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Hypothetical Function of Influent Nutrients for the
Immunological System in the Aspect of the
Treatment of Patients with Visceral Leishmaniasis
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Abstract— The advances in studies related to serious diseases
constitute new paradigms to understand the processes of illness
and seek other ways to reduce the morbidity and mortality of
people affected, so this study proposes to seek new knowledge
about the relationship between nutrients as an influent factor in
the immune system related to the treatment of patients with
visceral leishmaniasis. The nutritional factor can act effectively
in the treatment during the infectious diseases, improving the
recovery and the healing process. Of the various existing
nutrients we searched for vitamin A, zinc and protein. Of the
various functions of these nutrients it is pointed out: vitamin A -
strengthening of the immune system and antioxidant defense, is
fundamental for T cell growth and function, important for
lymphocyte secretion and proliferation, cell differentiation,
immunity mechanisms, hematopoiesis and coagulation system.
Zinc, which regulates the function and expression of
transporters of divalent metal-1-DMT1 and
iron-IREG23-regulated mRNA, required for cell reproduction,
differentiation and growth, tissue repair and immune defense,
plays an important role in process of DNA transcription,
translation and replication. Proteins present immunological
protection, recognize and bind with antigens, such as viruses
and bacteria, are enzyme catalysts, carriers of hemoglobin and
myoglobin, protective of antibodies, fibrinogen and cytokines.

Index Terms— Immune system, Malnutrition, Nutrients,
Visceral leishmaniasis.

. INTRODUCTION

Visceral leishmaniasis (LV), or kalazar, is caused by
Leishmania species belonging to the Leishmania donovani
group, is a serious disease, potentially fatal to humans when
the appropriate treatment is not instituted, the etiological
agent in Brazil is the L. chagasi, a species similar to L.
infantum found in some countries of the Mediterranean and
Asia.[1]

Considered to be one of the neglected diseases, which not
only prevail in poverty, according to the World Health
Organization (WHO), more than one billion people are
infected with one or more neglected diseases, which
represents a significant part of the world population.[2]

Zoonosis characterized by systemic involvement, visceral
leishmaniasis (LV) is a disease that affects millions of people
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in various tropical and subtropical regions of the world, its
clinical presentation varies from the asymptomatic forms to
the classic picture of parasitosis, with fever, anemia ,
hepatosplenomegaly, leucopenia, and may also present
diarrhea, asthenia, haemorrhagic phenomena, icterus and
vomiting.[3]

Patients with visceral leishmaniasis may present with
malnutrition, which may affect the host's immune system,
making people vulnerable to infections.[4] An aggravating
factor is that malnutrition is associated with poor patient
prognosis, such as an increased risk of infections, longer
hospitalization and increased morbidity and mortality.[5]

A study by Werneck[6], identified that nutritional status is
one of the main modulators of the immune response,
definitive for the risk and prognosis of infectious diseases, as
well as, it can be influenced by the infectious condition of the
disease, evidencing a poor nutritional status contributing to
the development and evolution of the infection.

Nutrients can influence the immune system so that the
immune response can act effectively in treatment during
infectious diseases, improving recovery. A study by Maciel
[7], emphasizes the importance of vitamin A as a regulating
factor in the immune system that can positively influence the
outcome of the treatment of infections. In case of
malnutrition it increases the risk of developing diseases such
as visceral leishmaniasis.

Vitamin A is essential for immunity and its deficiency is
related to an increase in morbidity and mortality from
infectious diseases. This vitamin is essential for the
development and function of the T «cell and its
supplementation is related to a decrease in the morbidity and
mortality of patients who after a supplementation of this
nutrient presents a better clinical prognosis. [8]

In developing countries, vitamin A deficiency and parasitic
infections are common and pose serious problems for public
health[9]. The nutritional status of zinc is related to the direct
modulating mechanisms of gene expression, from the
modulation of enzymatic activity or signaling molecules that
depend on the binding of zinc, which is also essential for the
normal function of the immune system; in a way that the
deficiency can occur, thymic atrophy, lymphopenia,
decreased mitosis, immunoglobulin. In zinc deficiency, the
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activity of Natural killer (NK), phagocytosis by macrophages
and leukocytes, occurs in the generation of oxidative damage,
decreasing the number of granulocytes.[10]

