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Abstract

Original Research Article |

Malaria is a parasite disease transmitted through the bite of the female Anopheles mosquito, which is active between
dusk and sunrise. Severe malaria during pregnancy can cause fetal loss and a high maternal mortality rate due to
hypoglycemia and acute respiratory distress syndrome. Uric acid is the byproduct of purine metabolism, and an
excessive quantity causes endothelial dysfunction, which can lead to hypertension and vascular disease. The purpose of
this study was to determine blood uric acid levels in pregnant women infected with the malaria parasite. A cross-
sectional, observational study design was used, and the research was carried out at Niger Delta University Teaching
Hospital in Okolobiri, Bayelsa State, Nigeria. A total of 30 participants participated in this study; 15 pregnant women
with and without malaria parasites in their blood specimens were obtained from both groups, and thick blood films were
created with it and left to dry overnight then treated with Giemsa stain, which was allowed to air-dry. The sample
findings were evaluated using Microsoft Excel's student t-test. The study found that pregnant women with the malaria
parasite (5.16+2.26) had a statistical p-value of 0.111, while pregnant women without the parasite (5.26+1.86) had a p-
value of 0.11. As a result, the presence of uric acid in the serum of pregnant women infected with the malaria parasite
appears not to affect predisposing symptoms or treatment outcomes.
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INTRODUCTION

Malaria during pregnancy is a severe public
health problem in endemic tropic and subtropical
regions, causing significant fetal and mother morbidity
and mortality. It is well understood that blood uric acid
levels fluctuate in normal pregnancy (Bauserman et al.,
2019). Standard therapies for malaria include
artemisinin-based combination therapy (Bunu et al.,
2023a; Ebeshi et al., 2023) and natural medicinal herbs
(Ogechukwu et al., 2021). Uric acid is the byproduct of
purine metabolism, and an excessive level causes
endothelial dysfunction, which may lead to hypertension
and vascular disease. An elevated uric acid level in
pregnant women is not only an indicator of illness
severity, but it also plays a direct role in disease etiology
because uric acid negatively affects both the placenta and
the maternal vasculature (Yu & Cheng, 2020; Sanchez-
Lozada et al., 2020). During pregnancy, uric acid levels
initially fall between 25-35% due to the effects of

estrogen-expanded blood  volume and increased
glomerular filtration rate; however, concentrations
gradually rise to those observed in non-pregnant women
by term gestation; a prospective follow-up study found
that high serum uric acid is associated with higher
malaria parasites in pregnant women (Bainbridge &
Roberts, 2008; Corominas et al., 2022).

The liver, intestines, muscles, kidneys, and
vascular endothelium are the primary sites of
endogenous uric acid synthesis (Chaudhary et al., 2013).
Many enzymes are involved in the conversion of adenine
and guanine, two purine nucleic acids, to uric acid (Jin et
al., 2012; Maiuolo et al., 2016). Initially, adenosine
monophosphate (AMP) is converted to inosine via two
different mechanisms: first, an amino group is removed
by deaminase to form inosine monophosphate (IMP),
followed by dephosphorylation with nucleotidase to
form inosine, or first, a phosphate group is removed by
nucleotidase to form adenosine, followed by
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deamination to form inosine (Jin et al., 2012; Camici et
al.,  2018). Nucleotidase  converts  guanine
monophosphate  (GMP) into  guanosine. Purine
nucleoside  phosphorylase  (PNP)  converts  the
nucleosides inosine and guanosine into the purine bases
hypoxanthine and guanine. Hypoxanthine is then
oxidized to xanthine by xanthine-oxidase (XO), and
guanine is deaminated to provide xanthine by guanine
deaminases. Xanthine oxidase oxidizes xanthine again to
produce uric acid (Jin et al., 2012; Cicero et al., 2023).
The typical level of uric acid in human blood is 1.5t0 6.0
mg/dL in women and 2.5 to 7.0 mg/dL in males. When
uric acid levels exceed 6.8 mg/dL, crystals develop as
monosodium urate (MSU). Due to a lack of the uricase
enzyme, humans are unable to oxidize uric acid to the
more soluble molecule allantoin.

