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1. Introduction 

Light has been used as medical aid for over 3 thousand years [1]. Ancient Indian, 

Egyptian, and Chinese civilizations have been using light for treatment 

of diverse ailments, including various skin problems, rickets, carcinomas etc [2]. Similarly, in 

Denmark at the end of 19th century, Niels Finsen developed a technique called . 

He used red-light to treat smallpox and observed that on exposure to red light the development 

and liberation of smallpox pustules were prevented. He extensively utilized ultraviolet radiation 

from the sun light to deal with cutaneous tuberculosis [3]. For this discovery, using phototherapy 

for treatment of diseases, Niels Finsen was awarded a Nobel Prize in 1903[4]. More than a 

hundred years ago, scientists have found that a concoction of various chemicals with light could 

induce cell death. In 1900, Oscar Raab found that different wavelength of light in combination 

with acridine was lethal to different species of Paramecium and infusoria respectively [5]. 

Similarly, H. V. Tappeiner and A. Jesionek (1903) used a combination of white light and eosin to 

treat skin tumors. This phenomenon was called as photodynamic action [6]. Research for testing 

combinations of various reagents and light resulted into development of modern method of 

photodynamic therapy (PDT) [4]. The process of PDT involves use of two components that are 

non-toxic and function in an oxygen dependent manner. The first component is a photosensitizer, 

and the second component is light (various wavelengths). The photosensitizer is localized to a 

target tissue or cell and is activated using appropriate light of specific wavelength. The 

application of light activates the sensitizer, which then transfers its energy to oxygen molecules 

resulting in generation of reactive oxygen species (ROS), which induces necrosis or apoptosis 

inside the cell, ultimately leading to the death of cancerous and non-malignant cells [7]. Studies 

revealed that on exposure to light, the photosensitizer gets excited and produces free radicals and 
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Endemic Burkitt’s Lymphoma (eBL) is a pediatric cancer associated 
with morbidity and mortality among children resident in holoendemic 
Plasmodium falciparum regions, such as western Kenya. P. falciparum 
infections share a causal link with Epstein Barr virus (EBV) infection. 
Moreover, P. falciparum has exerted a strong selection pressure on sickle 
cell trait, alpha (α)-thalassemia, glucose-6-phosphate dehydrogenase 
(G6PD), and merozoite surface protein 2 (MSP-2) genes to confer reduced 
malarial disease severity. The current study investigated the impact of 
polymorphisms in those genes on susceptibility to EBV in children (aged 
0-36 months, n=81) resident in western Kenya enrolled into a longitudinal 
study. Clinical, demographic, and sample collection was performed at 
enrolment and 6 mos. post-enrollment. Bivariate regression analyses 
revealed that carriage of sickle cell trait (SCT, HbAA), α-thalassemia 
heterozygosity, and G6PD mutations [Mahidol (487G>A)/Coimbr (C592T), 
the Viangchan (871G>A)/Chinese (1024C>T) and the Canton (1376G>T)/
Kaiping (1388G>A)] were not associated with acquisition of EBV either 
before or after 6 mos. of age. Additional bivariate analysis of infants <6 
mos. of age illustrated that exposure to either 3D7 (p=0.921) or FC27 
(p=0.914) MSP-2 alleles was not protective against EBV acquisition. 
Exposure to the MSP-2 alleles (3D7, FC27, or both) in children aged 
≥6 months also had no impact on EBV acquisition (p=0.108; p=0.754; 
p=0.357, respectively). In conclusion, results presented here show that 
variation in SCT, α-thalassemia, G6PD variants, and exposure to MSP-2 
(FC27, 3D7) had no impact on susceptibility to EBV in children from this 
holoendemic region of western Kenya.
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DIAGNOSIS OF MALARIA IN CAMEROON: A NEED FOR 
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Plasmodium falciparum (Pf) is commonly thought as the dominant malaria 
species in sub-Saharan Africa (sSA) countries. However, recent studies 
reported high prevalence of yet neglected non-falciparum species in sSA. 
In this study, we demonstrated the importance to address non-falciparum 
species in Cameroon, which are still largely understudied in the country. 
The performances of a commonly used Pf-detecting rapid diagnostic test 
(RDT) were determined in 355 symptomatic individuals aged 1-65 years 
living in the town of Douala. The RDT reliability was evaluated using light 
microscopy (LM) as gold standard method. Polymerase chain reaction 
(PCR) of the Plasmodium 18S gene was performed for samples for which 
results between LM and RDT were discordant (i.e., False negative-RDT-/
LM+, and False positive-RDT+/LM-). The PCR amplicons of non-falciparum 
species were sequenced and BLASTed. The sensitivity and specificity of 
Pf-detecting RDT was 94.0 % and 66.7 %, respectively. Thirty discordant 
results between LM and RDT were found viz. 25 LM+/RDT-, and 5 LM- /
RDT+. The 18S PCR analysis for the 25 RDT-/LM+ samples revealed that 
5 and 20 were positive for P. ovale curtisi (PoC) and Pf, respectively. All 
PoC cases were found in children below five years as mono-infections. 
Regarding the five RDT+/LM- samples, PCR was negative for all human 

malaria species. PoC sequences were found to be phylogenetically closer 
to sequences reported from China-Myanmar border and Malaysia. This 
is the first report on molecular characterization of P. ovale subspecies in 
Cameroon. The study also outlines the good diagnostic performances of 
the Pf-detecting RDT. However, the presence of PoC in false negative RDT 
results highlights a need to pay attention non-falciparum species for a 
better management of malarious patients in Cameroon.
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Malaria and HIV coinfection is common in sub-Saharan Africa (SSA). 
However, epidemiological surveys using light microscopic detection of 
the malaria parasites frequently report prevalence lower than that of the 
general population. Studies suggest that the lower prevalence of malaria 
among people living with HIV/AIDS (PLHIV) could be attributed to the ART 
and cotrimoxazole prophylaxis they are routinely on. However, studies 
using molecular diagnostic methods to detect malaria parasites in PLHIV 
are also not readily available. This study was designed to compare light 
microscopy and PCR in the detection of malaria parasites in PLHIV and 
on ART and cotrimoxazole prophylaxis in Fako Division of Cameroon. 
PLHIV were enrolled from selected HIV treatment centers in Fako Division, 
Southwest region of Cameroon. Screening for malaria parasites was 
done using microscopic examination of Giemsa-stained blood films. 
And the results were confirmed by multiplex PCR. In all, 404 samples 
were analyzed, from 315 (78.0%) females and 89 (22.0%) males. A 
majority (84.2%) of the participant were on first line ART and all (100%) 
were on cotrimazole prophylaxis. Of the 404 participants, 7 (1.7%) 
and 82 (20.3%) were positive for malaria parasites by light microscopy 
and multiplex PCR respectively. The mean (±SD) parasite density was 
191.57±159.51 parasites/µl. The prevalence of submicroscopic malaria 
parasites was therefore 19.1% (77/404). All (100%) the positive cases by 
light microscopy and confirmed by PCR, were Plasmodium falciparum. 
Meanwhile PCR detected 51 (62.2%) P. falciparum, 9 (11.0%) P. malariae 
and 13 (15.9%) P. falciparum + P. malariae coinfection. This study revealed 
a high prevalence of submicroscopic malaria parasites in the target 
population. The findings have significant epidemiological implications 
and warrants the need for the evaluation of current malaria diagnostic 
protocols in PLHIV and on treatment
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