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Abstract 

In some cultures, the consumption of oils is 

thought to predispose one to malaria attack. 

Therefore, this study sought to investigate 

this belief by examining the effects of some 

commonly consumed oils on mice infected 

with Plasmodium berghei. The oils were 

extracted from their respective food sources 

using the cold maceration method and their 

physicochemical properties were determined 

using instrumental methods. Next, a survey 

of the consumption patterns of oily foods 

among 230 adults was conducted using a 

questionnaire. Subsequently, forty (40) 

albino mice were randomly divided into 8 

groups of 5 animals each, with each group 

receiving either the human equivalent doses 

(HEDs) of one oil or double that (DHED) for 

two weeks before infection. The control 

groups received distilled water. Afterwards, 

each experimental animal was inoculated 

with 1 × 107 of chloroquine-sensitive P. 

berghei-infected packed red blood cells 

through intraperitoneal injection. The 

treatment was continued once daily for one 

week. Thin smears stained with Giemsa were 

prepared from tail blood samples collected 

on the 4th-day post-inoculation to monitor 

parasitemia levels. There was a significant 

reduction (p < 0.05) in parasitaemia in 

animals treated with the HEDs of groundnut 

oil, and both the HED and DHED of coconut 

oil while Scumbia fish oil caused a 

significant reduction in parasitaemia at 

DHED. Coconut oil and Scumbia fish oil 

may possess antimalarial activities, contrary 

to the belief that consuming all oils may 

predispose one to malaria attack. 
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Introduction 

Plasmodium parasites are transmitted to 

humans through bites from infected female 

Anopheles mosquitoes, causing malaria. Of 

the species that can cause human malaria, 

Plasmodium falciparum and Plasmodium 

vivax are the most important (WHO, 2023). 

P. falciparum causes the most severe form of 

malaria, and is commonly found in Africa, 

while P. vivax is the parasite of interest in 

many areas beyond sub-Saharan Africa 

(WHO, 2023). In 2022, there were about 249 

million malaria cases worldwide, with 

significant increases noted in Nigeria and 

several other countries (WHO, 2023). The 

WHO African Region accounted for about 

94% of cases (233 million) in 2022, with 

children under five representing about 80% 

of fatalities in this region (WHO, 2023). 

Groups that are more vulnerable to severe 

malaria include young children and pregnant 

women as well as immunocompromised 

persons, such as those living with 

HIV/AIDS.  

 

A higher incidence of malaria occurs in the 

rainy season because more favourable 

conditions for mosquito breeding occur 

(Nabatanzi et al., 2022). Severe malaria can 

lead to complications, such as anemia and 

nephrotic syndrome ((Buck et al., 2023).  

 

Various beliefs exist about the causes of 

malaria and the likelihood of contracting it, 

as influenced by factors such as activity 

levels, diet, and environmental conditions 

(Zerdo et al., 2020). Inadequate nutrition can 

weaken the immune system, raising the risk 

of infections and mortality, especially in 

children (Gebreegziabher et al., 2023). 

However, nutrition deals more with the 

quality of food taken, than quantity, and 

excessive intake of unhealthy foods can 

increase susceptibility to infection (Morales 

et al., 2024). Malnourished children are at 

higher risk of developing complications 

associated with malaria (Gebreegziabher et 

al., 2023). Adequate diet, especially one that 

is rich in vitamins and trace elements can 

increase the body's ability to fight off 

infections like malaria (Onukogu et al., 

2018). 

 

In sub-Saharan Africa, coconut and palm oils 

are widely consumed, though they are often 

considered unhealthy due to their high 

saturated fat content (Boateng et al., 2016). 

So, it is recommended that saturated fats be 

consumed in limited quantities (Sacks et al., 

2017). Groundnut (peanut) oil contains 

linoleic acid, whose antimalarial activity has 

been demonstrated in mice (Carballeira, 

2007; Melariri et al., 2012). 

 



Food oils and malaria severity      Nzekwe et al. 

JCBR Vol 4 Is 6 Nov-Dec 2024 
 

1871 1871 

Even though artemisinin-based combination 

therapies (ACTs) have shown a high level of 

effectiveness in treating malaria, therapeutic 

failures represent an ever-present concern. 

Therefore, a better understanding of the anti-

malarial activities of some oily foods can 

offer a dietary approach for combating the 

malaria burden, alongside the use of ACTs.  

 

This study aims to evaluate the potential 

effects of some commonly consumed food 

oils on parasitaemia, a common indicator of 

disease severity. It is hoped that dietary 

control approaches will become more 

popular as the roles of diet are better 

understood. 