The insufficient daily intake of zinc affects the subgroups
of children, young women, the elderly or people on a
restricted diet, and may develop a subclinical deficiency and
cause immunological dysfunction, since zinc is related to the
activity of T- helper cells, development of T - cytotoxic
lymphocytes, proliferation of T lymphocytes, production of
Interleukin - 2 and programmed death of cells of myeloid and
lymphoid origin.[11]

A study by Freire [12] reveals that zinc plays a

fundamental role in the defense of the organism, influencing
the proliferation and maturation of the defense cells, so that
individuals with zinc deficiency are susceptible to infections,
altered natural killer cell (NK) activity that are important for
immunity against infections.
In the case of protein is an essential macronutrient,
consumption is necessary by the human being to stay healthy.
Proteins are part of the biological structure, so the
construction and maintenance of the human organism
depends on the supply of this macronutrient. Among the
various functions of proteins, they also act to prevent and
fight important infections and infectious diseases.[13]

Il. HYPOTHESIS

The terminology malnutrition (or malnutrition) refers to a
pathological state motivated by the absence of intake or
absorption of nutrients, according to the severity of the
clinical picture, malnutrition can be divided into first, second
and third degree. Sometimes this nutritional disorder can be
mild and translate, without any record of symptoms, into an
inadequate or unbalanced diet, however, there are more
serious cases whose consequences may be irreversible.

The nutritional factor and the various functions of nutrients
involving the immunological system related to the treatment
of visceral leishmaniasis need further studies to evaluate its
effects on the healing process of patients with leishmania as
well as the various functions of the nutrients related to the
system immunological.

Studies related to the field of knowledge of malnutrition
seek to evaluate the factors associated with food consumption
and methodological aspects of dietary intake as well as the
combination of the consumption of basic foods of good
nutritional quality with foods of low nutritional quality and
high energy density, characteristics that result in high
prevalence of food inadequacy correlated with increased rates
of chronic diseases that indicate the national context of
morbidity and mortality. [14] Among the various nutrients,
Vitamin A, zinc and protein are considered as influencers in
the immune system for the treatment and cure of visceral
leishmaniasis.
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I1l. FUNCTIONS OF VITAMIN ‘A’

Vitamin A has several functions, such as immune system
strengthening and antioxidant defense, is critical for T cell
growth and function and its supplementation is associated
with a drop in morbidity and mortality in infectious diseases
[8].

It acts on the maintenance of epithelial tissue, protein
synthesis, differentiation of bone cells, adequate functioning
of the immune system, important for the secretion and
proliferation of lymphocytes [15].

Vitamin A acts against oxidative stress for individuals with
infectious processes and has anti-inflammatory action.[16]
Vitamin A deficiency may affect cell differentiation,
immunity mechanisms, hematopoiesis and coagulation
system, these abnormalities can aggravate infections and
anemia by significantly increasing morbidity and mortality
from infectious diseases[17].

IV. ZINC FUNCTIONS

Zinc acts on the hematological conditions by the
participation of the nutrient in the iron metabolism, acting on
the regulation of the function and expression of the
transporters of divalent metal 1-DMT1 and mRNA regulated
by iron-IREG23. Promotes a significant increase in the
variation of hemoglobin levels and hematocrit levels [18].

Zinc provides several functions in the human body is
important for the proper functioning of metabolism,
necessary for cell reproduction, differentiation and growth,
tissue repair and immune defense. In the immune system, it
plays a key role in the process of DNA transcription,
translation and replication. It consists of more than 300
enzymes that participate in the metabolism of carbohydrates,
lipids and proteins and the synthesis and degradation of
nucleic acids [19].

It influences the hormonal regulation of cell division,
especially via growth hormone (GH) and insulin-dependent
growth factor | (IGF-I), besides interfering with mitogenic
hormones, acting on cell proliferation [20].

Zinc plays an important role in various physiological
processes, acting in intracellular signaling, repair of DNA
damage, cell proliferation, maintenance of immune and
anti-inflammatory systems [21].

