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Products of adaptive host immune response to viral agents in
hyperthermia pediatric patients receiving malaria treatment
and the immunoserologic status of their mothers
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Abstract

Study Background: Hyperthermia is a manifestation of disease condition, which may also be as a result
of immune response to the presence of infectious agent in the body that can be expressed in the serum/
plasma. At times, it is erroneously assumed for Plasmodium infection.

Aims and Objectives: This work was designed to express the products of adaptive host immune response
to viral agents in hyperthermia pediatric patients receiving malaria treatment and the immunoserologic
status of their mothers for effective management and diagnosis.

Materials and Methods: One hundred and four hyperthermia children aged 5-9 years receiving treatment
in herbal homes were investigated as test, while one hundred age-matched children with normal body
temperature were recruited from Owo and Ose local government areas as control subjects. Mothers of the
hyperthermia children were also studied. Antihepatitis C virus (HCV), human immunodeficiency virus (HIV)
P24 antigen/antibody, anti-HBe, and HBeAg were determined by enzyme-linked immunosorbent assay,
Plasmodium by Geimsa thick blood film, and acid-fast bacilli by Ziehl-Neelsen techniques.

Results: R Results obtained showed that the frequency of anti-HBe in mothers of hyperthermia patients
(10.6% [11]) and in children with normal body temperature (9% [9]) was higher than the frequency of
anti-HBe obtained in the hyperthermia herbal home children (4.8% [5]) while the frequency of HBeAg found
in hyperthermia herbal home children (14.4% [15]) and their mothers (14.4% [15]) was higher than the
results obtained in children with normal body temperature (4% [4]). The frequency of anti-HCV in herbal
home hyperthermia children (2.9% [3]) was higher than the results obtained in their mothers (1.9% [2]) and
children with normal body temperature (1% [1]). The HIV P24 antigen/antibody expressed by the mothers of
herbal home hyperthermia children (3.85% [4]) was higher the results obtained in their children (2.9% [3]),
while none of the children with normal body temperature expressed HIV P24 antigen/antibody. The frequency
of Plasmodium in mothers of herbal home hyperthermia children (19.2% [20]) was higher than the results
obtained in their hyperthermia children (9.6% [10]) and children with normal body temperature (3% [3]).
The frequency of HIV in hyperthermia was 2.9% (3), while that of active/replicating hepatitis B virus (HBV)
and HCV was 14.4% (HBeAg) and 2.9% (anti-HCV), respectively. Only mothers of hyperthermia herbal home
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children expressed 1.6% (2) HIV P24Ag/Ab + HBeAg + anti-HBe. None of the mothers of hyperthermia
herbal home children expressed HIV P24 antigen/antibody and infected with Plasmodium as against 2.9% (3)
and 9.6% (10) obtained in their children. 1.6% (2) of the mothers of hyperthermia herbal home children
expressed anti-HCV as against 2.9% (3) of their children who expressed the immunoserologic marker, while
the hyperthermia herbal home children and their mothers expressed anti-HBe (4.8%"! vs. 4.8% |[5]) and

HBeAg (14.4%'3 vs. 14.4% [15]).

Conclusion: Products of adaptive host immune response expressed in hyperthermia pediatric patients
receiving malaria treatment and the immunoserologic status of their mothers include HIV P24Ag/Ab,
HBeAg, anti-HBe, and anti-HCV, while the frequency of HIV in hyperthermia was 2.9% (3) and that of active/
replicating HBV and HCV was 14.4% (HBeAg) and 2.9% (anti-HCV), respectively, with only HBV and HCV

traceable to the mothers.

Keywords: Anti-HBe and antihepatitis C virus, HBeAg, human immunodeficiency virus P24Ag/Ab,
hyperthermia, immune response, malaria, pediatric

INTRODUCTION

Hostimmune response is usually generated by the invasion
or presence of pathogenic microbes such as virus, fungi,
bacteria, and protozoa in the body system. Immune
response can be grouped into innate and adaptive/acquired
immunity.l'”

Innate immune response forms the first line of defense,
which can be classified into mechanical/physical, which
includes physical barriers such as the skin and mucous
membranes; cellular which involves immune cells such as
neutrophils, macrophages, and monocytes; and humoral
which involves soluble substances including cytokines,
transferrin, lactoferrin, and complement. Innate immune
response is nonspecific.'”)