 

Materials and methods 

Extraction of oils 

Fish oil, groundnut oil, and coconut oil were 

extracted using the cold maceration method. 

For coconut oil extraction, sun-dried coconut 

(700 g) was ground and mixed with 

petroleum ether in a stoppered container. 

This mixture was left at room temperature for 

three days, with regular shaking, until the 

soluble components dissolved. Afterward, 

the mixture was strained, the wet solid (marc) 

was pressed, and the liquid filtered and 

clarified. 

 

For fish oil, one kilogram of fresh Scumbia 

fish was dried in a hot air oven at 50 degrees 

Celsius for 48 hours. The dried fish was then 

placed in a stoppered container with 

petroleum ether and allowed to stand at room 

temperature for three days, with frequent 

agitation until the soluble matter dissolved. 

The mixture was strained, the damp solid 

(marc) pressed, and the combined liquids 

were filtered and clarified. 

 

In the extraction of groundnut oil, 750 grams 

of sun-dried groundnuts was blended into a 

powder. This powder was mixed with 

petroleum ether in a stoppered container and 

left at room temperature for three days, with 

regular shaking, until the soluble components 

dissolved. The mixture was then strained, the 

wet solid (marc) pressed, and the liquids 

were filtered and clarified. 

 

Determination of moisture content 

Moisture content was assessed as outlined by 

Obeagu et al. (2018) by drying the sample in 

an oven at 105℃. First, the weight of an 

aluminum dish was recorded, and the 

differences between the sample weights were 

noted. The dish containing the sample was 

placed in a controlled oven and dried at 

105℃ until it reached a constant weight. The 

moisture content was calculated using the 

following formula: 

𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 𝑐𝑜𝑛𝑡𝑒𝑛𝑡 (%)= 
(𝑊2−𝑊3)

(𝑊2−𝑊1)
x100 %    Eq.  1 

where W1 represents the initial weight of the 

empty crucible, W2 is the weight of the 
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crucible and sample before drying, and W3 is 

the final weight of the crucible and sample 

after drying. 

 

Determination of the specific gravity of the 

oils 

A 3ml aliquot of each oil was weighed and 

its density was calculated using the 

relationship: 

 

𝜌= 
𝑚𝑎𝑠𝑠 𝑜𝑓 𝑜𝑖𝑙 (𝑔)

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑜𝑖𝑙 (𝑚𝑙)
                                          Eq. 2 

The specific gravity (s.g) of the oil was 

calculated using the formula 

s.g = 
𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑜𝑖𝑙

𝑑𝑒𝑛𝑠𝑖𝑡𝑦 𝑜𝑓 𝑤𝑎𝑡𝑒𝑟
   Eq. 3 

 

Determination of percentage free fatty 

acid 

Each oil's free fatty acid percentage was 

measured using the method outlined by the 

Association of Official Agricultural 

Chemists (AOAC, 1998). Two grams of oil 

were placed in a conical flask, to which 10 ml 

of 95 % ethanol was added. The mixture was 

then titrated with 0.1 M sodium hydroxide, 

with phenolphthalein as the indicator. The 

flask was shaken continuously until a stable 

pink color appeared for 30 seconds. The 

percentage of free fatty acid was calculated 

using the formula: 

% free fatty acid = 
V × M × 2.82

𝑆𝑎𝑚𝑝𝑙𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 (𝑔)
        Eq. 

4 

where V is the volume of 0.1 M sodium 

hydroxide used in ml, and M is the molarity 

of sodium hydroxide. 

 

Determination of saponification value of 

the Oil 

The saponification value of the oil was 

measured following the AOAC (1998) 

method. A sample of oil (2.054 g) was 

combined with 25 ml of 0.5N ethanolic 

potassium hydroxide in a flask equipped with 

a reflux condenser. The mixture was heated 

until the ethanol began to boil, and the flask 

was occasionally shaken using a magnetic 

stirrer until the oil fully dissolved. The 

solution was then boiled for 30 minutes. 

After the oil was completely dissolved, five 

drops of phenolphthalein indicator were 

added, and the resulting hot soap solution 

was slowly titrated with 0.5N hydrochloric 

acid, recording the volume used. A blank 

titration was also performed with the same 

amount of potassium hydroxide solution 

under identical conditions, and that volume 

was also recorded. The final saponification 

value (s. v.) was calculated using the 

formula: 

 

s. v. =  
(S−B) ⋅N⋅56.1

𝑊
                     Eq. 5 

where W is the weight of the oil in grams, S 

is the sample titre volume in ml, B is the 
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blank titre volume in ml, and N is the 

normality of hydrochloric acid. 

