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ABSTRACT

Although the HAART (Highly Active Antiretroviral Therapy) a triple form of drugs has exponentially enhanced the 
CD4+ T immune cell count in HIV-1 infected patients and has improved the expectancy of many HIV-1 infected 
patients’ life. The drug results have also contributed to bringing the plasma virus load up to a clinically undetectable 
level in HIV-1 infected patients for several years. However, with these drug interventions, complete eradication or 
treatment of the virus is hard to achieve. The primary obstacle that has been raised is the persistence of ongoing viral 
replication inside the host CD4+ T immune cells. These infected immune cells can be transformed into the latent 
stage (transcriptionally silent) for many years and hardly be targeted by the current HAART-based interventions. 
Besides this incredible specialty of the HIV-1 virus, it can also simply hide in diverse anatomical reservoirs having 
immune cells at separated locations. The presence of these locations easily facilitates the virus to escape from the 
host immune surveillance and also contributes to low viral production in patients on antiretroviral therapy. As a 
result, we review our current knowledge to provide a better understanding of multifactorial mechanisms during 
the establishment of HIV-1 latency with numerous experimental studies that strongly uphold the ongoing viral 
replication and persistence at the distinct anatomical reservoirs. 

Keywords: HIV-1; Latency; Reservoirs; HAART

INTRODUCTION 

Acquired Immune Deficiency Syndrome (AIDS) the deadliest stage 
of HIV-1 infection (Human Immunodeficiency Virus) caused by 
two species of lentiviruses groups (HIV-1 and HIV-2) [1]. These 
lentiviruses (LV) are belonging to the Retroviridae family and 
were initially identified in the year 1981 [1]. As per UNAIDS 
2020, it is one of the major and the most serious public health 
concern for many countries and territories all across the globe [2]. 
Although the majority of the common cases came from the Low 
Middle-Income Countries (LMIC) with a high effecting rate of 
more than >75 million peoples. A recent estimation by the World 
Health Organization (WHO) showed that during the past three 
decades over 32 million infected peoples have died globally and 
the numbers are rising very rapidly. Other findings from UNAIDS 
2019 showed that more than >38 million peoples were active with 
HIV, and most of them were group age between (15-49) years [3]. 
Despite the HAART based therapy has substantially emerged to 
control the viremia count up to an undetectable level (<50 copies/
ml) in plasma for a very long period and has seen improvement in 
the CD4+ T cell level which further helps the expectation of an 
HIV-1 infected patient to live a normal life [4]. Since the HIV-1 
virus targets the immune cells especially Helper CD4+ T cells of 
the host residing at various tissue locations. Only a few of these 
CD4+ T cells revert back and become memory cells called to be 
transcriptionally silent for a long duration of time, which are 

termed to be non-permissive for viral gene expression. As per the 
American Journal of virology (AJI), only ~1 per million CD4+ T 
cells which is a very limited number of resting CD4+ T cells turned 
out into a latent reservoir. These viruses’ highjack the host immune 
cells at the host molecular level and make them their reservoirs for 
further replication. It is key to note that the establishment of the 
latent stage of the virus occurs during the preliminary weeks of 
early infection (an acute phase) and becomes fully functional after 
interrupting the ART or HAART therapy within a few weeks. We 
undertook a review on this molecular concept in transcriptional 
latency and different studies from numerous clinical experiments 
strongly uphold the ongoing viral replication at the distinct 
anatomical sides. 

HIV LATENCY

The latency can de well-defined as a non-reproductive stage of HIV-
1 infection in individual cells. Latently infected immune cells do 
not yield any viral particles but have the capability to do so [5]. It is 
a multifactorial mechanism that involves many complex processes 
that restricts the host cellular environment for viral replication. 
Even though the process that leads to HIV-1 establishment in 
resting CD4+ T cells it is still a highly controversial topic in the 
scientific fields to understand the concept of latency. Evidence 
suggested that HIV-1 latency can be classified into two parts 
depending upon the integration of HIV-1 virus into the host cell 
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genome or not. Pre-integration and post-integration latency. Pre-
integration latency refers to the partial or complete blockage of the 
viral life cycle at steps-initial to the integration of the virus into 
the host cellular genome (incomplete integration and incomplete 
reverse transcription) [6]. These unintegrated or non-integrated 
linear persist in the cytoplasmic with a half-life of approximately 
1-6 days [7]. However, due to the instability of the pre-integration 
complex, these are no further clinically important as post-
integration latency which involved the major mechanisms by which 
HIV-1 established for latency like Transcriptional Interferences, 
insufficient availability of host transcriptional factors enzymes such 
as (NF-KappaB and NFAT), Chromatin organization and epigenetic 
modifications causing suppression in HIV-1 expression, insufficient 
Tat gene activity promoting a high level of transcription activity, 
Blocks to mRNA splicing or nuclear export, Post-transcriptional 
mechanisms, and cellular mRNAs.

