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ABSTRACT 

The recent advance in molecular biology has opened a vista for 

scientific community to harness understanding of merozoite surface 

proteins (MSPs) and their epidemiological significance for efficient 

research and healthcare practice regarding diagnosis and control of 

malaria; which still constitutes a huge health and economic challenge 

in developing countries. The present research focused on investigating 

the allelic variant – K of MSP1 within a cross section of 1 to 5 years 

children population of twenty-five wherein by random selection, 52% 

were male and 48% female. Following standard procedure, blood 

samples collection, determining of malaria parasites and genetic 

protocol for MSPs confirmation were carried out in a reputable 

laboratory. 36% of study subjects had MSP1 –K, among whom 44% 

was female and 56% male. In the same vein, 36 % of the children were 

positive for both MSP1-K and G6PD; with 56% male and 44% female. Whether this trend is 

mere coincidence when subjected to statistical test suggests that further research may buttress 

how allelic variant MSP1 –K is present in malaria-infected blood sample (that is also positive 

for G6PD) among the children population investigated.  
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INTRODUCTION 

The Merozoite surface protein 1 (MSP1) variant - K is a specific allele of the MSP1 gene 

carried by a Plasmodium parasite, which causes an acute febrile illness (malaria) that are 

spread to people through the bites of infected female Anopheles mosquitoes. Malaria is a life-

threatening disease primarily found in tropical countries. It is preventable and curable, 

(Bennink et al, 2016; Pughikumo et al., 2024).  

 

Although it is also known that, late or non detection and proper treatment could make non 

lethal malaria progress to severe stage, and fatality. Malaria is not contagious and cannot 

spread from one person to another (Bennink et al, 2016). Five species of parasites may potent 

malaria in humans and 2 of them Plasmodium falciparum and Plasmodium vivax – are of the 

greatest threat. There are over 400 different species of Anopheles mosquitoes and around 40, 

known as vector species, can transmit the disease, (Picot et al, 2020; Pughikumo et al., 2024).  

 

Naturally malaria origin is rooted in female Anopheles mosquitoes and cyclical infection of 

humans. The parasites commence growth and multiplication from liver cells and in red cells 

of the blood; where successively they grow inside the red cells which they ultimately destroy. 

Daughter parasites (“merozoites”) are released and the cycle goes on through invasion of 

other red cells, causing the malaria symptoms. The MSP1 and the variants are relevant to 

understand various aspects of this disease transmission because of potential impact on public 

health. The aim of the investigation is to assess distribution of MSP-1 variant-k and G6PD 

among children of one to five years, in contributing towards understanding dynamics of 

malaria transmission and enhance strategies for malaria control and drug interventions. 

 

METHOD 

In this study, 25 samples of 1 to 5 years children in a cross section were selected using 

random sampling technique. At the standard laboratory of Tobi’s clinic in Yenagoa, Bayelsa 

state, blood samples collected were analyzed following recognized protocols (Pughikumo et 

al., 2024).   

 

A drop of blood was placed on one end of a clean glass slide, using another slide to spread 

the blood into a thin film, and allowed to air dry to prepare thin blood smear. Methanol 

emersion was then applied for fixation; preserving cell morphology. Field staining solution 

was prepared by diluting Field stain in buffered water /methanol.  
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Slide with fixated blood smear was put in a staining dish, covered with the prepared field 

staining solution and incubated for about 15 minutes; after which excess stain was removed 

by careful rinsing under tap water and allowed complete air drying before examination by 

microscope; using oil immersion at high magnification (100 x), and enumerating malaria 

parasites (as purple-stained structures) within the red blood cells.   

 

Standard procedure in malaria Rapid Diagnostic Test (RDT) was done using the test kit. 

 

Preparation, patient preparation, blood collection, application of collected blood onto the 

designated area of the test cassette /strip was carried out in line with specific instructions 

provided in the RDT kit for the correct application technique (Pughikumo et al., 2024). 

 

All results were read and interpreted in accordance with RDT Kit manufacturer's instructions 

and recorded in the patient's medical records, including the date, time, and interpretation of 

the test. 

 

Polymerase chain reaction was done in line with established guidelines. 

 

RESULTS  

RDT by age and sex  

Age 

Total no. 

of male 

infected 

Total no. of 

male 

examined 

Total no. 

of female 

infected 

Total no. of 

female 

examined 

Total no. 