Determination of peroxide value of the oils 

The peroxide value of each oil was assessed 

using the AOAC (1998) method. To measure 

the peroxide value, 2.16 g of oil was 

dissolved in 30 ml of a glacial acetic acid and 

chloroform mixture (3:2, v/v). Next, 0.5 ml 

of 20% potassium iodide was added, and the 

solution was swirled in the dark for one 

minute. Afterward, 75 ml of distilled water 

was introduced. The mixture was titrated 

with 0.1 M sodium thiosulfate while shaking 

vigorously until the yellow iodine color 

faded. Then, 0.5 ml of starch indicator was 

added to create a blue color, and titration 

continued until the blue color completely 

disappeared. 

 

The peroxide value was calculated using the 

formula: 

p.v. = 
(S − B) × M × 1000

𝑊
                 

Eq. 6 

where S is the sample titre volume in ml, B 

is the blank titre volume in ml, and M is the 

molarity of sodium thiosulfate. 

Experimental design for determining the 

animal equivalent dose 

To determine the human equivalent dose, a 

cross-sectional descriptive survey was 

conducted with adult participants from both 

urban and rural areas. The survey was carried 

out between February, 2022 and  April, 2022 

. The study instrument was distributed 

conveniently among 230 persons during Afor 

market days, in Agulu town of Anambra 

state,  being a time when a large number of 

persons come from neighbouring towns 

come to the Afor market to make sales. 

Agulu is a large town in Anaocha Local 

Government in the central senatorial district 

of Anambra State, Nigeria.  

 

A total of 230 questionnaires were 

distributed in the market day but only 195 

were correctly filled (30 were incorrectly 

filled with 5 missing). The questionnaires 

were distributed only to those who granted 

oral consent, and those who could not read 

were assisted by the research assistant until 

the projected number was reached and the 

rest were offered writing materials to ensure 

that the questionnaires were filled promptly. 

 

Research instrument and validation 

A 22-item self-administered questionnaire 

was developed, validated and used for the 

study. The questionnaire was developed by 

consulting a pharmacist in public health and 

a food nutritionist to derive a concept on how 

to extrapolate feeding frequency of a 

particular food (the number of times per day 
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a feed is provided) to obtain a human 

equivalent dose (human equivalent 

concentration, HEC) in an animal model, 

which is the quantity of a chemical that, when 

administered to humans, produces an effect 

equal to that produced in test animals by a 

smaller dose (Minnesota Department of 

Health, 2011).  

 

The instrument was structured into three 

different sections. The first section included 

socio- demographic characteristics. The 

second section consisted of 16 questions that 

assessed respondents' feeding frequencies of 

several oil-rich foods. Section three 

contained information used to evaluate the 

frequency of malaria attacks.  

 

The survey instrument was independently 

face validated by an expert in the Department 

of Clinical Pharmacy and Biopharmaceutics, 

Enugu State University of Science and 

Technology, a hospital pharmacist specially 

trained on nutrition and a food and nutrition 

scientist  (both of the University of Nigeria 

Teaching Hospital). The instrument was then 

pilot-tested to assess its feasibility in Agbani, 

Enugu state. Agbani is a semi-urban town 

located in Nkanu West Local Government 

area of Enugu State, Nigeria. The 

questionnaire was distributed to 20 persons 

in Agbani after getting each person's consent. 

Retrieved questionnaires were coded, and 

entered into SPSS 23, and the internal 

consistency of the questions was checked 

using Cronbach's alpha (CA) with an alpha 

value of ≥ 0.70 considered reliable. The 

corrected item-total correlation of each item 

was calculated and items with a corrected 

item-total correlation value of ≥ 0.3 were 

retained.  

 

Retrieved copies of the questionnaire were 

collected and classified into sections and 

each section was coded and entered into 

Microsoft Excel  and analyzed using SPSS 

version 23. Descriptive statistics was 

conducted for the demographics and 

percentage mean scores for each domain 

were computed and a correlation of the 

dependent variable against the independent 

variable was carried out.  

 

The second section consisted of 16 questions 

which are items in which feeding frequencies 

were captured as  ‘always’ ‘often’ 

sometimes’ ‘rarely’ ‘never’  or ‘no’ 

responses, were scored ‘5’, ‘4’ ‘3’ ‘2’ ‘1 and 

‘0’ respectively. In some items, feeding 

frequency was denoted as ‘0’, ‘1-2’, ‘3-4’ 

,‘5-6’ or more than ‘7’. These frequencies 

were transferred to a spreadsheet and the 

human equivalent dose (HED) was 

calculated in each case (as seen in the 

formula below):   

HED (mg/kg) = Animal dose (mg/kg).
𝐴𝑛𝑖𝑚𝑎𝑙 𝐾𝑚

𝐻𝑢𝑚𝑎𝑛 𝐾𝑚
 

                  Eq. 7 
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In this formula, HED represents the human 

equivalent dose, and the Km factor for each 

species is constant, which simplifies the 

calculations to: 

 

HED (mg / kg) = Animal dose (mg/kg).𝐾𝑚 ratio 

               Eq. 8 

 

The Km ratio is derived from a human 

equivalent dose calculation table published 

by the US FDA (2005). The above enabled 

the determination of the appropriate doses for 

the test animals.  