Adaptive or acquired immune response is a specific
response to pathogens, which involves cells such as
dendritic cells, T-cell, and B-cells (cellular immune
response) and soluble substances such as antibodies known
as immunoglobulins (humoral).'”) Antibodies such as IgG
and IgM are produced upon antigenic stimulation as a
result of the presence of pathogen in the body. This is a
specific immune response that occurs when the pathogen
has overcome the innate immune defense of the host.!*]

Primary immune response occurs on the first contact of
the pathogen with the body leading to the production and
activation of effector T and B cells against the microbe.
It also involves production of memory T and memory
B cells in case of re-exposure for secondary response.
Thymus-derived lymphocyte (T-lymphocyte) is responsible
for cell-mediated immunity, while bone marrow-derived
lymphocyte is responsible for humoral immunity which
involves production of antibodies.!**)

Immune responses may bring about hyperthermia through
inflammatory processes as immune cells within the blood
upon activation by inflammatory cytokines will release
pyrogens which have a direct effect on the anterior
hypothalamus resulting into increase in body temperature.!

Antibodies are produced against their corresponding/
specific pathogens (antigens). The antibody can act
against their specific pathogen (neutralizing antibodies)
or produced as a result of the presence of pathogen in
the body without any neutralizing effect (nonneutralizing
antibodies). Immune response against viral invasion of
human immunodeficiency virus will lead to the production
of non-protective antibody to HIV (antiHIV), in hepatitis
Cvirus infection antibody to HCV (anttHCV) is produced
while antiHBe is produced to clear HBeAg in the host in
HBV infection.*"

This work therefore investigated products of adaptive
host immune response to viral agents in hyperthermia
pediatric patients receiving malaria treatment and the
immunoserologic status of their mothers to provide useful
guidelines in the diagnosis of diseases and management of
hyperthermia in herbal homes.

MATERIALS AND METHODS

Study area

This work was carried out in 11 herbal homes in
Owo/Ose federal constituency in Ondo State. It consists
of Owo and Ose local government areas located in Owo
and Ifon, respectively, in Ondo State.

Study population
One hundred and four hyperthermia children aged
5-9 years receiving treatment in 11 herbal homes in
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Owo/Ose federal constituency in Ondo State were
investigated as test, while one hundred age matched
children with normal body temperature were recruited
from Owo and Ose local government areas as control
subjects. Mothers of the hyperthermia children were
also studied.

Inclusion criteria

1. Only hyperthermia pediatrics receiving malaria
treatment in herbal homes were included

2. Only mothers of the children undergoing malaria
treatment in herbal home were included.

Exclusion criteria

1. Hyperthermia pediatrics receiving malaria treatment
in hospitals

2. Hyperthermia pediatrics receiving treatment for
diseases other than malaria were excluded.

Study duration
September, 2019—January, 2020.

Laboratory identification of Plasmodium spp., and
acid-fast bacilli

Laboratory of Plasmodium spp., Wuchereria bancrofti was
carried out by microscopy using Geimsa thick film method
while acid-fast bacilli (AFB) was demonstrated in the
sputum as desctibed by Cheesbrough.!

Hepatitis C antibody (anti-HCV) Enzyme-Linked
Immunosorbent Assay

Hepatitis C antibody (anti-HCV) detection in the plasma
was carried out using the reagent kit of DIA. PRO,
Diagnostic Bioprobes Srl Via Columella, No. 31, 20128
Milano, Italy. E-mail: diapro@tin.it.

Human immunodeficiency virus Enzyme-Linked
Immunosorbent Assay

HIV test was carried out using Genscreen™ ULTRA HIV
Ag-Ab Biorad Kit.

