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The study aimed to characterize the influence of Mansonella perstans co-infection on immunity. This
research was carried out in November, 2021 in the neighboring villages of Saint Camille de Davougon in
the Abomey Commune. Blood samples were collected from both genders of all ages. Buruli ulcer was
diagnosed by polymerase chain reaction (PCR), using specific 1S2404 repeat sequence for
Mycobacterium ulcerans. Microfilaria detection was done with the help of the counting chamber
technique. Using 100 white blood cells, the proportion of eosinophils was determined. Minividas®
Biomerieux was used to quantify the IgE titers in the patients' serum using an immuno-enzymatic
sandwich enzyme linked immunosorbent assay (ELISA). This study shows an overall co-infection of
Buruli ulcers with M. perstans as 23.86%. In the age group of fewer than 16 years, the co-infection
prevalence was 28.57% (n=6), while in patients of age greater than 16, the co-infection prevalence was
71.42% (n=15). The Buruli ulcer patients co-infected with M. perstans had the highest median eosinophil
level, whereas the control group had the lowest. The lowest median total IgE titer was observed in the
control, while the maximum was observed in the Buruli ulcer patients co-infected with M. perstans. This
study concludes that Buruli ulcer co-infection with M. perstans prevails in some rural villages in Benin.
Therefore, this pathogen must be considered in the treatment of Buruli ulcer. The findings imply that
IgE could be used to assess the patient's immunological response during Buruli ulcer and M. perstans.
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INTRODUCTION

Buruli ulcer is a tropical illness caused by Mycobacterium
ulcerans that is frequent in rural areas of West Africa. M.
ulcerans disease causes disfiguring skin ulcers, most
common in children. The disease is relatively localized,
with cases reported in Ghana’s humid and tropical
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southern regions, including Ashanti and Greater Accra
(Wansbrough-Jones and Phillips, 2006). Although actual
transmission paths for M. ulcerans remain unknown,
recent research shows that marine species act as
reservoirs for this parasite (Salomao et al., 2017). Aquatic
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insects infected with M. ulcerans can infect mice by biting
(Ray and Maunsell, 2011), but it is unclear if this is the
source of infectious disease in humans (Benbow et al.,
2008). Information relating infected mosquitoes to cases
reported in humans has been discovered in southern
Australia (Lavender et al., 2011), but transmission
assurance is inadequate. A previous study reported that
Buruli ulcer is endemic in Benin (Williamson et al., 2012).
Inhabitants in Buruli ulcer-endemic areas are regularly
exposed to parasitic illnesses like Filariasis. Lymphatic
Filariasis induced by Wuchereria bancrofti worms has
been discovered in Ghana in numerous areas where
Buruli ulcer is endemic, including the Upper Denkyira
district in the central region (Hoerauf et al., 2008).
Mansonella perstans, a filarial nematode indigenous to
Central and Western Africa, has a range that overlaps
with that of other filarial nematodes. Infection caused by
M. perstans is not related to a definite set of clinical signs
and symptoms, although those connected with it
comprised acute  swelling (forearms, hands, and
face) that subsides in a few days but often returns;
itchiness both with and without rash, arthralgia, and
eosinophilia are all symptoms (Simonsen et al., 2011).

M. perstans is prevalent in 33 African countries, with an
estimated 100 million people infected (Simonsen et al.,
2011). M. perstans, which was previously thought to be
incapable of causing infection, is now suspected of
causing severe clinical signs, particularly allergic
reactions. This illness can also cause hypereosinophilia
(Bregani et al., 2006).

Despite the fact that the pathophysiology of helminth
infections is unknown, the immune system is the primary
cause of signs and symptoms. Filariasis patients' 1gG4
and IgE patterns are considered immune response
indicators. Antigen-specific IgE expression has also been
linked to allergic responses and parasite clearance
related to total IgE production (Blackwell et al., 2011). IgE
levels are higher during infection of loiasis than IgG4
levels, and they have been proven to diminish after
treatment (Mitre and Nutman, 2006). Furthermore, a
correlation was discovered between elevated IgE titers
and patent infection, parasitemia, and medical
manifestation (Arndts et al., 2012).

Moreover, it has been proposed that throughout
Mansonella infection, immune-regulatory responses are
altered (Simonsen et al., 2012). Clarifying the
symptomatic and immunological implications of dual
infection would help researchers better comprehend the
underlying problem. Examining the range of IgE levels
during single or co-infection might help explain this issue
and determine the use of IgE levels in detecting
individuals with multiple infections and evaluating post-
treatment techniques to cure chronic infections. The
purpose of this study was to examine how substantial an
immune response, such as IgE titers, was during Buruli
ulcer and M. perstans infections in Benin, whether they

were single or co-infections.