V. PROTEIN FUNCTIONS

Genetic information in humans is contained in the structure
of DNA, which determines the type and amount of proteins
synthesized in each cell of the organism, so the proteins are
responsible for the synthesis of all other cellular components,
are the most abundant macromolecules biological and
represent the main structural and functional component of all
cells of the organism, have several functions, including
immunological protection, antibodies are highly specific
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proteins that recognize and bind with antigens such as viruses
and bacteria.[22]

Proteins are organic compounds most common in an
organism, are present in all cellular structures composing
intercellular substances, hormones and antibodies, stand out
for their diversity of functions in the body, as main actions are
evidenced, as enzyme catalysts, carriers of hemoglobin and
myoglobin, protective of antibodies, fibrinogen and
cytokines.[23]

Because it is an essential macronutrient, the consumption

of the protein is necessary for the human being to remain
healthy, since they are part of the biological structure, so that
the construction and maintenance of the human organism
depend on the supply of this macronutrient, among its various
functions proteins , also act to prevent and combat major
infections and infectious diseases.[23]
Protein-caloric malnutrition depresses the humoral and
cellular immune function, reducing fractions of the
complement system, number, proliferation and function of
the circulating T lymphocytes (consequently the production
of cytokines), and altering the recognition of antigens.[24].

VI. CONCLUSION

The data present the various functions of vitamin A and
zinc, such as the strengthening of the immune system and
related association with decreased morbidity and mortality in
infectious diseases. The inclusion of immune system
enhancement is related to the systemic inflammatory
response to visceral leishmaniasis. It is related to the proper
functioning of the immune system, important for the
secretion and proliferation of lymphocytes, as well as, it
promotes a significant increase in the variation of
hemoglobin levels and hematocrit levels.

Related to zinc constitutes more than 300 enzymes that
participate in the metabolism of carbohydrates, lipids and
proteins and the synthesis and degradation of nucleic acids, it
participates in various functions in the human body in the
immune system, plays a fundamental role in the process of
transcription, translation and replication of the DNA. It is
important for reproduction, differentiation and cell growth
and immune defense.

The study indicates that hospitalized patients with severe
diseases may present malnutrition due to the disease itself or
due to reduced food intake, malabsorption and increased
energy expenditure, this factor can affect the host's immune
system, making people vulnerable to infections, longer
hospitalization time and increased morbidity and mortality.

Thus, the study points out that the nutritional factor is of
fundamental importance in reducing mortality from
infectious diseases, that deficiency of vitamin A, zinc and
protein is related to the greater susceptibility to infections in
people due to damage in the immune system.

v/
chlgcn

Re: [

REFERENCES

[1] Gontijo CMF, Melo MN. Leishmaniose Visceral no Brasil: quadro
atual, desafios e perspectivas. Rev. Bras. Epidemiol. 2004;3(7).

[2] Ministério da Saude (BR). Departamento de Ciéncia e Tecnologia.
Secretaria de Ciéncia, Tecnologia e Insumos Estratégicos. Doengas
negligenciadas: estratégias do Ministério da Satde. Rev Saude Publica
2010; 44(1):200-202.

[3] Oliveira JM et al. Mortalidade por leishmaniose visceral: aspectos
clinicos e laboratoriais. Revista da Sociedade Brasileira de Medicina
Tropical 43(2):188-193, mar-abr, 2010.

[4] Mengesha B, et al. Prevalence of malnutrition and associated risk
factors among adult visceral leishmaniasis patients in Northwest
Ethiopia: a cross sectional study BMC Research Notes 2014, 7:75

[5] Oliveira TC, et al . Estado nutricional de criancas e adolescentes
hospitalizados: comparagdo entre duas ferramentas de avaliacéo
nutricional com pardmetros antropométricos. Rev paul pediatr, v. 35, n.
3, p. 273-280, set. 2017 Disponivel  em
<http://www.scielo.br/scielo.php?script=sci_
arttext&pid=S010305822017000300273&Ing=pt&nrm=iso>.

[6] Werneck GL, Hasselmann MH, Gouvéa TG. Panorama dos estudos
sobre nutri¢do e doengas negligenciadas no Brasil. Ciéncia & Saude
Coletiva, 16(1):39-62, 2011

[71 Maciel BLL et al. Dual Immune Modulatory Effect of Vitamin A in
Human Visceral Leishmaniasis. PLoS ONE 9(9): el07564.
d0i:10.1371/ journal.pone. 0107564

[8] Luz KG et al. Nivel sérico da vitamina A em criancas portadoras de
leishmaniose visceral. Revista da Sociedade Brasileira de Medicina
Tropical 34(4): 381-384, jul-ago, 2001

[9] Janmohamed A, Doledec D. Comparison of administrative and survey
data for estimating vitamin A supplementation and deworming
coverage of children under five years of age in Sub-Saharan Africa.
Tropical Medicine and International Health. 2017; 22(7):822—-829.