The Genscreen™ ULTRA HIV Ag-Ab is an enzyme
immunoassay based on the principle of the sandwich
technique for the detection of HIV antigen and of the
various antibodies associated with HIV-1 and/or HIV-2
virus in human serum or plasma.

HBeAg and anti-HBe Enzyme-Linked Immunosorbent
Assay

Detection of HBeAg (envelope antigen) and hepatitis B
“e” (envelope) antibody in the plasma was carried out using
the reagent kit of DIA. PRO, Diagnostic Bioprobes Stl via
Columella no 31, 20128 Milano, Italy. E-mail: diapro@tin.it.

Temperature measurement
This was determined in subjects using an infrared
thermometetr.

Ethical consideration

The proposal of this work was presented to the Research
and Ethical Committee of the Department of Medical
Laboratory Science, Achievers University, Owo, Nigeria.
The proposal was reviewed and approved before the
commencement of the work.

Method of data analysis

The results of this work were subjected to statistical
analysis to determine mean, standard deviation, frequency
and probability at 0.05 level of significance using IBM
Corp. Released 2011. IBM SPSS Statistics for Windows,
Version 20.0. Armonk, NY, USA: IBM Corp.

RESULTS

The results obtained showed a frequency of 2.9% (3)
anttHCV; 2.9% (3) HIV P24 antigen/antibody; 4.8% (5)
antiHBe; 14.4% (15) HBeAg; 9.6% (10) Plasmodium; 0%
(0) AFB in Herbal home hyperthermia children and none
of them expressed more than one viral marker while their
mothers expressed: 1.9% (2) AntitHCV; 3.85% (4) HIV P24
antigen/antibody; 10.6% (11) AntiHBe; 14.4% (15) HBeAg;
19.2% (20) Plasmodium and 1.6% (2) HIV P24Ag/ Ab +
HBeAg + AntiHBe [Tables 1 and 2; Figures 1 and 2].

However, the results obtained in the children with normal
body temperature showed 1% (1) anti-HCV; 0% (0) HIV
P24 antigen/antibody; 9% (9) anti-HBe; 4% (4) HBeAg;
3% (3) Plasmodiunz, 0% (0) AFB, and none of them expressed
two or more of anti-HCV, HIV P24 antigen/antibody,
HBeAg, and anti-HBe [Tables 1 and 2; Figures 1 and 2].
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Herbal home Children with normal body Mothers of Herbal home

hyperthermia children temperature children
W Body Temperature(0C) M Anti-HCV
HIV P24antigen/Antibody Anti-HBe
m HBeAg m Plasmodium
mAFB W HIV P24antigen/Antibody, HBeAg

Figure 1: Comparative description of the frequency of products of
immune response/infectious agents and values of body temperature
obtained in the subjects
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Table 1: Frequency of products of immune response/infectious agents and values of body temperature obtained in the subjects
Products of adaptive immune

Herbal home hyperthermia  Children with normal body  Mothers of Herbal home hyperthermia

response children (n=104; 5-8 years) temperature (n=100; 5-8 years) children (n=104; 24-38 years)
Body temperature (°C) 39+0.5 35+1.0 36+1.0

Anti-HCV 3(2.9) 1(1) 2 (1.9)

HIV P24 antigen/antibody 3(2.9) 0 4(3.85)

Anti-HBe 5(4.8) 9(9) 11 (10.6)

HBeAg 15 (14.4) 4 (4) 15 (14.4)

Plasmodium 10 (9.6) 3(3) 20 (19.2)

AFB 0 0 0

Expression of two or more of anti-HCV, 0 0 2 (1.6) HIV P24 antigen/antibody, HBeAg
HIV P24 antigen/antibody and anti-HBe and anti-HBe

HCV: Hepatitis C virus, AFB: Acid-fast bacillus

Table 2: Results of herbal home hyperthermia mothers and their children who expressed products of adaptive immune

response

Products of adaptive immune

Herbal home hyperthermia

Herbal home hyperthermia mothers and their children

response children (n=104; 5-8 years) who expressed products of adaptive immune response
Anti-HCV 3(2.9) 2 (1.6)