MOLECULAR MECHANISM OF 
POSTTRANSCRIPTIONAL HIV LATENCY 

Transcriptional interferences

The HIV-1 latency mostly occurs at the post-transcriptional level, 
where HIV-1 proviral DNA integrates into the region of host 
cell chromosomal region that is actively transcribed into latent 
resting CD4+ T cells in HIV-1 infected patients currently on 
HAART regimen or in infected cell line model [8]. The findings 
from the interaction of the viral Pre-Integration Complex (PIC) 
with the active gene site of the host factor suggest that the 
Transcriptional Interferences (TI) may help as a potential driver for 
the establishment of latency by maintaining the transcriptionally 
silencing process of integrated HIV-1 provirus [9]. Viral replication 
from these proviruses related to the host gene can suffer intense 
TI due to convergently orientation of the HIV-1 proviruses or 
their close proximity to a stronger host cell gene promotor [10]. 
Using the Jurkat cell-based in vitro latency models has revealed 
the occurrence of integration with the host cell, and ongoing 
transcription from a host promotor which would prevent the Pre-
Initiation Complex (PIC) assembly on the 5’ Long Term Repeated 
(LTR), thus subsequently interfering with the viral transcription 
mechanism [11,12]. Importantly transcriptional interferences act as 
the suppressive influence of one transcriptional process that occurs 
in most of the genomes and has the best possibility to be evolved 
during the time and persistence in regulating gene expression [13]. 
This mechanism of transcriptional interferences may suggest as 
one of the important factors to enforce the HIV-1 latency in the 
primary cell line model, even though orientation preference was 
not observed persistently in acutely infected cells of the host gene 
[14].

Limited availability of transcriptional activators level (NF-
kappaB and NFAT) factors

The importance of insufficient availability of host transcriptional 
activators factors such as NF-KappaB (Nuclear Factor Kappa Light 
Enhancer) or NFAT (Nuclear Factor of Activated T Cell) can 
strongly influence the cause of HIV-1 latency. Both the factors NF-
KappaB (p50 and p65 heterodimer) and NFAT are sequestered 
in the cytoplasmic region with lacking the initial unstimulated 
signals, partially because of protein Murr1 on account of NF-
kappaB1 [15]. The presence of Murr1 protein here in HIV-infected 
T cells inhibits the HIV-1 viral replication up to a certain level in 
resting CD4+ lymphocytes [16]. The 5′ LTR promotor of the HIV-
1 region has multiple DNA binding sites to activate the various 

host cells transcriptional factor such as (SP1, AP-1, NF-kappaB, and 
NFAT) via binding sites to an array of DNA cis-regulatory elements 
which further initiates the binding of RNA pol II for enhancing 
transcriptional process [17]. The absence or below the threshold 
level of NF-kappaB factor strongly repeal the latency establishment, 
one hypothesis study on Jurkat cell treated with PMA (Phorbol 
Myristate Acetate) or prostratin (known to activates HIV expression 
by the host factor activity NF-KappaB) strongly repealed the 
establishment of latency in the infected cell [18]. Although the Sp1 
and kB sites (NF-kappaB) also increase the viral replication to a 
distinct variation while having mutations at the binding site of Sp1 
and kB of the 5’ LTR can reduce the gene expression of HIV-1 by 
causing viral latency [19]. Other evidence suggests that the Activator 
Protein 1 (AP-1) binding site has the potential in regulating the 
establishment of HIV-1 latency. Deletion of this AP-1 site could 
deprive the latency in HIV-1 infection, additionally, the extension 
of this region from 4 nucleotide to 7 nucleotide of AP-1 has also 
increased the establishment of latency event, suggesting that the 
minimal mutations at the AP-1 binding site could possibly alter the 
establishment of HIV-1 latency via promoter [20].