 

Infection of animals 

A total of 40 Swiss albino mice (weighing 

15–25 g) were sourced from the Animal 

House of the Department of Pharmacology of 

the Faculty of Pharmaceutical Science, 

Enugu State University of Science and 

Technology, Enugu State, Nigeria. All 

animal experiments were conducted 

following the National Institutes of Health 

(NIH) Guide for the Care and Use of 

Laboratory Animals (Pub. No. 85-23 

Revised 1985), and approval was obtained 

from the University's institutional animal 

care and use committee (Approval No: 

ESUT/AEC/0371/AP294 of September 2, 

2022). Chloroquine-sensitive strains of P. 

berghei (strain ANKA) were acquired from 

the Nigeria Institute of Medical Research 

(NIMR) in Yaba, Lagos, Nigeria, in the form 

of cryo-frozen stocks of parasitized red blood 

cells (PRBCs). The parasites were 

propagated through two cycles of passage in 

mice. Donors with a parasitaemia level of 40-

50% were sacrificed, and blood was collected 

via cardiac puncture into heparinized tubes. 

The blood was then diluted with phosphate-

buffered saline (PBS) to achieve a 

concentration of 5 × 10⁷ parasites per 1 mL 

of blood, according to the parasitaemia level 

of each donor (Basir et al., 2012). 

 

 

Testing of the effects of the oils 

Forty albino mice were randomly assigned to 

eight groups, each containing five mice 

(groups 1 to 8). Groups 1, 3 and 5 received 

the HEDs of coconut oil, fish oil and 

groundnut oil while groups 2, 4 and 6 

received DHEDs of the respective oils. 

Groups 7 and 8 served as control groups and 

both received water, with Group 8 receiving 

twice the dose offered to group 7. All 

treatments were administered orally for two 

weeks before infection. The mice were then 

infected with 1 × 10^7 chloroquine-sensitive 

PRBCs via intraperitoneal injection, and the 

oil treatments continued for another week. To 

monitor the level of parasitemia, Giemsa-

stained thin smears were prepared from tail 

blood samples on the fourth-day post-

inoculation, following WHO (2016) 
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methods. Each slide was examined 

microscopically at 100× magnification to 

determine the mean percentage of 

parasitemia, calculated using the formula: % 

Parasitaemia = (Total number of parasitized 

red blood cells) × 100 (WHO, 2016). Data 

were analyzed using descriptive and 

inferential statistics.  

Data analysis 

Microsoft Excel and Statistical Package for 

Social Sciences version 23 were used in the 

analysis. Where necessary, data in tables are 

presented as mean ± standard deviation. P 

values of less than 0.5 were considered as 

significant. 

Results 

Table 1 shows the results from selected 

physicochemical parameters which include 

free fatty acid (acid value), peroxide value, 

saponification value, refractive index, 

density, and moisture content. The tests were 

done in triplicate and the values are presented 

as mean ± standard deviation. Unfortunately, 

the yields from the extraction process are not 

available. Table 2 shows the frequency of 

consumption of the tested oils. From the 

responses, groundnut is the most frequently 

consumed food oil.

 

          Table 1: Physicochemical analysis of extracted oil samples  

 
S/N  Source of oil  

 

  Coconut  
 

  Fish  
 

  Groundnut  
 

% Free fatty acid  
 

5.58 ± 1.03  2.35 ± 0.68  2.83 ± 0.50 

Peroxide value (mil/eq.)  3.27 ± 0.13  2.58 ± 0.07 0.79 ± 0.00  

Saponification  

value (mgKOH/g)  

260.44 ± 44.23  96.38± 34.56  145.31 ± 09  

Refractive index (at 

25oC) 

1.45 ± 0.06 1.47 ± 0.03 1.47 ± 0.01 

Density (g/mL) 1.14 ± 1.44 0.81 ± 1.38 0.81 ± 0.08 

Moisture content (%) 37.00 ± 1.53 44.60 ± 2.52 5.60 ± 0.51 

                  Values are means ± SD of triplicate determinations, n = 3 
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  Table 2: Frequency of consumption of oil foods/malarial attacks reported by respondents 

