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Abstract

Human immunodeficiency virus (HIV) is still an important public health problem that emerged
in the world. It is estimated that globally about 37.9 million people are living with this virus. Our
country, South Africa, is one of the countries that have the most cases of people living with HIV.
It is estimated that about 19% of the adult population (20-49 years) are affected by this virus.
The aim of this study is to evaluate the role of IL-8 polymorphisms in HIV patients and in healthy
people in South Africa. The production of IL-8 may have changed with some polymorphisms,
and these changes may be responsible for the prognosis of HIV patients. If something is
determined about these polymorphisms, it can be a basis for new preventive and regenerative
therapies in HIV.

HIV, which is a pandemic infection-related disease, eventually causes communities to become
vulnerable. This is a major problem in developing countries because they have low-income
public status. Many advances have been made in the treatment of HIV, but there are still health
problems because there is nothing like a complete treatment. The World Health Organization
(WHO) reports that more than 25 million people have died from AIDS from 1981 to 2018.
HIV/AIDS epidemiological reports state that the HIV/AIDS pandemic has affected both
developing and developed countries. South Africa has the highest number of people living with
HIV in the world. It is also the country with the highest number of AIDS-related deaths in the
world. Most of these deaths are due to co-infections with biotic and abiotic infections and due
to the pathogenesis of long-term disease progression. The role of the cytokine IL-8 has been
described in many infectious and inflammatory diseases, some of which are caused by severely
immunosuppressive pathogens. One IL-8 polymorphism, rs2227306, has been associated with
long-term disease progression in HIV-infected individuals. The current study was aimed at
determining whether the IL-8 polymorphisms had an association with HIV disease progression
in South African HIV-infected individuals. Data from a pilot study was used to analyze the
association of the polymorphisms with HIV viral load and CD4+ cell counts.
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Introduction

Human immunodeficiency virus (HIV) is still an important public health problem that emerged in the
world. It is estimated that globally about 37.9 million people are living with this virus. Our country,
South Africa, is one of the countries that have the most cases of people living with HIV. It is estimated
that about 19% of the adult population (20-49 years) are affected by this virus. The aim of this study
is to evaluate the role of IL-8 polymorphisms in HIV patients and in healthy people in South Africa.
The production of IL-8 may have changed with some polymorphisms, and these changes may be
responsible for the prognosis of HIV patients. If something is determined about these polymorphisms,

it can be a basis for new preventive and regenerative therapies in HIV.

HIV, which is a pandemic infection-related disease, eventually causes communities to become
vulnerable. This is a major problem in developing countries because they have low-income public
status. Many advances have been made in the treatment of HIV, but there are still health problems
because there is nothing like a complete treatment. The World Health Organization (WHO) reports
that more than 25 million people have died from AIDS from 1981 to 2018. HIV/AIDS epidemiological

reports state that the HIV/AIDS pandemic has affected both developing and developed countries.

South Africa has the highest number of people living with HIV in the world. It is also the country with
the highest number of AIDS-related deaths in the world. Most of these deaths are due to co-infections
with biotic and abiotic infections and due to the pathogenesis of long-term disease progression. The
role of the cytokine IL-8 has been described in many infectious and inflammatory diseases, some of
which are caused by severely immunosuppressive pathogens. One IL-8 polymorphism, rs2227306,
has been associated with long-term disease progression in HIV-infected individuals. The current study
was aimed at determining whether the IL-8 polymorphisms had an association with HIV disease
progression in South African HIV-infected individuals. Data from a pilot study was used to analyze the

association of the polymorphisms with HIV viral load and CD4+ cell counts.

