantly increased (p < 

0.004). Similarly, there was a significant increase in TC 

(8.4±0.7 mMol/L; p < 0.001) and LDL at 125 mg/kg 

(4.5±1.6 mMol/L; p < 0.002), but not at 250 mg/kg. It is 

important to note that the extract at 500 mg/kg increased 

HDL far more than artemether/lumefantrine. 

 

 

Table 5. Effect of methanol root extract of Synclisia scabrida on lipid profile of P. berghei-infected mice. 

 

Treatment TC (mMol/L) TG (mMol/L) HDL (mMol/L) LDL (mMol/L) 

Negative Control 3.1±0.8 1.9±0.6 1.3±1.2 0.9±1.3 

Artemether/lumefantrine (140 mg/kg) 4.1±0.7 1.8±0.5 0.5±0.2 2.9±0.9 

SS whole root extract (500 mg/kg)  7.5±1.4a 2.7±1.5 2.1±1.0 4.2±0.7a 

SS whole root extract 250 mg/kg 5.3±1.9 2.8±1.2 1.3±1.2 2.5±2.0 

SS whole root extract 125 mg/kg 8.4±0.7c 4.3±1.9 1.9±0.7 4.5±1.6b 

Data expressed as mean ± SD, ap < 0.004, bp < 0.002, cp < 0.001; when compared to control, n=4. 

 

 

The crude extract (500 mg/kg and 250 mg/kg) 

increased the high-density lipoprotein (HDL), which 

could probably be a result of flavonoids as increased 

flavonoids reduce the occurrence of low high-density 

lipoprotein (Ahn et al., 2020; Anaka et al., 2013); 

flavonoid have been found to be one of the major 

constituents of S. scabrida (Orumwense et al., 2022). 

The crude extract (500 mg/kg and 250 mg/kg) increased 

the high-density lipoprotein (HDL), which could 

probably be a result of flavonoids as increased flavonoids 

reduce the occurrence of low high-density lipoprotein 

(Ahn et al., 2020; Anaka et al., 2013) present in the plant 

(Orumwense et al., 2022). Flavonoids can also reduce 

cholesterol synthesis by inhibiting the activity of the 

enzyme acyl-CoA cholesterol acyl transferase (ACAT) in 

HepG2 cells. This enzyme reduces cholesterol 

esterification in the intestine and liver (Simorangkir et 

al., 2022). All the lipid parameters were not significantly 

affected at 250 mg/kg, the result of this study, indicating 

safety at a lower dose.  

 

Effect of methanol root extract of Synclisia scabrida 

on liver and kidney functions of P. berghei-infected 

mice 

The histology of liver of the vehicle treated mice is 

shown in Figure 1Ai. The photomicrograph shows a 

hepatic lobule having a central vein (CV). From the 

central vein, hepatocytes (HPC) (liver cells) radiate 

outwards like the spokes of a wheel. The hepatocytes 

form sheets and in between the sheets run hepatic 

sinusoids (HPS). Hepatocytes have one or two darkly 

stained nuclei and deeply eosinophilic cytoplasm. The 

photomicrograph of the liver of 500 mg/kg Synclisia 

scabrida crude extract treated mice shows dilated central 

vein. Liver cell architecture is a distorted compared to 

negative control, hepatocytes are sequestered, cell outline 

are indistinct. Cell nuclei are darkly stained and the 

cytoplasm is poorly eosinophilia (Figure 1Aii). 

The histology of kidney of the vehicle treated mice is 

shown in Figure 1Bi. The photomicrograph shows renal 

corpuscles and renal tubules. Renal corpuscles consist of 

glomeruli and Bowman’s capsule. Renal tubules (RT) 

have complete epithelial lining. The photomicrograph of 

the kidney of 500 mg/kg Synclisia scabrida crude extract 

treated mice shows renal corpuscle (RC) and renal 

tubules. Renal corpuscle is normal. There are areas of 

fibrosis of renal tubules (Figure 1Bii). 

 

 

 

 
Figure 1. A; Liver of P. berghei-infected mice treated with vehicle (i) and 500 mg/kg crude methanolic root extract of Synclisia scabrida (ii). B; Kidney of 
P. berghei-infected mice treated with vehicle (i) and 500 mg/kg crude methanolic root extract of Synclisia scabrida (ii). CV= central vein, HPC= 

hepatocytes, HPS= hepatic sinusoids, RT=renal tubule, RC=renal corpuscle. [Mag: X500] 
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The result on the histology of the kidney suggests that 

treatment with the Synclisia scabrida root extract at a 

dose of 500 mg/kg in malaria-infected mice has induced 

some histological changes in the kidney. While the renal 

corpuscles, which include the glomeruli and Bowman's 

capsule, appear normal, there are areas of fibrosis in the 

renal tubules, indicating damage or scarring in these 

tubular structures. These changes in the kidney tissue 

suggest potential effects on kidney health due to the 

treatment. Given the effect of 500 mg/kg S. scabrida on 

the liver and kidney, the lowest dose (125 mg/kg) could 

be used in treatment since it significantly reduced the 

parasite density and percentage of parasitemia. 

The results of this study revealed that the methanolic 

root extract of Synclisia scabrida exhibited good 

antimalarial activity against Plasmodium berghei as it 

significantly reduced parasite density and the level of 

parasitemia. Lower dose of the extract did not cause 

significant changes to the lipid profiles. However, the 

high dose may not be safe since there were some adverse 

effects shown on the liver and kidney status but not on 

the haematological parameters. Further studies are 

warranted to determine the effect of the middle and the 

lowest doses on the liver and kidney.  
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