HIV P24 antigen/antibody 3(2.9) 0

Anti-HBe 5(4.8) 5(4.8)

HBeAg 15 (14.4) 15 (14.4)

Plasmodium 10 (9.6) 0

AFB 0 0

Expression of two or more of anti-HCV, 0 2 (1.6) HIV P24Ag/Ab+HBeAg+anti-HBe

HIV P24 antigen/antibody and anti-HBe

HCV: Hepatitis C virus, AFB: Acid-fast bacillus
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Figure 2: Frequency of herbal home hyperthermia mothers and their
children who expressed Products of adaptive immune response

Frequency of anti-HBe expressed in mothers of
hyperthermia patients (10.6% [11]) and children with
normal body temperature (9% [9]) was higher than in the
hyperthermia herbal home children (4.8% [5]), while higher
frequency of HBeAg was found in hyperthermia herbal
home children (14.4% [15]) and their mothers (14.4% [15])
compared with the results obtained in children with normal
body temperature (4% [4]) [Tables 1 and 2; Figures 1 and 2].

The frequency of anti-HCV in herbal home hyperthermia
children (2.9% [3]) was higher than the results obtained in
their mothers (1.9% [2]) and children with normal body
temperature (1% [1]) [Tables 1 and 2; Figures 1 and 2].

The HIV P24 antigen/antibody expressed by the mothers
of herbal home hyperthermia children (3.85% [4]) was
higher than the results obtained in their children (2.9% [3]),
while none of the children with normal body temperature
expressed HIV P24 antigen/antibody [Tables 1 and 2;
Figures 1 and 2].

The frequency of Plasmodinm in mothers of herbal home
hyperthermia children (19.2% [20]) was higher than the
results obtained in their hyperthermia children (9.6% [10])
and children with normal body temperature (3% [3]).

The frequency of HIV in hyperthermia was
2.9% (3), while that of active/replicating hepatitis
B virus (HBV) and HCV was 14.4% (HBeAg) and
2.9% (anti-HCV) [Tables 1 and 2; Figures 1 and 2].

Only mothers of hyperthermia herbal home
children expressed 1.6% (2) HIV P24Ag/
Ab + HBeAg + anti-HBe [Tables 1 and 2; Figures 1 and 2].

None of the mothers of hyperthermia herbal home
children expressed HIV P24 antigen/antibody and infected
with Plasmodium as against 2.9% (3) and (9.6% [10])
obtained in their children. 1.6% (2) of the mothers of
hyperthermia herbal home children expressed anti-HCV
as against 2.9% (3) of their children who expressed
the immunoserologic marker, while the hyperthermia
herbal home children and their mothers expressed
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anti-HBe (4.8%"! vs. 4.8% [5]) and HBeAg (14.4%!"! vs.
14.4% [15]) [Tables 1 and 2; Figures 1 and 2].

DISCUSSION

The results obtained showed products of adaptive
host immune response to viral agents in hyperthermic
pediatric patients receiving malaria treatment and the
immunoserologic status of their mothers as: 2.9%
(3) anti-HCV; 2.9% (3) HIV P24 antigen/antibody; 4.8%
(5) anti-HBe; 14.4% (15) HBeAg; 9.6% (10) Plasmodium;
0% (0) AFB in herbal home hyperthermia children, and
none of them expressed two or more of anti-HCV, HIV
P24 antigen/antibody, HBeAg, and anti-HBe, while their
mothers expressed: 1.9% (2) anti-HCV; 3.85% (4) HIV
P24 antigen/antibody; 10.6% (11) anti-HBe; 14.4%
(15) HBeAg; 19.2% (20) Plasmodinmy and 1.6% (2) HIV
P24Ag/Ab + HBeAg + anti-HBe.