MATERIALS AND METHODS

The sampling was carried out from two weeks of November 2021 in
the neighboring villages of Saint Camille de Davougon in the
Abomey Commune (Figure 1). In previous studies, this area was
observed to be endemic for Buruli ulcers. Blood samples were
collected from all the patients admitted to the hospital for health
checkups. All age patients of both genders were included in the
study. The research and ethical committee (Ref: IRBO0O006860)
approved the research study before collecting samples. The
research goal was thoroughly discussed in numerous meetings with
local health officials and members of the study population. In a pre-
designed Performa, age, sex, name, and other characteristics were
recorded. To participate in the study, all patients over the age of 12
signed an informed consent form, while younger patients required
parental approval. In this study, a total of 120 blood samples were
collected. Buruli ulcer was diagnosed by polymerase chain reaction,
using specific 1IS2404 repeat sequence for M. ulcerans as described
in the previous study (Hoerauf etb al., 2008). The research included
both test and control groups. The control groups were made up of
single infected individuals as opposed to co-infected individuals,
which described the test group.

Microfilaria detection was done with the help of the counting
chamber technique. In heparinized capillary tubes, 100 ml blood
samples were taken from all the patients included in the study.
Later in the laboratory, the blood samples were examined under the
microscope at 100x magnifications in a counting chamber
(Sedgewick Rafter). The microfilariae were allowed to settle for 1 h
before being examined and counted. Macgregor's solution was
employed to repair the M. perstans microfilaria, as it is generally
done.

The thick blood film was prepared, dried, de-hemoglobinized,
ethanol-fixed, and stained with Giemsa stain. After that, the slides
were examined under a microscope. Eosinophils were counted
after blood was spread out on Giemsa-stained slides. The
eosinophil fraction was calculated using 100 white blood cells.
Hyper-eosinophilia was defined as an eosinophil count of more than
10% of WBC. The Minividas® Biomerieux was used to quantify the
IgE titers in the patients' serum using an immuno-enzymatic
sandwich ELISA. All the data was entered in SPSS version 23. For
comparing different results, Fisher's exact test was applied. A P-
value of less than 0.05 was considered statistically significant.

RESULTS

In this study, 120 patients attending the hospital were
included. There were 90 (75%) females and 30 (25%)
males in the study. Out of 120 suspected patients, Buruli
ulcer was confirmed in 88 patients by PCR. This shows a
prevalence of 73.33% of Buruli ulcers in Benin. Out of 88
Buruli ulcer-positive patients, 32 were control group, 53
(60.22%) were male, and 35 (39.77%) were female.
Microscopically by counting chamber technique, M.
perstans was observed in 21 samples of patients positive
for Buruli ulcer while 67 samples were negative for M.
perstans. This shows an overall co-infection of 23.86%.
Out of 21 co-infected patients, 12 (57.14%) were male
and 9 (42.86%) were female. The gender-wise



Azonvide et al. 3

~ -ar {omoome M ‘
L L DR :M‘ g
L L l‘ L 0.
= =]
< . s
-
. o .
LEGENDY
®  Vilage Quane Keishas 5
“ @\ Crel ba . - v

Réseau routier

Rose secorasrs .‘o/
Davnngen
Q/

Arrondissements
AQopa A . ™
Coen 4 igpergnrnes
Cwgte .

.“ ALl
1 " _. I
Figure 1. Map of study sites.
prevalence was statistically non-significant (p=0.1) (Table DISCUSSION

1). In the age group of fewer than 16 years, the co-
infection prevalence was 28.57% (n=6), while in patients
of age greater than 16, the co-infection prevalence was
71.42% (n=15). This age-wise prevalence was not
significant as the p-value was 0.46 (Table 2). The
patients with Buruli ulcers who were also infected with M.
perstans had the highest median eosinophil level, while
the control group had the lowest. Everyone in the co-
infected and single infection groups had a high eosinophil
level, but no one in the control group did. This
comparison was statistically significant (p=0.01). The
lowest median total IgE titer was 141 (55-231) KUI/L in
control, while the maximum was 6225 (4111-17,513)
KUI/L in the Buruli ulcer patients co-infected with M.
perstans. In comparison to single-infected individuals, co-
infected individuals showed greater IgE levels. The single
infected Buruli ulcer patients and the control group had
similar titers. The single infection titer of M. perstans was
3241 (1216-7022) KUI/L. This comparison was also
significant statistically (p=0.01) (Table 3).