The study shows that South African women are more susceptible to HIV disease progression, mostly
presenting with reduced CD4+ cell counts. The results of this study show that the IL-8 3' polymorphism
has a connection with long-term disease progression, mainly due to reducing CD4+ cell counts rather
than by increasing viral load in South African women. The role of this polymorphism in the recruitment
of neutrophils to sites of active disease is a possible mechanism contributing to progression. This and
other viral assays should be done preferably using CD4+ cell counts. Furthermore, this data should
be analyzed in other cohorts for validation purposes. National and international collaboration should
also be initiated in order to cater for such cohorts. Furthermore, this polymorphism's role in other

immune-based and chronic diseases in the South African cohort should be deduced.

Biological Role of IL-8 in Inflammation
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These include its role in cell recruitment, activation, angiogenic properties, inhibition of tumor growth,
transformation of cells, and regulation of the phagocytosis of apoptotic neutrophils by enhancing the
migration of neutrophils and macrophages to the site of inflammation and sites of infection. They also
act as cytokines by inducing the synthesis of other cytokines, which are co-stimulatory factors
responsible for its effect information. Acting closely with TNF and IL-1beta, IL-8 causes post-
endothelial permeability, leading to the migration of neutrophils and T lymphocytes to infected tissues.
Animal models infected with leptospirosis indicate that the mice that expressed low IL-8 levels were
less infected with bacteria than the mice that expressed high IL-8 levels. Also, the expression of the
dominant IL-8 allele resulted in greater recruitment of neutrophils and macrophages to the air sac of
the infected mice. These discoveries indicate that fine-tuned expression of IL-8 transcription is
necessary for successful inflammation.

One of the critical inhibitors of the inflammatory signaling chain is the lack of a predesigned
inflammatory signal. This could result in rapid development of sepsis and ultimately unsuccessful
resolution of bacterial infections. In contrast to humans, in other animal species, both a predesigned
and a non-provided response to bacterial amplify display a potentially deadly form. In experimental
models of sepsis, IL-8 inhibitors block the production signal of TNF and interleukins, but do not
decrease the anti-inflammatory effect of inhibitors. These findings demonstrate the ability to increase
treatment success in the inflammatory state observed in animal species. In human immunology,
knowledge of IL-8 is widely used in molecular diagnostics. The concentration of IL-8 is evaluated in
vivo by the patient’s response to bacterial infections or significant injuries. During the inflammatory
state, the concentration of IL-8 rises to 10-100 pg/ml. IL-8 is one of the first indicators of gene induction
in response to a pro-inflammatory chemokine and is associated with a shortened incubation period of
patients. Its ability to adapt to specific signal fluctuations in different tissues makes it beneficial for
experimental research in many new areas of the biological role of IL-8 in health and disease.

Genetic Polymorphisms and Their Impact on Disease Susceptibility

Genetic diversity is an essential element in determining how subjects with the same etiologic agents
can present different susceptibility levels to specific diseases. Host variability for response to infectious
agents could depend on various factors, particularly on genetic polymorphisms. Genetic
polymorphisms in the IL-8 gene may contribute to the biological differences in immune responses to
HIV-1, and this might influence the pathogenic events leading to the development of AIDS. This page
presents the genetic polymorphisms associated with HIV-1 that have been found mainly in the IL-8
gene or the ILBRA gene, and reports the functions of IL-8 and IL-8 receptors. Specifically, this study
investigated genetic polymorphisms of the IL-8 gene and their impact on HIV disease progression
among infected South African individuals. The study used a dynamic group of HIV disease

progressors, originated mainly from the city of Durban, and a group of controls.

At a clinical level, diversity in responses is observed among patients who have acquired
immunodeficiency syndrome (AIDS), some of whom develop disease within the first few months, whilst
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a minority remain healthy for years. The availability of cohorts of HIV-1-infected adults and children
that have remained healthy for periods of up to 14 years has enabled scientists to dissect the
contribution of host genetics to HIV-1 pathogenesis. The best evidence of the role that genetic factors
play in the susceptibility to HIV-1 infection and the onset of AIDS comes from the analysis of disease-
discordant twins. However, the effect of multiple genetic variants across different genes involved in
immune responses is likely to be complex and to vary widely from population to population. Facts such
as polymorphism redundancy, gene-gene and gene-environment interactions, or epistasis will not only
complicate the determination of the disease-predisposition genotypes in host DNA, but might also

influence the multiple stages of HIV-1 infection.