Infected 

Total no. 

Examined 

1 1 2 2 3 3 5 

2 2 4 1 3 3 7 

3 1 1 2 2 3 3 

4 1 3 1 2 2 5 

5 1 3 0 2 1 5 

TOTAL 6 13 6 12 12 25 

 

MSP1-K by age and sex 

Age 

Total no. 

of Male 

Infected 

Total no. of 

Male 

Examined 

Total no. 

of Female 

Infected 

Total No. of 

Female 

Examined 

Total No. 

Infected 

Total no. 

Examined 

1 0 2 1 3 1 5 

2 3 4 0 2 3 6 

3 1 1 2 2 3 3 

4 1 3 1 2 2 5 

5 0 2 0 3 0 5 

TOTAL 5 12 4 12 9 24 
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MSP1- K and G6PD by age & sex 

S/N Sex Age in years 
MSP1 

K 
G6PD 

1 F 4 + + 

2 M 5  + 

3 M 5  + 

4 M 2 + + 

5 F 4  + 

6 M 1  + 

7 F 2  + 

8 M 3 + + 

9 M 4 + + 

10 F 2  + 

11 F 5  + 

12 F 1 + + 

13 M 4  + 

14 M 4  + 

15 M 2 + + 

16 F 5  + 

17 M 2 + + 

18 F 1  + 

19 F 2  + 

20 M 2  + 

21 F 1  + 

22 M 1  + 

23 M 5  + 

24 F 3 + + 

25 F 3 + + 

 

MSP1-K and G6PG by age and sex 

AGE 

MALE 

with 

MSP1-K + 

G6PD 

FEMALE 

with 

MSP1-K + 

G6PD 

1 0 1 

2 3 0 

3 1 2 

4 1 1 

5 0 0 

TOTAL   

 

DISCUSSION 

The burden of malaria quantified health-wise and in economic impact is huge, in developing 

nations, particularly in sub Saharan African countries. Determinative control measures, 

precise treatment regimens and more frontally – research drive for potential vaccines is 

apparent. And understanding of the MSPs and allelic variants in developing effective 
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vaccines for malaria control is a glaring awareness.  

 

In lieu of these, this research, in a cross section randomly investigated twenty-five subjects 

aged between 1 and 5 years. Amongst these, 52% were male while female made up 48%. 

Adhering to established protocols in blood sample collections, evaluation of malaria parasites 

and molecular procedure in confirming MSPs from standard laboratory; 36% of study 

subjects had MSP1 –K, among whom 44% was female and 56% male. In the same vein, 36 % 

of the children were positive for both MSP1-K and G6PD; with 56% male and 44% female.  

 

It might be a conceivable concern if this trend is actually not a mere coincidence. When the 

observed data was subjected to statistical test, the result is suggestive that further research 

may buttress how allelic variant MSP1 –K is present in malaria-infected blood samples (that 

are also positive for G6PD) among the children population investigated. 

 

It is however a contributory information to the search for malaria control that allelic variant 

MSP1 –K and G6PD are both simultaneously present in malaria-infected blood sample of 

children population investigated, in a ratio appearing equal across sex divide; and as 

continuous progress is being achieved to understand malaria parasite, merozoites surface 

proteins and allelic variants, this may contribute to overall quest for vaccines and control of 

malaria. 

 

REFERENCES 

1. Beeson J.G., Drew D.R., Boyle M.J., Feng G., Fowkes F.J., Richards J.S., "Merozoite 

surface proteins in red blood cell invasion, immunity and vaccines against malaria" 

FEMS Microbiology Reviews, 2016; 40(3): 343–72. 

2. Bennink S., Kiesow MJ., & Pradel G., The development of malaria parasites in the 

mosquitomidgut. Cell Microbiol, 2016; 18: 905–18. 

3. Boyle M.J., Wilson D.W., Richards J.S., Isolation of viable Plasmodium falciparum 

merozoites to define erythrocyte invasion events and advance vaccine and drug 

development, P NatlAcadSci USA, 2010; 83-107. 

4. Boyle M.J., Wilson D.W., Beeson J.G., New approaches to studying Plasmodium 

falciparummerozoite invasion and insights into invasion biology; Int J Parasitol, 2013; 

10-43. 