Frequency of 

 consumption 

Scumbia fish Groundnut  Coconut Frequency of 

malaria 

Valid 195 195 195 195 

Missing 5 5 5 5 

Mean 2.99 3.66 3.02 .96 

Median 3.00 4.00 3.00 1.00 

Mode 3 4 3 1 

Std. Deviation 1.208 1.030 .974 .846 

Skewness -.274 -.513 .128 .998 

Std. Error of Skewness .174 .174 .174 .174 

                     Key: frequency of consumption: 1 - Never; 2 - Rarely; 3 - Sometimes; 4 - Often; 5 - Always 

 

 

Figure 1 shows the frequency of malaria attacks reported by respondents per three (3) month 

period. Most respondents reported experiencing only one malaria attack in three months, as 

depicted.  Table 3 shows parasitaemia levels on the fourth-day post-inoculation. The values 

represent the mean of five replicates (± standard deviation).  

 

          
 

Figure 1: Frequency of malarial attacks in respondents in the space of three months 
Key: 0 - Not sure; 1 - Once; 2 - Two times; 3 - Three times; 4 - Five times 

 

 

Table 3: Influence of different oils on percentage parasitaemia four days after inoculation of 

mice with P. berghei  
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Treatment % parasitaemia 

 

HED (Human equivalent dose)     DHED (Double HED) 

 

Groundnut oil 5.32±0.54* 6.4±2.77 

Coconut oil 5.36±1.28* 5.24±2.42* 

Scumbia fish oil 7.4±5.32 5.12±0.901* 

Control 6.94±6.77 - 

           * parasitaemia significantly lower than the control. The oils were administered for two weeks 

                    prior to infection and continued for a week after. 

 

Discussion 

The physicochemical analysis of the oil 

showed that coconut oil had higher peroxide 

value compared to the fish oils. This is not 

supposed to be so because the peroxide value 

of an oil is linked to its content of 

polyunsaturated fatty acids, or its degree of 

unsaturation.  Oils such as coconut which are 

made up of mainly saturated fats (90%) 

(Boateng et al., 2016) are expected to have a 

lower peroxide value than unsaturated oils 

such as fish and groundnut oils since the 

latter have oxidizable double bonds. The 

deviation in the peroxide values recorded 

with coconut oil in this case may represent 

the effect of storage on the 10% unsaturated 

fat component. Dietary lipids may affect 

parasite metabolism in different ways, 

especially in the case of parasites lacking the 

ability to synthesize their fatty acids, which 

then depend on lipids scavenged from host 

sources. Accumulation of lipids from the 

surroundings in this manner may expose 

them to lipotoxicity, especially in the case of 

the monounsaturated fatty acid - oleic acid 

and Apicomplexa parasites (Shunmugam et 

al., 2022).  

 

From the survey responses, groundnut oil is 

the most frequently consumed. The feeding 

frequency refers to the number of times per 

day a feed is provided while the human 

equivalent dose (HED) or human equivalent 

concentration (HEC) refers to the dose of a 

chemical that produces the same magnitude 

of toxic effect in humans as the experimental 

animal species if the toxic responses elicited 

in targeted tissues are similar (Minnesota 

Department of Health, 2011). This 

determination is an important step in the 

clinical testing of drugs, where animal 

models are frequently used in predicting 

human toxicity. 

 

In this study, only coconut oil elicited a 

reduction in parasitaemia at all the doses used 

for the study. The level of parasitaemia is an 

important indicator of the severity of malaria 

disease, and hyper parasitaemia has been 

recognized by the World Health 
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Organization (WHO) as a criterion for severe 

falciparum malaria for more than two 

decades (Kotepui et al., 2015).  The 

antiparasitic activity of an oil is influenced by 

its phytochemical composition (dos Santos 

Sales et al., 2018). Some oils  contain 

compounds that fight parasitic infections, 

and oils with strong anti-parasitic properties 

like coconut oil likely contain high 

concentrations of such components (El 

Naggar et al., 2023).  The rise of drug-

resistant parasites makes it necessary to 

recognize the potential anti-parasitic 

activities of some plant essential oils, such as 

coconut oil (Anthony et al., 2005). Coconut 

oil is also believed to help prevent various 

chronic health conditions, including heart 

disease, diabetes, cancer, and infections 

(Boateng et al., 2016). However, the 

composition of medicinal oils of this nature 

may be influenced by various factors, such as 

growth conditions, climate, development 

stage and agricultural practices, processing 

method, time of harvest and storage 

conditions (Moghaddam et al., 2017).  

 

In the study, DHED of fish oil led to lower 

parasitaemia levels relative to the control. 