Chromatin organization and epigenetic modifications

One significant mechanism for continuing the latent stage is the 
involvement of the epigenetic modification in the chromatin which 
suppresses the HIV-1 gene expression [21]. The chromatin structure 
is dynamic and has extreme control over regulating the gene 
expression of the host transcriptional process inside the cell [22]. 
The infected J-Lat cell model revealed the HIV-1 integrating sites 
of heterochromatin impairs the expression factor as a consequence 
results in latent infection [23]. The function of chromatin Histone 
Acetyltransferase (HAT) and hypoacetylation of Histone Deacetylase 
(HDACs) has also significant regulation towards the HIV-1 gene 
expression. However, HDACs can also competent to repressing the 
undergoing activity of transcriptional factors by signaling pathways 
[24]. The transcriptional factor protein CTIP2 recruits the HDAC1 
and HDAC2 additionally plays an important role in the repression 
of chromatin at the HIV-1 LTR region site leads to induced HIV-
1 latency, further, the removal of HDAC1 or HDAC2 enzymes 
had no impact on HIV-1 transcription [25]. Other findings on 
the expression of YY1 (ubiquitous transcription factor Yin Yang 
1) and LSF (Late SV40 factor) found that histone acetylation may 
be causing an inhibition effect on HIV-1 transcription and induces 
viral production [26]. Another in vitro study found that HDACs 
may play a role in enforcing the HIV-1 latency, although treating 
with an inhibitor like Valproic Acid (VPA) has seen less effecting 
in HIV-1 expression [27].        prolong treatment with VPA 
showed no effect on HIV latency [28]. Similarly, DNA methylation 
is likewise also one of several key epigenetic mechanisms which 
mostly help in suppressing the gene expression of HIV-1 associated 
with transcriptional repression. However, DNA CpG methylation 
showed alterations and triggering dysregulation at the binding 
site of the HIV promoter region [29]. Meanwhile other evidence 
also strongly suggested that DNA methylation may be tempted 
away from evaluation, considering it to play no more importance 
in transcriptional control over HIV-1 expression and promoting 
latency [30]. 

Insufficient TAT expression

Tat an important factor for inducing a high level of transcription 
activity at the 5’ LTR promoter region when available in sufficient 
quantities. The TAT gene expression cooperates with NFAT protein 
additionally with AP-1 protein to transactivate the HIV-1 expression 
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in the Jurkat cell line [31]. Also, insufficient or absence of TAT 
transactivation activity can easily suppress the viral transcription 
contributes to the establishment of latency inside the CD4+ T cell 
model [32]. One finding suggested that naturally occurring TAT 
mutations can influence the transactivation property by almost 
40% during the course of HIV-1 infection in the Jurkat cell model 
[32,33]. Furthermore, strong stochastic fluctuation in TAT may 
also influence the viral latency [34]. Although treating with TAT 
inhibitor like didehydro-cortistatin A (dCA) combined with ART 
can block the transcriptional reactivation by lowering down the 
viral replication in latently infected CD4+ T cells          resulted 
in the replenishment of the latent reservoir [35]. Based on these 
results context the TAT inhibitor (dCA) reduces the viral residual 
size and contributes to a state of persistent latency. 

Posttranscriptional mechanisms and cellular miRNAs 

The posttranscriptional mechanism of HIV-1 replication is precisely 
controlled by both the viral and host factors level. The establishment 
of latency at the post-transcriptional stage is due to the blockage 
of viral mRNAs export or by inhibiting the HIV-1 translational 
initiation. These cellular miRNAs are single standard non-coding 
oligoribonucleotides are approximately (19-25) nucleotides long in 
size derived from the RNA polymerase II (pol II) transcript assist in 
the progression of transcriptional regulation in viral infection [36]. 
Furthermore, these cellular microRNAs like miR-28, miR-125b, 
miR-150, miR-223, and miR-382 also contribute and are equally 
involved in maintaining the latency inside the primary resting 
CD4+ T cells [37]. Importantly in these primary resting CD4+ 
T cells, the overall expression of miR-225 and miR-150 is much 
higher than the activated CD+4 T cells, with the help of these 
expressions they target the multiply spliced or unspliced viral RNA 
excluding the Nef encoding mRNA may promote the key factor 
to post-integrated latency of primary resting CD4+ T cells [38]. In 
vitro, the repressive effect of both Dicer and Drosha in infected 
U1 cells has also been observed with a high threshold to regulate 
the silencing miRNAs machinery which resulted in effectively 
lowering the expression of HIV-1 replication [39]. Since Dicer and 
Drosha complexes are also very much important necessities for the 
miRNAs biogenesis machinery, knockdown of these two complexes 
enhances the production of HIV-1 infection [40]. Together these 
significant findings strongly uphold the cellular miRNAs may 
promoting to posttranscriptional blockage and has contributed to 
viral latency [41].

The central nervous system

The Central Nervous System (CNS) is the best-hidden place for the 
HIV-1 virus, passage occurs through the brain perivascular residing 
macrophages, microglial cells, and astrocyte cells [42-44]. Although 
astrocyte is the major targeted cell type for infection in the CNS 
recorded the most noticeably infected cell type with having 10%(-
20% of HIV-1 DNA inside the cell genome [45]. The cells are 
hidden inside the CNS by two special boundaries: the Blood-Brain 
Barrier (BBB) and blood-Cerebrospinal Fluid (CSF), the BBB is 
relatively similar to blood-Cerebrospinal Fluid barriers [46]. These 
barriers are highly semipermeable to avoid unnecessary solutes 
particles or molecules, with having a tight junction of endothelial 
cells in the brain capillaries restricting the passage of undesirable 
solutes [47]. The HIV-1 virus infects the brain in the acute stage 
of infection and became adapted to the brain condition further 
contributing to contaminate the brain cells and cause-specific 
mutation in almost all genes of the virus resulting in a High Group 
of Neurocognitive Disorders (HAND) which comprises of several 