[10] Fernandes AG, Mafra D. Zinco e cancer — Uma Revisdo. Rev. Salde.
Com 2005; 1(2): 144-156

[11] Dutra OJE, Marchini JS. Ciéncias Nutricionais — Aprendendo a
aprender. 2th ed. S&o Paulo: Sarvier, 2008, p 188- 192.

[12] Freire HS, Fernandes Cruz Josilaine B. Uma revisdo sobre o zinco
Ensaios e Ciéncia: Ciéncias Bioldgicas, Agréarias e da Sadde [en linea]
2011, 15 (Sin mes)

[13] Fogaga JRV."Fungdo das proteinas e suas fontes na alimentagdo”;
Brasil Escola. Disponivel em <http://brasilescola.uol.com.br/quimica/
funcao-das-proteinas-suas-fontes-na-alimentacao.htm>. Acesso em 01
de maio de 2017.

[14] Sichieri R, Pereira RA. Revista de Saude Publica: 50 years
disseminating the knowledge in nutrition. Rev Saude Publica
2016;50:72

[15] Pedraza DF. Evidéncias do impacto da suplementagdo mdltipla com
micronutrientes no crescimento de pré-escolares: revisao sistematica.
Rev. Bras. Salde Matern. Infant., Recife, 14 (1): 17-37 jan. / mar.,
2014

[16] Nogueira CR et al. Serum concentrations of vitamin A and oxidative
stress in critically ill patients with sepsis. Nutr Hosp.
2009;24(3):312-317

[17] Gurgel CSSetal. Vitamin A nutritional status in high- and low-income
postpartum women and its effect on colostrum and the requirements of
the term newborn. J Pediatr (Rio J). 2017, In press.

[18] Silva APR Efeito da suplementag&o de zinco a criancas de 1 a 5 anos de
idade. J Pediatr (Rio J). 2006;82(3):227-31

[19] [19] Macédo EMC et al. Efeitos da deficiéncia de cobre, zinco e
magnésio sobre o sistema imune de criangas com desnutricdo grave.
Rev Paul Pediatr 2010;28(3):329-36.

[20] Pedraza DF. Evidéncias do impacto da suplementacdo multipla com
micronutrientes no crescimento de pré-escolares: revisdo sistematica.
Rev Bras Satde Matern. Infant., Recife, 14 (1): 17-37 jan. / mar., 2014

[21] Ribeiro SMF et al. Efeitos da suplementagdo de zinco na fadiga e na
qualidade de vida de pacientes com cancer colorretal. einstein.
2017;15(1):24-8

[22] Angelis RC, Tirapegui J. Fisiologia da nutricdo humana. Aspectos
basicos, aplicados e funcionais. 2th ed. Sdo Paulo: Atheneu, 2007.
565p.

[23] Maesta N et al. Efeito da oferta dietética de proteina sobre o ganho
muscular, balango nitrogenado e cinética da 15N-glicina de atletas em
treinamento de musculagéo. Revista Brasileira de Medicina do Esporte.
S&o Paulo Sp: Soc Brasileira Med Esporte, 2008; 14(3): 215-220.

[24] Franca TGD etal . Impact of malnutrition on immunity and infection. J
Venom Anim Toxins incl. 2009; 15(3): 374-390.

www.ijntr.org



Hypothetical Function of Influent Nutrients for the Immunological System in the Aspect of the Treatment of Patients
with Visceral Leishmaniasis

Nurse. Theologian. Specialist in Teaching
Higher Education; Nursing in Cardiology and
Intensive Care. Master in Family Health. PhD
student in Biotechnology of Health (Federal
University of Piaui - Brazil). Professor at
UNINASSAU Faculty; Faculdade Evangélica
do Piaui. Faculdade CET. Researcher in the
areas of Health, Theology and Education

v/

Rese.

Www.ijntr.org