Uric acid concentrations can be determined in
serum, plasma, urine, and exhaled breath condensate
(Barr, 1990). Determination of uric acid concentration
includes phosphotungstic acid methods (PTA) (Lesciotto
et al., 2020), uricase methods (Zhao et al., 2009), high-
performance liquid chromatography methods (Bunu et
al., 2020; Bunu et al., 2022), dry chemistry systems
(Burgi et al., 1992), biosensor methods (Mandal, 2015),
and other spectroscopic techniques (Bunu et al., 2020a;
Vaikosen et al., 2023; Vaikosen et al., 2023a). Diuretics,
alcohol, heredity, hypothyroidism, immune-suppressing
medicines, niacin, obesity, psoriasis, a purine-rich diet,
renal insufficiency, tumor lysis syndrome, and other
factors can all contribute to high uric acid levels in the
blood (Spahis et al., 2015). Wilson's illness and Fanconi
syndrome are among the most common causes of low
uric acid levels. Because of its significant antioxidant
capabilities, uric acid inhibits lipoxygenase activity and
acts as a substrate for the enzyme cyclooxygenase
(Sautin & Johnson, 2008; Bunu et al, 2023).
Arachidonic acid is thus able to reach the parasites and
mediate their demise, acting as an efficient
schistosomicide in vitro and in vivo in mice, hamsters,
and S. mansoni-infected children (Tallima & EI-Ridi,
2017). Patients with multiple sclerosis had low plasma
uric acid levels, which resulted in a decrease in
antioxidant molecules (Fabbrini et al., 2014). Prevention
and treatment of Plasmodium falciparum-infected
malaria during pregnancy are critical components of
prenatal care in endemic areas (Perlmann & Troye-
Blomberg, 2000). The purpose of this study is to
comparatively assess the serum uric acid levels of
pregnant women infected and those not infected with the
malaria parasite.

METHOD
Study Design and Population

A cross-sectional observational study design
was used in this investigation. The study was conducted
at Niger Delta University Teaching Hospital (NDUTH)
in Okolobiri, Yenagoa, Bayelsa State. A practical
sampling technique was employed to collect a sample of
15 plasmodium-parasitized pregnant subjects and 15
non-malaria-parasitized pregnant ladies from NDUTH in
Bayelsa State, Nigeria. The study was approved by the
research and ethics committee of Bayelsa State College
of Technology's Medical Laboratory Department, with
approval number CERT/MLT/16/296. Consent to
conduct the research was obtained from the research
institution first, and then from the subjects before
collecting samples.

Sample Collection

The samples were obtained in the morning
between 8:00 and 10:00 a.m., before to breakfast. About
5ml of blood was collected via venous punctures with a
5ml sterile syringe and needle, dispensed into a clean dry
tube, allowed to clot for about 15 minutes at room
temperature, centrifuged at 3000 pm for 5 minutes, and
the scrum was harvested into clean dry crew-capped
EDTA bottles.

Laboratory Analysis

Carawas Method: Uric acid was oxidized by
uricase to allantoic acid and hydrogen peroxide TBHB +
4-aminoantipyrine + hydrogen peroxide, in the presence
of peroxides produces an avionelmine dye that was
measured at 520 nm in a UV-Visible spectrophotometer
(Bunu et al., 2020a; Dode et al., 2023). Sample results
obtained were analyzed using Microsoft Excel utilizing
student t-test.

RESULTS AND DISCUSSION

This study had 30 participants: 15 with malaria
parasites (50%) and 15 without (50%) (Table 1).
Participants' ages (years) ranged from 18 to 49, with the
maximum frequency between 35 and 44 (Figure 1). The
presence of uric acid in pregnant women with and
without malaria parasites was investigated. In this study,
the mean and standard deviation of serum uric acid in
pregnant women with and without malaria parasites were
compared; there was no significant difference in serum
uric acid between the two groups, as evidenced by the p-
value of 0.111, which is greater than 0.05.

Table 1: Demographic Data of Participants

Variables Frequency | Percentage
(N) (%)

Pregnant women affected with the malaria parasite | 15 50

Pregnant women without malaria parasite 15 50
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Fifteen (15) pregnant women infected with the malaria parasite and fifteen pregnant women without the malaria
parasite at the time of sample collection were randomly selected for the study.
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Figure 1: The age group of study participants (N=Frequency, %=Percentage). The age distribution among the
women randomly selected for the study. The highest age range was between 35 — 44 years of age (46.7%0), while
the lowest range was observed among those between 45 — 49 years of age (10%b), respectively.