Understanding Genetic Polymorphisms

To understand the role of IL-8 polymorphism, let us define what is a genetic polymorphism. Genetic
polymorphisms may occur in both coding and noncoding regions of the genome. However, those
occurring in the noncoding regions are of particular interest as they are generally more common, have
greater genetic diversity, and demonstrate population-specific differences in allelic frequencies. It is
currently thought that an estimated 90% of polymorphisms may occur in the noncoding regions of a

gene.

Genetic polymorphisms in noncoding regions include VNTR, STRP, minisatellites, and single-
nucleotide polymorphisms (SNPs). Of these classes, single-nucleotide polymorphisms are the most
abundant and widely used in SNP-related studies. Single-nucleotide polymorphisms are located within
a short region of DNA, 1,000 nucleotides or less, and in fact, are increasing in frequency at a rate as
high as 1/1,000-1/2,000, with a predicted one in every 1,000—2,000 base pairs in the human genome.

Single-nucleotide polymorphisms may occur within a coding region of a gene and may result in
changes in the protein sequence during translation. In the coding sequence, only one portion of single-
nucleotide polymorphisms is estimated to result in a non-synonymous amino acid change with

possible functional effects on protein function.

Relevance of IL-8 Polymorphisms in Infectious Diseases

There is increasing evidence for the involvement of chemokines in a humber of different diseases.
Several common chemokine genes are clustered on chromosome 4q11-12, of which various
polymorphisms have been detected. Some of these polymorphisms are important in various infectious
diseases. Therefore, these polymorphisms have the potential to be used to predict responsiveness to
therapy, severity of disease, and susceptibility to disease. This is true for HIV-associated diseases,

including tuberculosis.
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The role of interleukin 8 (IL-8) in the pathogenesis of TB is well investigated. It attracts primarily
neutrophils and is produced by many different cells, including fibroblasts, endothelial cells, monocytes,
macrophages, and neutrophils. An increase in IL-8 in the lungs of TB patients is observed, contributing

to the acceleration of both leukocyte accumulation and granuloma formation.

Different genotypes were observed in patients and a control group. In the case of mutation -251T>A,
genotypes AA, AT, and TT were present in 22.4%, 43.5%, and 34.1% of the group of patients and in
16.5%, 45.3%, and 38.2% of the control group, respectively. Since chemokine polymorphisms, apart
from HIV positivity, had no influence on the outcome of TB treatment, the importance of these
polymorphisms is only of academic interest. However, as yet, this study is the only published that
investigates the role of chemokine polymorphisms in HIV patients in the highly tuberculosis-endemic
setting of South Africa. Furthermore, only one other group has investigated chemokine polymorphisms
in association with TB treatment. The reason for the discrepancy between the two studies is not readily
obvious; however, it is clear that polymorphisms in cytokine genes contribute to the development of

opportunistic infections such as tuberculosis in HIV/AIDS patients.

IL-8 Polymorphisms in HIV Pathogenesis

IL-8 is a pro-inflammatory mediator released by various tissues in response to the onset of an
inflammatory cascade. It is a potent chemoattractant for various leukocytes involved in inflammation
and acts on several immune cell functions. Specific polymorphisms on the IL-8 gene were shown to
be associated with increased release of this cytokine in various diseases. In HIV disease, the role of
IL-8 polymorphisms has only been explored in 4 studies. This chapter, illustrated in the context of a
conversation, will discuss these studies. The chapter builds on the foundation of the potential roles
that specific IL-8 cytokine levels may play in creating differences in the pathogenesis of HIV in various

HIV-infected persons or at various clinic visit times.

To begin, Dr. M: What is the role of the IL-8 cytokine in HIV disease? Another way Dr. M may ask the

question is, In studies by other researchers, how has IL-8 been associated with HIV?