Buruli ulcer and M. perstans infections are two conditions
that can occur together. M. perstans filariasis is
prevalent mainly in rural areas, and infection typically
starts in childhood; the most significant infection rates are
reported in children aged 10 to 14 years (Asio et al.,
2009), which are comparable to those seen in children
who are at risk for M. ulcerans infection. M. perstans
infection is found in Ghana and was first discovered in
the Volta area near Hohoe in the 1990s, but its
occurrence is unclear (Awadzi et al., 1991), and no data
on the average value of worms per infection is known.
The frequency of M. perstans infection in Uganda has
been estimated to be between 0.4 and 50% (Onapa et
al., 2005). The bites of Culicoides midges transfer M.
perstans nematodes, but it is unclear if M. perstans-
infected midges may also carry M. ulcerans. Skin
penetration was necessary for the formation of M.
ulcerans illness in a guinea pig experiment (Marsollier et
al., 2007).
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Table 1. Age-wise prevalence of Buruli ulcer co-infection in Benin.

Age (years) Co-infection (%) Mono-infection (%) P-value
<16 6 (28.57) 36 (53.73) 0.46
>16 to 60 15 (71.42) 31 (46.27)

Table 2. Gender wise prevalence of Buruli ulcer co-infection in Benin.

Gender Co-infection (%) Mono-infection (%) P-value
Male 12 (57.14) 41 (61.19) 0.1
Female 9 (42.86) 26 (38.80) 0.1

Table 3. Median eosinophil and median IgE titer in the different infection and control group.

Parameter Co-infection Only Mansonella perstans Only Buruli ulcer Control P-value
Median eosinophil 22 10 5 2 0.01
Median IgE titer (KUI/L)) 6225 3241 171 141 0.01

Microscopically by counting chamber technique, M.
perstans was observed in patients positive for Buruli ulcer
while some negative for M. perstans. This shows an
overall co-infection of 23.86%. The gender-wise
prevalence was statistically non-significant (p=0.1). In the
age group of fewer than 16 years, the co-infection
prevalence was 28.57%, while in patients of age greater
than 16 the co-infection prevalence was 71.42%. This
age-wise prevalence was not significant. Similar results
were observed in a previous study that reported Buruli
ulcer co-infection with M. perstans (Phillips et al., 2014).
The majority of infected individuals reside in rural
locations where molecular methods and ELISA are not
available. Specific immunological indicators will aid in
identifying dual-infected individuals, at most by
associating the existence of clinical symptoms with the
presence of microfilaria, mainly when parasitic numbers
are below the detection limit for microscopic examination.
The Buruli ulcer patients co-infected with M. perstans had
the highest median eosinophil level, whereas the control
group had the lowest. No one in the control group had a
high eosinophil level, while everyone in the co-infected
and single infection groups did. This comparison was
significant statistically.

In comparison with single-infected individuals, co-
infected individuals showed greater IgE levels. The single
infected Buruli ulcer patients and the control group had
similar titers. This comparison was also significant
statistically (p=0.01). A previous study reported that total
IgE levels in infected individuals were higher than in the
control group (Arndts et al., 2012). Compared to patients
with a single infection, co-infected individuals had higher

IgE titers. This discrepancy shows that during co-
infection, there is a significant hyper-responsiveness. The
reduced microfilaraemia in M. perstans patients explains
the lower IgE titers detected in M. perstans patients than
others. IgG4 levels are elevated in both situations, with a
low 1gG4/IgE ratio since IgG4 balances out higher IgE
concentrations (Arndts et al., 2012). Mansonella infection
has been hypothesized to influence infected individuals'
regulatory responses, potentially interfering with the
outcomes of other endemic ilinesses like HIV and malaria
in regions where they co-exist. In a malaria-endemic
environment, the two filarial may be linked to anaemia
(Dolo et al.,, 2012). The lack of antigen-specific IgE
testing was a crucial flaw in this study. However, the
correlations identified between total IgE titers and
Filariasis are robust and statistically significant (Blackwell
etal., 2011).

Conclusion

The study concludes that Buruli ulcer can have co-
infection with M. perstans prevalent in Benin. Therefore,
this pathogen must be considered during the treatment of
Buruli ulcers. The findings suggest that eosinophil and
IgE titer increased in the case of co-infection as
compared to the single infection and thus IgE and
eosinophil count might be used to measure the patient's
immunological response during Buruli ulcer and M.
perstans. Chronic filarial infections can cause
immunological modulation and affect the host's response
to intracellular pathogens. Initiatives must be undertaken



to discover low-cost sensitive approaches to help identify
and classify infected individuals and assess treatment
efficacy and elucidate immunological relationships
between numerous filarial infections and other diseases.
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