Table 2: Comparison analysis of uric acid in pregnant women with and without malaria parasite respectively

Parameter Subject

Meant +SD | P. value | Result

Serum uric acid | Pregnant women with the malaria parasite | 5.16+2.62 0.111

Not Significant

Serum uric acid | Pregnant women without malaria parasite | 5.26+1.86 | 0.111

Not Significant

The statistical probability (p-value) was set at <0.05, thus any p-value <0.05 was regarded statistically
significant, while p-value >0.05 was termed not significant. Hence, the test results obtained among the group showed no

significant statistical correlation.

Malaria in children and pregnant women is a
serious public health problem in endemic tropic and
subtropical countries, as well as a major source of fetal
and maternal morbidity and mortality, which is
accompanied by an increase in uric acid levels in
pregnant women (Charles et al., 2024). Malaria is one of
the most common and dangerous diseases known to man,
particularly in tropical and subtropical climates. It affects
three million pregnant women in developing countries
each year, causing poor birth outcomes, maternal
anemia, and deaths. The high amount of uric acid in
pregnancy-induced hypertension has been attributed to
its reduced degradation in the liver; it initially lowers
between 25.35% due to the actions of estrogen, which
expands blood volume and increases the glomerular
filtration rate. This study compared pregnant women
with malaria parasites (5.16+2.62) to those without
(5.26+1.86) (Table 2). The difference was not significant
(p-value = 0.111), indicating that there was no
statistically significant effect on serum uric acid in
pregnant women infected with the malaria parasite.

CONCLUSION

We discovered in this study that serum uric acid
had no significant effect on pregnant women infected
with malaria parasites. As a result, the presence of uric
acid in the blood of pregnant women infected with
malaria parasites may have little effect on malaria
management and treatment outcomes in this population.

REFERENCES

e Bainbridge, S. A., & Roberts, J. M. (2008). Uric acid
as a pathogenic factor in preeclampsia. Placenta, 29
Suppl A(Suppl A), S67-S72.
https://doi.org/10.1016/j.placenta.2007.11.001.

e Barr, W. G. (1990). Uric Acid. In: Walker HK, Hall
WD, Hurst JW, editors. Clinical Methods: The History,
Physical, and Laboratory Examinations. 3rd edition.
Boston:  Butterworths;  1990.  Chapter  165.
https://www.ncbi.nlm.nih.gov/books/NBK273/.

e Bauserman, M., Conroy, A. L., North, K., Patterson,
J., Bose, C., & Meshnick, S. (2019). An overview of
malaria in pregnancy. Seminars in
perinatology, 43(5), 282-290.
https://doi.org/10.1053/j.semperi.2019.03.018.

| © 2024 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India | 1357 |



https://doi.org/10.1016/j.placenta.2007.11.001
https://www.ncbi.nlm.nih.gov/books/NBK273/
https://doi.org/10.1053/j.semperi.2019.03.018

Fedelis A. Welekpe et al; Sch J App Med Sci, Oct, 2024; 12(10): 1355-1359

Bunu, J. S., Alfred-Ugbenbo, D. E. G. H. I. N. M. O.
T. E. I, Miediegha, O. Y.E. . N. T. O. N. B. A. R.
A, & Baba, H AL R. U. N. A. (2023).
Characterization and Molecular Docking of
Cinnamic acid derivatives: potential inhibitors of
cyclo-oxygenase enzymes. Innovare Journal of Life
Sciences, 11, 41-46.

Bunu, J. S., Alfred-Ugbenbo, D., Dode, E., &
Lambert, F. K. (2023). In vitro bioequivalence
analysis of some Artemether-Lumefantrine-based
combination Formulations utilized in Nigeria.
Modern  Approaches in  Pharmacy &
Pharmaceutical Sciences, 1(1), 23-29.

Bunu, J. S., Ebeshi, B. U., & Ere, D. (2020).
Quantification of efavirenz plasma levels and
associated adverse reactions using simple reversed-
phase HPLC technique. Arabian Journal of Medical
Sciences, 4(1), 9-12.

Bunu, S. J., Owaba, A. D., Vaikosen, E. N., &
Ebeshi, B. U. (2022). The Cyp2b6 gene
polymorphism and phenotypic correlation of
Efavirenz-based combination therapy among the
Niger delta ethnic population: implications in
modern pharmacogenomics. Pharmacogenomics
and personalized medicine, 45-54.