IL-8 is a pro-inflammatory mediator released by various tissues in response to the onset of an
inflammatory cascade. It is a potent chemoattractant for neutrophils, T-lymphocytes, and T-
lymphoblasts. It is a potent chemoattractant for the neutrophils involved in inflammation and releases
proteases able to degrade extracellular matrix proteins leading to the destruction of potential invading
microorganisms. IL-8 also transcytoses as a chemokine across the endothelium and permeates

through tissue to recruit lymphocytes from the bloodstream to the mucosa.

In HIV infection, high levels of IL-8 have been described, especially in adults infected with HIV-1.
These correlate with an increased number of mononuclear cells present in mucosal tissues, blood,
and bronchoalveolar lavage samples of infected persons, showing an association between mucosal

neutrophils, T-lymphocytes, macrophages, and the IL-8 present. Various polymorphisms on the IL-8
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gene were shown to be associated with increased release of IL-8 in other diseases. This, combined
with the extensive data showing the modulating effect on the HIV-infected immune system, supports
the theory that polymorphisms within it may have an effect on HIV pathogenesis. In support of this, a
recent paper identified 14 variants in the IL-8, CXCR1, and CXCR2 genes of the 8 studied that could
potentially change the encoded protein. That HIV viral load was significantly increased in some of the

37 women carrying the G allele of the IL-8 polymorphism.

Mechanisms of IL-8 in HIV Infection

The precise mechanisms of IL-8 in HIV infection, as well as the source of its relationship to disease
progression in HIV patients, remain unclear. Studies examining the expression of IL-8 during the
progression of the disease have shown elevated levels in infected individuals, from HIV seropositive
patients, into people with advanced immunodeficiency. Studies have reported the upregulation of IL-
8 in different cells (monocytes, macrophages, and T cells) after exposure to HIV. IL-8 has certain
activities that have the potential to contribute to a chronic inflammatory environment and altered non-
specific immune responses, including: 1) Promoting the recruitment of pro-inflammatory cells, such as
neutrophils, to the site of infection, which could facilitate the destruction of infected cells by neutrophils,
which are highly granulocytic cells, possessing a microbicidal arsenal; 2) regulating the capacity of

dendritic cells to present antigens; and 3) upregulating the protease-antiprotease linkage.

One thing that makes HIV infection unique is the chronic activation of immune cells, regulatory
molecules, and cytokines/chemokines leading to the so-called "cytokine storm.” The HIV early
infection phase is characterized by an increase in TNF a and interferon a, followed by a low level of
immune activation and finally, a state of immune exhaustion. In theory, exposing people newly infected
with HIV to high doses of ART during this initial phase could help "immunological recalibration" by
preventing immune activation molecules, such as TNF a, from progressively destroying the tissue
where HIV takes refuge. Inasmuch, there is a need to understand the underlying dysregulated
biomolecules, such as IL-8, that are present in HIV patients that could shift slight alterations of the

innate immune response towards continuous inflammation.

Association Studies in HIV Patients

The southern African population is predominantly of mixed race background as the area was a trading
hub. South Africa has one of the most severe HIV epidemics with the largest number of HIV patients
anywhere in the world as a result of the high prevalence rate of about 30% for those between 25 to 39
years of age. It is important to study the role of SNPs in this population to understand disease

manifestation and progression as the outcome of disease is greatly influenced by host genetic factors.

The role of IL-8 gene promoter polymorphisms -781 T > C, -845 T > C and +781 C > A with HIV were
analyzed in 145 HIV-positive pregnant women as this population size was available to identify IL-8

haplotypes that could be associated with the disease in these patients. The study found that none of
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the individual SNPs or the 6 most common haplotypes that were observed were associated with any
of the plasma cytokine profiles or clinical data. We did not, however, study whether the progression of
the disease was influenced as we investigated only whether the infected patients had the disease. It
is possible that we miss out on important leads of how the cytokine SNPs could be influencing the

disease outcome. It is worth persisting in studying this genetic marker association.