This supports previous reports on the anti-

plasmodial activities of oils rich in 

unsaturated fatty acids, such as fish oil 

(Godfrey, 1957; MalariaWorld 2015). Fish 

oil and oils from other marine foods contain 

essential unsaturated fatty acids like 

eicosapentaenoic acid (EPA) and 

docosahexaenoic acid (DHA) (Grønn et al., 

1992). Both omega-3 and omega-6 fatty 

acids can limit parasite growth and survival 

due to their anti-inflammatory properties, 

thereby conferring protection against 

protozoal diseases like malaria. Omega-3 

polyunsaturated fatty acids (ω-PUFAs) can 

modulate immune response to infection by 

inhibiting arachidonic acid metabolism and 

producing anti-inflammatory mediators 

(Calder, 2017; Rahman et al., 2024). 

Polyunsaturated fish oils have been 

demonstrated to cause vitamin E deficiency 

in mice and suppress parasite growth. 

Vitamin E, being an antioxidant, reduces 

oxidative stress in the parasites if present, 

and can result in increased parasitaemia 

(Levander et al., 1993; Taylor et al., 1997).  

In other reports, mice fed a diet containing 

20% menhaden fish oil for four weeks 

showed partial protection against the central 

nervous system complications caused by 

Plasmodium berghei infection (Levander et 

al., 1995). Blok et al. (1992) observed that 

fish oil supplementation influenced 

eicosanoid production, reducing interleukin-

1 (IL-1) and tumor necrosis factor (TNF) 

levels, with cerebral malaria developing in 

only 23% of fish-oil-fed mice compared to 

75% in the control group. The same 

influences may explain the level of reduction 

in parasitaemia seen with DHED of Scumbia 

fish oil.  
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Conclusion 

Both Scumbia fish oil and coconut oil may 

possess significant anti-plasmodial activity, 

depending on the dose. Coconut oil resulted 

in a statistically significant reduction in 

parasitaemia at both the HED and DHED. 

Contrary to some of the cultural beliefs 

referred to, the results indicate that ingestion 

of some dietary oils may reduce the severity 

of malaria infection (as measured by 

parasitaemia). More studies are 

recommended to unravel the molecular basis 

for this influence.  

 

Conflicts of Interest 

The authors report no conflicts of interest 

 

References 

Anthony J, Fyfe L, Smith H (2005): Plant 

active components – a resource for 

antiparasitic agents? Trends in Parasitolo. 

21(10), 462-468.  

 

Association of Official Analytical Chemists 

(1998): Official methods of analysis of the 

Association of Official Analytic Chemists 

(AOAC). 16th Edn, Gaithersburg, MD. 

 

Basir R, Rahiman SF, Hasballah K, Chong 

W, Talib H, Yam M, Jabbarzare M, Tie T, 

Othman F, Moklas M, Abdullah W, Ahmad 

Z (2012): Plasmodium berghei ANKA 

Infection in ICR Mice as a Model of Cerebral 

Malaria. Iran J Parasitol. 7(4), 62-74. 

 

Blok W, Vogels M, Curfs J, Eling W, 

Buurman W, Meer J (1992): Dietary Fish-Oil 

Supplementation in Experimental Gram-

Negative Infection and in Cerebral Malaria in 

Mice.  J. Infect. Dis. 165, 898-903.  

 

Boateng L, Ansong R, Owusu WB & Steiner-

Asiedu M (2016): Coconut oil and palm oil's 

role in nutrition, health and national 

development: A review. Ghana Med. J. 

50(3),189-196.  

 

Buck E, Finnigan NA (2023): Malaria. 

https://www.ncbi.nlm.nih.gov/books/NBK5

51711/. Accessed 11 October 2024. 

 

Calder PC (2017): Omega-3 fatty acids and 

inflammatory processes: from molecules to 

man. Biochem Soc Trans. 45(5),1105-1115. 

doi: 10.1042/BST20160474 

 

Carballeira NM (2007): New Advances in 

Fatty Acids as Antimalarial, 

Antimycobacterial and Antifungal Agents. 

Prog. Lipid Res. 47(1), 50. 

https://doi.org/10.1016/j.plipres.2007.10.00

2 

 

Dos Santos Sales V, Monteiro ÁB, 

Delmondes GA, do Nascimento EP, Sobreira 

Dantas Nóbrega de Figuêiredo FR, de Souza 

Rodrigues CK, Evangelista de Lacerda JF, 

Fernandes CN, Barbosa MO, Brasil AX, 

Tintino SR, Vega Gomez MC, Coronel C, 

Melo Coutinho HD, Martins da Costa JG, 

Bezerra Felipe CF, Alencar de Menezes IR, 

Kerntopf MR (2018):  Antiparasitic Activity 

and Essential Oil Chemical Analysis of 

the Piper Tuberculatum Jacq Fruit. Iran J 

Pharm Res. 17, 268-275. 