Bunu, S. J., Vaikosen, E. N., & Nnadozie, K. W.
(2020). Chloroquine Phosphate Metabolism and
Gender-based Phenotypic Analysis in Healthy
Subjects’ Urine Following Oral Administration.
Pharmaceutical and Biomedical Research, 6, 37-44.
Birgi, W., Briner, M., & Aumer, B. (1992).
Trockenchemie im  Praxislaboratorium:  wie
zuverlassig? [Dry chemistry in the clinical
laboratory: how reliable is it?]. Schweizerische
medizinische Wochenschrift, 122(51-52), 1980-
1984.

Camici, M., Garcia-Gil, M., & Tozzi, M. G. (2018).
The Inside Story of Adenosine. International
journal of molecular sciences, 19(3), 784.
https://doi.org/10.3390/ijms19030784.

Charles, R. O., Bunu, S. J., Charles, O., &
Orumwense, D. O. (2024). Assessment of Malaria
Pharmacotherapeutic Outcomes in Children under
12 Years of Age among Three Health-care
Facilities, Bayelsa, Nigeria. Journal of Integrated
Health Sciences, 12(1), 49-58.

Chaudhary, K., Malhotra, K., Sowers, J., & Aroor,
A. (2013). Uric Acid - key ingredient in the recipe
for cardiorenal metabolic syndrome. Cardiorenal
medicine, 3(3), 208-220.
https://doi.org/10.1159/000355405.

Cicero, A. F. G., Fogacci, F., Di Micoli, V.,
Angeloni, C., Giovannini, M., & Borghi, C. (2023).
Purine Metabolism Dysfunctions: Experimental
Methods  of  Detection and  Diagnostic
Potential. International  journal of molecular
sciences, 24(8), 7027.
https://doi.org/10.3390/ijms24087027.

Corominas, A. I., Medina, Y., Balconi, S., Casale,

R., Farina, M., Martinez, N., & Damiano, A. E.
(2022). Assessing the Role of Uric Acid as a
Predictor of Preeclampsia. Frontiers in
physiology, 12, 785219.
https://doi.org/10.3389/fphys.2021.785219.

Dode, E., Bunu, S. J., & Garando, O. R. (2023).
Assessment of different brands of diclofenac tablets:
An evaluation utilizing uv spectroscopy and
disintegration test methods. World Journal of
Biology Pharmacy and Health Sciences, 14(2), 001-
006.

Ebeshi, B. U., Bunu, S. J., Egemba, C. L., Vaikosen,
E. N.,, & Kashimawo, A. (2023). Evaluation of
Stability and TLC Fingerprinting of the Artemether
Component in Artemether-Lumefantrine
Combination Suspension Formulations Available in
Nigeria Pharmaceutical Market. Asian Journal of
Research in Medical and Pharmaceutical Sciences,
12(4), 183-190.

Fabbrini, E., Serafini, M., Colic Baric, |., Hazen, S.
L., & Klein, S. (2014). Effect of plasma uric acid on
antioxidant capacity, oxidative stress, and insulin
sensitivity in obese subjects. Diabetes, 63(3), 976—
981. https://doi.org/10.2337/db13-1396.

Jin, M., Yang, F,, Yang, I, Yin, Y., Luo, J. J., Wang,
H., & Yang, X. F. (2012). Uric acid, hyperuricemia
and vascular diseases. Frontiers in bioscience
(Landmark edition), 17(2), 656-669.
https://doi.org/10.2741/3950.

Lesciotto, K. M., Motch Perrine, S. M., Kawasaki,
M., Stecko, T., Ryan, T. M., Kawasaki, K., &
Richtsmeier, J. T. (2020). Phosphotungstic acid-
enhanced microCT: Optimized protocols for
embryonic and early postnatal mice. Developmental
dynamics: an official publication of the American
Association of  Anatomists, 249(4), 573-585.
https://doi.org/10.1002/dvdy.136.

Maiuolo, J., Oppedisano, F., Gratteri, S., Muscoli,
C., & Mollace, V. (2016). Regulation of uric acid
metabolism and excretion. International journal of
cardiology, 213, 8-14.
https://doi.org/10.1016/j.ijcard.2015.08.109.
Mandal, A. K., & Mount, D. B. (2015). The
molecular physiology of uric acid
homeostasis. Annual review of physiology, 77, 323—
345. https://doi.org/10.1146/annurev-physiol-
021113-170343.

Ogechukwu, L. N., Bunu, J. S., & lloh, E. S. (2021).
Standardization and antimalarial evaluation of the
methanol and endophytic fungi extract isolated from
the Azadirachta indica (Meliaceae) mice model.
Nigerian Journal of Clinical Pharmacy and
Therapeutics, 1(1), 087-098.