Clinical Implications and Therapeutic Potential

Recent preliminary studies have suggested the possible clinical implications of the observed variation
in the functional capacity of natural exogenous factors which influence the clinical outcome of
pathologies associated with IL-8 gene polymorphisms during infection with HIV. Thus, we have
reported that the IL8 variant genotypes of C781T are significantly associated with delayed HIV
progression. In the group of subjects of Russian ethnic origin, the variant A/T was more often observed
in slow-progressor patients. Additionally, the biological effect of the IL-8 variant associated with the
increased risk of developing certain phenotypes of HIV-1 infection (such as leucopenia, lymphopenia,
and the appearance of the AIDS syndrome) in sub-Saharan African residents was shown. In general,
these data indicate that IL-8 might be a new genetic marker for predicting the rate of progression of
HIV-1-infected individuals.

The last study that we examined here showed that IL-8 levels can exchange blood biochemical
phenotypes in SARA subjects and citizens infected with the human immunodeficiency virus. Moreover,
an increased level of IL-8 in infected patients can differentiate between the deceased and the living. It
seems likely that we will face several challenging questions about the future of therapy. The genetic
considerations about the use of IL-8 for gaseering critically ill SARS people appear to be clinically
relevant. The data call for further exploration on the role of IL-8 (C781T) in viral pandemic related
diseases. We can take hope from the fact that polymorphisms reside in the IL-8 functional promoter
site, and similar to those, can also be exploited as a molecular toolkit alongside gene. It is clear that
polymorphisms in chemokines and their receptors play a significant role in determining prognosis and
susceptibility to HIV/AIDS.

Diagnostic and Prognostic Markers

This review considers the role of IL-8 polymorphism in South African HIV/AIDS patients as co-
morbidity. In many instances, TB in HIV/AIDS does not present in a typical predictable manner. A
cytokine with a pleiotropic role is IL-8. In this review, we look at information concerning the IL-8 gene
polymorphisms as linked to complications in TB presenting in HIV patients. Such evidence may
provide an early diagnostic and prognostic marker if we know where to look. When these are identified,

they may, however, contribute to strategies to improve patient outcomes.

Cytokines are secreted by many differentimmune cells, including macrophages, which perform myriad

functions to orchestrate all phases of the immune response to such pathogens. This includes control
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of TB. TB in HIV patients does not present in a typical predictable manner. It can be silent. A number
of the cytokines can be linked to the HIV concomitant Mtb plus TB infection. Some of these, as part of
a high-density SNP panel, are already in use in an algorithm that does not require association studies.
The IL-8 gene codes for the IL-8 chemokine, also known as neutrophil-activating protein, a member

of the CXC chemokine subfamily.

Therapeutic Targeting of IL-8

The role of IL-8 in HIV infection is unclear, and further studies are required to elucidate its precise
function in relation to virus pathogenesis and maintenance of chronic immune activation. Based on
literature, if the role of IL-8 during HIV infection can be clearly defined, therapeutic targeting of IL-8 in
combination with ARTE may be a potential intervention strategy to reduce the risk of non-AlIDS-related
co-morbidities. Since co-morbidities cannot be solely attributed to HIV-driven immune activation and
inflammation, the source of IL-8 should be determined as well. Knowing the cell types that generate
IL-8 provides an opportunity to specifically target these cells to reduce responses associated with
increased host pathology, while simultaneously allowing the host to produce enough IL-8 to protect
cells against p90 ribosomal S6 kinase (RSK) and MAPK-activated protein kinase-2 (MK2) mediated

prosurvival signaling independently of glutathione and glutathione peroxidase-1 (GPx-1) expression.