 

El Naggar HM, Mohammed BO, 

Aboushousha T, Abdelmaksoud HF (2023): 

Study on the Therapeutic Effect of Coconut 

Oil Extracts as an Alternative Medicinal 

Plant in Cryptosporidium Infected Mice. 

Turkiye Parazitol. Derg. 47(3), 136-143.  

 

Gebreegziabher E, Dah C, Coulibaly B, Sie 

A, Bountogo M, Ouattara M, Compaoré A, 

Nikiema M, Tiansi J, Dembélé N, Lebas  E, 

Roh M, Glidden DV, Arnold BF, Lietman 

TM, Oldenburg CE (2023): The Association 

between Malnutrition and Malaria Infection 

in Children under 5 Years in Burkina Faso:A 

https://www.ncbi.nlm.nih.gov/books/NBK551711/
https://www.ncbi.nlm.nih.gov/books/NBK551711/
https://doi.org/10.1016/j.plipres.2007.10.002
https://doi.org/10.1016/j.plipres.2007.10.002


Food oils and malaria severity      Nzekwe et al. 

JCBR Vol 4 Is 6 Nov-Dec 2024 
 

1881 1881 

Longitudinal Study. The American J. Trop. 

Med. Hyg. 108(3),561-568. 

 

Godfrey DG (1957): Antiparasitic action of 

dietary cod liver oil upon Plasmodium 

berghei and its reversal by vitamin E. Exp. 

Parasitol.6,555-565 

 

Grønn M, Christensen E, Hagve TA, 

Christophersen BO (1992): Effects of dietary 

purified eicosapentaenoic acid (20:5 (n-3)) 

and docosahexaenoic acid (22:6(n-3)) on 

fatty acid desaturation and oxidation in 

isolated rat liver cells. Biochim Biophys 

Acta. 1125(1),35-43. Doi: 10.1016/0005-

2760(92)90152-l. 

 

Kotepui M, Piwkham D, PhunPhuech B, 

Phiwklam N, Chupeerach C & Duangmano S 

(2015): Effects of Malaria Parasite Density 

on Blood Cell Parameters. Plos One 10(3). 

https://doi.org/10.1371/journal.pone.012105

7. 

 

Levander OA, Ager AL (1993): Malarial 

parasites and antioxidant nutrients. 

Parasitology 107(S1), S95-S106.  

 

Levander OA, Fontela R, Morris VC, Ager 

AL Jr. (1995): Protection against murine 

cerebral malaria by dietary-induced 

oxidative stress. J Parasitol. 81,99-103. 

 

Malariaworld (2015): The Cod liver oil, a 

stronger prophylactic against malaria than 

vaccines  

https://www.malariaworld.org/blogs/cod-

liver-oil-stronger-prophylactic-against-

malaria-vaccines. Accessed 11 October 

2024. 

 

Melariri P, Campbell W, Etusim P & Smith 

P (2012): In Vitro and in Vivo Antimalarial 

Activity of Linolenic and Linoleic Acids and 

their Methyl Esters. Adv. Stud. Biol. 4(7), 

333-349. 

 

Minnesota Department of Health (2011): 

MDH Health Risk Assessment Methods: 

Incorporation of human equivalent dose 

calculations into derivation of oral reference 

doses. Available at: 

https://www.health.state.mn.us/communities

/environment/risk/docs/guidance/hedrefguid

e.pdf. Accessed 22 October 2024. 

 

Moghaddam M, Mehdizadeh L (2017): 

Chapter 13—Chemistry of Essential Oils and 

Factors Influencing Their Constituents. In 

Soft Chemistry and Food Fermentation; 

Grumezescu, A.M., Holban, A.M., Eds.; 

Handbook of Food Bioengineering; 

Academic Press: Cambridge, MA, USA. pp. 

379–419.https://doi.org/10.1016/B978-0-12-

811412-4.00013-8 

 

Morales F, Montserrat-de la Paz S, Leon MJ, 

Rivero-Pino F (2023): Effects of 

Malnutrition on the Immune System and 

Infection and the Role of Nutritional 

Strategies Regarding Improvements in 

Children's Health Status: A Literature 

Review. Nutrients16(1):1. Doi: 

10.3390/nu16010001. 