Pasalic, D., Marinkovic, N., & Feher-Turkovic, L.
(2012). Uric acid as one of the important factors in
multifactorial disorders--facts and
controversies. Biochemia Medica, 22(1), 63-75.
https://doi.org/10.11613/bm.2012.007.

| © 2024 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India | 1358



https://doi.org/10.3390/ijms19030784
https://doi.org/10.1159/000355405
https://doi.org/10.3390/ijms24087027
https://doi.org/10.3389/fphys.2021.785219
https://doi.org/10.2337/db13-1396
https://doi.org/10.2741/3950
https://doi.org/10.1002/dvdy.136
https://doi.org/10.1016/j.ijcard.2015.08.109
https://doi.org/10.1146/annurev-physiol-021113-170343
https://doi.org/10.1146/annurev-physiol-021113-170343
https://doi.org/10.11613/bm.2012.007

Fedelis A. Welekpe et al; Sch J App Med Sci, Oct, 2024; 12(10): 1355-1359

Perlmann, P., & Troye-Blomberg, M. (2000).
Malaria blood-stage infection and its control by the
immune system. Folia biologica, 46(6), 210-218.
Samuel, B. J., Diepreye, E., & Diana, W. O. (2020).
Simple thin-layer chromatographic and UV-
spectrophotometric analysis of Promethazine and its
N-demethylation metabolites from biological fluids.
International Journal of PharmTech Research,
13(04), 316-324.

Sanchez-Lozada, L. G., Rodriguez-lturbe, B.,
Kelley, E. E., Nakagawa, T., Madero, M., Feig, D.
l., Borghi, C., Piani, F., Cara-Fuentes, G., Bjornstad,
P., Lanaspa, M. A., & Johnson, R. J. (2020). Uric
Acid and Hypertension. An Update with
Recommendations. American journal of
hypertension, 33(7), 583-594.
https://doi.org/10.1093/ajh/hpaa044.

Sautin, Y. Y., & Johnson, R. J. (2008). Uric acid: the
oxidant-antioxidant paradox. Nucleosides,
nucleotides & nucleic acids, 27(6), 608-619.
https://doi.org/10.1080/15257770802138558.
Spahis, S., Alvarez, F., Dubois, J.,, Ahmed, N.,
Peretti, N., & Levy, E. (2015). Plasma fatty acid
composition in French-Canadian children with non-
alcoholic fatty liver disease: Effect of n-3 PUFA
supplementation. Prostaglandins, leukotrienes, and
essential fatty acids, 99, 25-34.

https://doi.org/10.1016/j.plefa.2015.04.010.
Tallima, H., & El Ridi, R. (2017). Arachidonic acid:
Physiological roles and potential health benefits - A
review. Journal of advanced research, 11, 33-41.
https://doi.org/10.1016/j.jare.2017.11.004.
VAIKOSEN, E. N., BUNU, S. J., DODE, E, &
EFIDI, R. B. (2023). Spectrophotometric
fingerprinting and chemical determination of
streptomycin, amikacin, neomycin, and gentamycin
sulphate by condensing with Ninhydrin reagent.
International Journal of Chemistry Research, 5-10.
Vaikosen, E. N., Worlu, R. C., Bunu, J. S., Dode, E.,
& Doctor, M. (2023). Liquid-Liquid Separation and
Determination of Betamethasone, Clotrimazole, and
Neomycin in Topical Cream By UV-Visible
Spectrophotometry.  International Journal in
Pharmaceutical Sciences, 1(4), 170-179.

Yu, W., & Cheng, J. D. (2020). Uric Acid and
Cardiovascular Disease: An Update from Molecular
Mechanism to Clinical Perspective. Frontiers in
pharmacology, 11, 582680.
https://doi.org/10.3389/fphar.2020.582680.

Zhao, Y., Yang, X., Lu, W. (2009). Uricase-based
methods for determination of uric acid in
serum. Microchim Acta, 164, 1-6.
https://doi.org/10.1007/s00604-008-0044-z.

| © 2024 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India 1359



https://doi.org/10.1093/ajh/hpaa044
https://doi.org/10.1080/15257770802138558
https://doi.org/10.1016/j.plefa.2015.04.010
https://doi.org/10.1016/j.jare.2017.11.004
https://doi.org/10.3389/fphar.2020.582680
https://doi.org/10.1007/s00604-008-0044-z