5. Health Protection Agency (2005). Foreign travel-associated illness. England, Wales and 

Northern Ireland –Annual Repot 2005. London: Health Protection Agency Centre for 



www.wjpr.net      │     Vol 13, Issue 23, 2024.      │     ISO 9001:2015 Certified Journal      │ 

Pughikumo et al.                                                                World Journal of Pharmaceutical Research 

59 

Infections, 2005. 

6. Hedrick P.W., Population genetics of malaria resistance in humans. Heredity, 2011; 107: 

283–304. 

7. Heymann D. L., Control of Communicable Disease Manual. 18
th

 ed. American Public 

Health Association, 2004. 

8. Kadekoppala M., Holder A.A., "Merozoite surface proteins of the malaria parasite: the 

MSP1 complex and the MSP7 family". International Journal for Parasitology, 2010; 

40(10). 

9. Korenromp E, Miller J, Nahlen B, Wardlaw T, Young M, World Health Organization 

(WHO) (2005). Roll Back Malaria (RBM) Department and the United Nations Children's 

Fund (UNICEF), World Malaria Report, Geneva, World Health Organization. Available 

online at; http://www.rbm.who.int/wmr2005/html/toc.htm 

10. Markus M.B., Do hypnozoites cause relapse in malaria? Trends Parasitol. Elsevier Ltd., 

2015; 31: 239–45. 

11. Picot S., Cucherat M., Bienvenu A-L., Systematic review and meta-analysis of diagnostic 

accuracy of loop-mediated isothermal amplification (LAMP) methods compared with 

microscopy, polymerase chain reaction and rapid diagnostic tests for malaria diagnosis. 

Int J Infect Dis., 2020; 98: 408–19. 

12. Price R.N., Tjitra E., Guerra C.A., Vivax malaria, neglected and not benign Am J. Trop 

Med Hyg, 2007; 77-87. 

13. Richards J.S., Beeson J.G., The future for blood-stage vaccines against malaria, Immunol 

Cell Biol., 2009; 87-90. 

14. RTSS, Clinical Trials Partnership Efficacy and safety of RTS,S/AS01 malaria vaccine 

with or without a booster dose in infants and children in Africa: final results of a phase 3, 

individually randomised, controlled trial, Lancet, 2015; 386: 31-45. 

15. Singh B., Daneshvar C., Human infections and detection of Plasmodium knowlesi, 

ClinMicrobiol Rev., 2013; 26-84. 

16. Singh S., Chitnis C.E., "Molecular Signaling Involved in Entry and Exit of Malaria 

Parasites from Host Erythrocytes". Cold Spring Harbor Perspectives in Medicine, 2017; 

7(10). 

17. Sutherland C.J., Tanomsing N., Nolder D., Two non-recombining sympatric forms of the 

human malaria parasite Plasmodium ovale occur globally, J Infect Dis., 2010; 201-1544-

50. 

18. Versiani F.G., Almeida M.E., Mariuba L.A., Orlandi P.P., Nogueira P.A. "N-terminal 

http://www.rbm.who.int/wmr2005/html/toc.htm
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3804292


www.wjpr.net      │     Vol 13, Issue 23, 2024.      │     ISO 9001:2015 Certified Journal      │ 

Pughikumo et al.                                                                World Journal of Pharmaceutical Research 

60 

Plasmodium  vivax merozoite surface protein-1, a potential subunit for malaria vivax 

vaccine". Clinical &Developmental Immunology, 2013.  

19. Wilson D.W., Goodman C.D., Sleebs B.E., Weiss G.E., de Jong N.W., Angrisano F., 

Langer C., Baum J., Crabb B.S., Gilson P.R., McFadden G.I., Beeson J.G. "Macrolides 

rapidly inhibit red blood cell invasion by the human malaria parasite, Plasmodium 

falciparum". BMC Biology, 2015; 13: 52. 

20. World Health Organization, Malaria in Pregnancy, Fact Sheet (2003). Available online 

at; http://www.who.int/features/2003/04b/en/ 

World Health Organization World Malaria Report Geneva World Health Organization, 

(2014).  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3804292
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3804292
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4506589
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4506589
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4506589
http://www.who.int/features/2003/04b/en/