Expression of anti-HCV indicates HCV infection, HIV
P24 antigen/antibody indicates HIV infection, anti-HBe
indicates antibody to envelope antibody of HBV, which is a
sign of HBeAg clearance after 6 months of HBV infection,
while HBeAg indicates active or replicating HBV. These
viral infections are associated with hyperthermia in addition
to Plasmodinm infection. These infectious agent indices
were also found in mothers and children with normal body
temperatures, which can be associated with the explanation
that some infection could be asymptomatic.”"’!
However, the results obtained in the children with normal
body temperature showed 1% (1) anti-HCV; 0% (0) HIV
P24 antigen/antibody; 9% (9) Anti-HBe; 4% (4) HBeAg;
3% (3) Plasmodiuns; and 0% (0) AFB, and none of them
expressed two or more of anti-HCV, HIV P24 antigen/
antibody, HBeAg, and anti-HBe.

Frequency of anti-HBe expressed in mothers of
hyperthermia patients (10.6% [11]) and children with
normal body temperature (9% [9]) was higher than in the
hyperthermia herbal home children (4.8% [5]), while higher
frequency of HBeAg was found in hyperthermia herbal
home children (14.4% [15]) and their mothers (14.4% [15])
compared with the results obtained in children with normal
body temperature (4% [4]). Expression of anti-HBe
indicates clearance of HBeAg in HBV infection, while
HBeAg indicates active HBV infection, which also indicates
that the HBV is replicating which can generate increase in
body temperature.’ !

The frequency of anti-HCV in herbal home hyperthermia
children (2.9% [3]) was higher than the results obtained in

their mothers (1.9% [2]) and children with normal body
temperature (1% [1]). This can be associated with the fact
that one of the manifestations of active HCV infection is
hyperthermia.

The HIV P24 antigen/antibody expressed by the mothers
of herbal home hyperthermia children (3.85% [4]) was
higher than the results obtained in their children (2.9% [3]),
while none of the children with normal body temperature
expressed HIV P24 antigen/antibody. This may account
for differences in the level of exposure to HIV infection
and that not all cases of HIV infections are associated with
hyperthermia.” !

The frequency of Plasmodinm in mothers of herbal home
hyperthermia children (19.2% [20]) was higher than the
results obtained in their hyperthermia children (9.6% [10])
and children with normal body temperature (3% [3]). This
is because some Plasmodium infection may be asymptomatic
because hyperthermia is a major manifestation of the
infection.!"!

The frequency of HIV in hyperthermia was 2.9% (3),
while that of active/replicating HBV and HCV was
14.4% (HBeAg) and 2.9% (anti-HCV), respectively. This
affirms hyperthermia as a major symptom of active viral
infection.’"?!

Only mothers of hyperthermia herbal home
children expressed 1.6% (2) HIV P24Ag/
Ab + HBeAg + anti-HBe. This can be linked with the
possibility of viral coinfections as they share common
route of transmission.

None of the mothers of hyperthermia herbal home children
expressed HIV P24 antigen/antibody and infected with
Plasmodinm as against 2.9% (3) and (9.6% [10]) obtained in
their children. 1.6% (2) of the mothers of hyperthermia
herbal home children expressed anti-HCV as against 2.9% (3)
of their children who expressed the immunoserologic
marker, while the hyperthermia herbal home children and
their mothers expressed anti-HBe (4.8%"! vs. 4.8% [5]) and
HBeAg (14.4%0") vs. 14.4% [15]). This can be explained
as there is a possibility of maternal transmission of viral
infection, which notwithstanding can also be contracted
through other means.!'"""’!

CONCLUSION

Adaptive immune response to viral infection in hyperthermia
has been demonstrated through the expression of
anti-HBe, HBeAg, anti-HCV, and HIV P24 antigen/

50 International Journal of Clinicopathological Correlation | Volume 4 | Issue 2 | July-December 2020



[Downloaded free from http://www.ijcpc.org on Friday, January 28, 2022, IP: 60.243.15.88]

Olaniyan, et al.: Products of adaptive host immune response to viral agents and immunoserologic status of hyperthermia pediatric patients and

their mothers

antibody associated with hyperthermia including HBeAg

and anti-HCV traceable to maternal transmission.
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