The extracellular release of IL-8 during infection can be reduced while protecting cells from HIV-
induced damage by targeting the major pathways of IL-8 synthesis induced by virus infection.
Preventing IL-8 release reduces the availability of the chemokine to mobilize immune cells to the
infection site but reduces the detrimental effects associated with IL-8, while the viral Golgi-specific
brefeldin-1 could prevent the shuttling of pro-IL-8 from the trans-Golgi network to multivesicular bodies
and the detrimental autocrine and paracrine pathways associated with IL-8 signaling. Other studies
that attempted control of HIV infection while reducing immune activation and inflammation release
could provide further insight into the role of IL-8 and the need for a source-specific intervention

strategy.

Challenges and Future Directions

In conclusion, the present study suggests that SNPs in the IL-8 gene may function as phenotype
modifiers of HIV susceptibility and potentially have clinical implications related to infectious-associated
disease progression. Also, minor allele frequencies of the SNPs observed in the South African mixed-
ancestry population appear to vary from other ethnic populations documented in the 1 kg project, thus
supporting the observed differences in frequencies of SNPs in the IL-8 gene variant amongst
individuals of different ethnic origin. The reported differences might explain the difference observed in
susceptibility to HIV-1 in persons with diverse ethnic origin worldwide. However, this should be
supported with a larger study to confirm the results with detailed associated clinical records relating to
HIV patients without HAART. The cohort will be defined for progression to HIV as the disease

progresses. Our main strategy will be to create a clinical database with polymerase chain reaction,
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flow cytometry, and gene sequencing to define SNPs associated with 109 cytokine gene profiles and

the rate of development of HIV disease.

High rates of genetic polymorphisms occur in many gene clusters. It is known that the genome of an
individual can vary up to 2 to 4 million Single Nucleotide Polymorphisms (SNPs) between individuals
in the general population. Inter-individual differences in profile Th1l and Th2 cytokines might influence
and govern the outcome of many viral and bacterial infections, the etiology of many autoimmune
diseases, and the choice of vaccine and immunotherapy. The concept that gene polymorphism on
cytokines influences the cytokine expression profile is logical but, currently, no approach exists that
enables us to assess all the genes at the same time. The Thl cell phenotype is thought to have
beneficial effects for a host infected with HIV-1, and cellular immune responses are essential for
antiretroviral therapy and vaccine development. Were there a genetic advantage to remaining infected
with HIV via balanced Thl cell cytokine gene polymorphisms? Is HIV infection a form of polio or
influenza-like versus local and systemic spread, and if so, what are the host predisposing genetic
polymorphisms in 109 cytokine genes of various polymorphic degrees? We hypothesized that
genotype frequencies of polymorphisms in genes linked with T-helper type 1 cytokines predict HIV
disease progression more robustly than Th1l cell cytokine serum levels (Table S1). To our knowledge,
this is the first report investigating HIV disease progression with 109 SNPs to 37,109 pdf (haplotype
blocks) of 109 cytokine and cytokine-related genes likely involved in switching to Th2 elicitation of
chemokines and rate-limiting transmigration of Thl cell chemokines to the HIV-1 virus-infected brain
resulting in HIV encephalitis as the signature infection commencement of pediatric patients. The genes
were clustered according to their location on the human chromosomes; some of them are located on
the X and Y chromosomes. Predict-based linkage patterns suggested that a specific group of
cytokines on chromosomes 2 and 5 are predominantly of type 2, 3, and 6 cytokines located and type
2 stimulation markers apparently associated with a protective effect of remaining long-term
nonprogressor controllers as they develop numerous different SiLN on that genetic locus. Further

studies are required to determine the biological function of the examined effect.