 

Nabatanzi M, Ntono V, Kamulegeya J, 

Kwesiga B, 

Bulage L, Lubwama B, Ario AR, Harris J 

(2022): Malaria outbreak facilitated by 

increased mosquito breeding sites near 

houses and cessation of indoor residual 

spraying, Kole district, Uganda, January-

June 2019. BMC Public Health 22, 1898. 

https://doi.org/10.1186/s12889-022-14245-

y. 

 

Obeagu IE, Nchuma CN (2018): Proximate 

and physicochemical analysis of oil obtained 

from two fish species (fresh and frozen). Int. 

J. Adv. Res. Bio. Sci. 5(4), 167-177. 

http://dx.doi.org/10.22192/ijarbs.2018.05.04

.017. 

 

Onukogu S, Ibrahim J, Ogwuche RA, 

Jaiyeola T, Adiaha M (2018): Role of 

nutrition in the management and control of 

malaria infection: a review. World Scientific 

News107, 58-71. 

 

https://doi.org/10.1371/journal.pone.0121057
https://doi.org/10.1371/journal.pone.0121057
https://www.malariaworld.org/blogs/cod-liver-oil-stronger-prophylactic-against-malaria-vaccines.
https://www.malariaworld.org/blogs/cod-liver-oil-stronger-prophylactic-against-malaria-vaccines.
https://www.malariaworld.org/blogs/cod-liver-oil-stronger-prophylactic-against-malaria-vaccines.
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/hedrefguide.pdf.
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/hedrefguide.pdf.
https://www.health.state.mn.us/communities/environment/risk/docs/guidance/hedrefguide.pdf.
https://doi.org/10.1016/B978-0-12-811412-4.00013-8
https://doi.org/10.1016/B978-0-12-811412-4.00013-8
https://pubmed.ncbi.nlm.nih.gov/?term=Kwesiga+B&cauthor_id=36224655
https://pubmed.ncbi.nlm.nih.gov/?term=Bulage+L&cauthor_id=36224655
https://pubmed.ncbi.nlm.nih.gov/?term=Lubwama+B&cauthor_id=36224655
https://pubmed.ncbi.nlm.nih.gov/?term=Ario+AR&cauthor_id=36224655
https://pubmed.ncbi.nlm.nih.gov/?term=Harris+J&cauthor_id=36224655
http://dx.doi.org/10.22192/ijarbs.2018.05.04.017
http://dx.doi.org/10.22192/ijarbs.2018.05.04.017


Food oils and malaria severity      Nzekwe et al. 

JCBR Vol 4 Is 6 Nov-Dec 2024 
 

1882 1882 

Rahman SU, Weng TN, Qadeer A, Nawaz S, 

Ullah H, Chen CC (2024): Omega-3 and 

omega-6 polyunsaturated fatty acids and 

their potential therapeutic role in protozoan 

infections. Front Immunol. 15,1339470. doi: 

10.3389/fimmu.2024.1339470. 

 

Sacks FM, Lichtenstein AH, Wu JHY, Appel 

LJ, Creager MA, Kris-Etherton PM,Miller, 

M, Rimm EB, Rudel LL, Robinson JG et al. 

(2017): Dietary fats and cardiovascular 

disease: A presidential advisory from the 

American heart association. Circulation 16, 

e1-e23. 

 

Shunmugam S, Arnold S, Dass S, Katris NJ, 

Botté CY (2022): The flexibility of 

Apicomplexa parasites in lipid metabolism. 

PLoS Path. 18(3).  

 

Taylor DW, Levander OA, Krishna VR, 

Evans CB, Morris VC, Barta JR (1997): 

Vitamin E-deficient diets enriched with fish 

oil suppress lethal Plasmodium yoelii 

infections in athymic and scid/bg mice. Infect 

Immun. 65(1), 197-202.  

 

USFDA (2005): Guidance for Industry: 

Estimating the Maximum Safe Starting Dose 

in Adult Healthy Volunteer. Rockville, MD: 

US Food and Drug Administration. 

 

WHO (2023): World Malaria Report 2023. 

https://www.who.int/teams/global-malaria-

programme/reports/world-malaria-report-

2023. Accessed 11 October 2024. 

 

WHO (2016): Malaria Microscopy Quality 

Assurance Manual Version - 2.  World 

Health Organization, 20 Avenue Appia, 1211 

Geneva 27, Switzerland. 

 

Zerdo Z, Geertruyden PV, Massebo F, 

Biresaw G, Shewangizawu M, Tunje A, 

Chisha Y, Yohanes T, Bastiaens H, & 

Anthierens S (2020): Parents’ perception on 

the cause of malaria and their malaria 

prevention experience among school-aged 

children in Kutcha district, Southern 

Ethiopia; qualitative study. PLoS ONE 

15(10).  

 

 

 

  

https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023.
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023.
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2023.