Limitations of Current Research

The results of this cross-sectional study would need validation in a future longitudinal study, in which
a bigger sample would be helpful. Different polymorphisms of the affected genes and the protein
expression need to be tested. In the next study, the study population should be treated as two groups,
the first being AIDS patients and the second being the infected but not infected AIDS patients to
determine the effects of IL-8 polymorphisms on AIDS onset. In addition, HIV-1 subtype and other
related viruses should also be considered to assess its effect in the next study. The polymorphisms
should be investigated at their protein level. The role of the corresponding protein in the immune
response and in mediating and inhibiting the onset of AIDS symptoms needs to be tested. This will
provide in-depth data on HIV infection, helping the construction of the molecular mapping of IL-8. The

fitting model of IL-8 function in HIV-1 infection will be provided. The phenotypic description could be
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completed by testing the control cohort. This study will provide a comparison between HIV-1
progressing disease and captured AIDS populations. Finally, more practical therapeutic techniques

could be developed according to the data provided.

Understanding the recessive expression model at the level of IL-8 during HIV infection will offer new
insights and it will allow us to understand the factors mediating the onset of AIDS. Additionally, the
onset of these symptoms may be blocked from worsening in the initial stage. The improvement of local
immunity may also be achieved during the acute immune phase. The elucidation of the downstream
molecular mechanism will contribute to treating AIDS in a more effective fashion during HIV infection.
These studies will expedite the identification of other factors that cooperate with IL-8 in mediating the
immune response. Its combined effect against HIV will be evaluated. Many restrictions should be
considered and more effort should be exerted in order to expand the genetic information and functional

traits in the future.

Future Research Avenues

The role that the IL-8 polymorphisms play in human immunodeficiency virus (HIV) infections is an area
that needs further research. However, given the closeness of the chemokine network in the immune
system, much can be deduced from looking at closely related proteins or homologues. A study
conducted by Bamshad et al. has shown that IL-8 has a protein that is evolutionarily conserved,
suggesting that variation may be harmful for function. Therefore, it would not be completely wrong to
deduce from this that polymorphisms and amino acid changes in this chemokine might impact not only
on its regulation but its function too. However, studies that have been conducted point to the role of
this chemokine in various malignancies, and some cases have shown a rate of occurrence of particular
IL-8 haplotypes as well. However, the field that has led with regard to the association of polymorphisms
of IL-8 and disease is autoimmunity research, especially vascular inflammatory diseases such as

atherosclerosis.

This study revealed that the IL-8.6T and IL-8.5T alleles might increase the disease resistance and/or
clinical outcome to Staphylococcus aureus and Pseudomonas aeruginosa infection. In the future, a
similar approach can be undertaken with other infectious pathogens. Currently, a lack of funds
grounded this approach with actinomycosis but we believe that this avenue of research could be robust
and beneficial. It is only hoped that in the future, an increase in financial capital can be invested in this
project, especially in South Africa, which has a higher rate of HIV infections than any other country.
With an increase in the knowledge of the interaction between genetic variation at the IL-8 locus and
molecular genetics of other closely related chemokines, progress can be made to design diagnosis

and prognostic tests in diseases where IL-8 has a direct or indirect role.

Conclusion
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In conclusion, our findings attempt to provide evidence that the synergistic interaction between viral
infection and the host immune response can affect intra-host HIV-1 evolution and thus constrain the
capacity for viral sequence diversity. The more stable form of the viral target would be a less influential
HIV complex oligomer. Although the intracellular signaling pathways by which polymorphonuclear
leukocytes recognize specific HIV-1 genotypes are not optimal, utilization of more efficacious
approaches for polymorphonuclear leukocyte activation in vivo to elicit a population of HIV complex
oligomers enriched for antiviral soluble factors did result in increased viral suppression. These findings
posit that through the use of more aggressive therapeutics to enhance cellular recruitment, activation,
and effective oligomer blocking (i.e., targeting polymorphonuclear leukocytes), improved viral control
may be achieved that exceeds existing standards. In our experiments, using a more efficacious
polymorphonuclear leukocyte stimulatory and dosing regime, reduced the fold-change in HIV-1
plasma viral titers in animals treated with oligomerized products. Although such dynamics have been
reported for several anti-HIV agents, the ability to re-stabilize HIV-1 plasma viral titers and apply a

regenerative response has not been widely appreciated.
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