opportunistic infections like Mild Neurocognitive Impairment 
(MNI) and Mild Neurocognitive Disorder (MND) to a high group 
of HIV-1 Associated Dementia (HAD) [48,49]. A recent study was 
done by Fluorescence In Situ Hybridization (FISH) technique to 
detect HIV-1 virus in the anatomical area simply found the host-
specific mRNAs by amplifying the viral mRNA from the infected 
cell [50]. Another in vitro finding showed that this HIV-1 initially 
arrives in the CNS system via infected monocyte, or by infected 
lymphocyte cells by the “Trojan horse hypothesis” model [51,52]. 
Due to these two barriers, it is impossible to target the highly evolved 
retrovirus with HAART drugs also the complete eradication is hard 
to achieve when it comes to latent HIV inside the brain residing 
cells, still slow rate of viral replication can be easily noticed in the 
latent stage [53,54]. Particularly these brain-living cells only permit 
a limited number of hydrophobic molecules by passive diffusion, 
even to cross these barriers special transport proteins are required 
while checking in [55]. The current therapeutic intervention like 
HAART has poor penetration capability to diffuse inside these 
anatomical compartments, importantly new researches and studies 
are underway based on nanoparticle encapsulate drugs having the 
capabilities to penetrate these special barriers. Also, these barriers 
are selectively permeable just for those molecules which are 
essential for neural function. Targeting these infected regions with 
Proteases Inhibitor (PI) drugs potentially results in a high increase 
of proteases concentration outside the BBB barrier.

Peripheral Lymphoid Tissue Reservoir (LTR)

Lymphoid Tissue (LT) a special reservoir like other different tissue 
reservoirs for HIV infection [56]. These viruses efficiently infect 
the Dendritic cell, monocyte, or macrophages, and further lymph 
nodes through afferent lymphatics results in infected CD4+ T 
lymphocytes [57]. Even the Follicular Dendritic Cells (FDCs) 
inside lymph nodes have seen likely to retain HIV-1 for a long 
course of duration [58]. The ability to serves as classical Antigen 
Presenting Cells (APCs), these cells easily bind with antigen on 
their cell surface throw Pattern Recognition Molecular Pattern 
(PAMP) getting inside the LT allowing the activation of T cell 
interaction through CD28 and B7 which led the stimulation of T 
cell activation [59]. Many cells here like (T-lymphocyte, Follicular 
dendritic cells, macrophages) can transmit viral fusion throw cell 
to cell interaction via viral transmission possibly can infect its large 
cell population, in vitro study on the cell-to-cell transmission on 
HIV-1 showed that T lymphocyte has the enormous ability for the 
infection that could be 100-1000 overlays higher than the normal 
cell-free viral particle [60]. Additionally, FDCs cells have been also 
seen very much affected by the HIV-1 viral pool during the acute 
stage of progression since primarily HIV-1 targets the Helper CD4+ 
T cell these infected cells further migrate from lymphoreticular 
tissue and likely to affect FDCs cells functions ahead [61,62]. Other 
findings done by PCR in situ methods showed the presence of HIV 
DNA in 25% CD4 lymphocyte present inside interstitial spaces of 
the germinal center in lymph nodes, however, the greatest number 
of these CD4+ cells can acquire latent stage during the acute phase 
of infection [61-64]. During the latent stage, there is still ongoing 
progressing viral replication that can be observed in peripheral 
tissues and peripheral blood. In contrast, the current ongoing 
drugs like Nucleotide Reverse Transcriptase Inhibitors (NRTIs), 
Protease Inhibitors (PI), or Non-Nucleotide Reverse Transcriptase 
Inhibitors (NNRTIs), results in bringing a reduction of HIV viral 
replication in the majority of patients in these peripheral lymphoid 
tissue regions [65].
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Gastrointestinal tract

The Gastrointestinal (GI) tract mucosa is a unique anatomical 
reservoir site for HIV-1 infection where the virus can easily 
reside for prolong duration in GI mucosal cells and can be 
undetectable from mucosal immune response [66]. The (GI) tract 
mucosa tissues are not the only primary target for HIV but also 
for Simian Immunodeficiency Virus (SIV) (in Rhesus macaques) 
and a prominent site for viral transmission and viral replication, 
regardless of parenteral route transmission [67]. Due to the high 
susceptibility of (GI) mucosa, it shows phenotypic contrasts and 
expression of chemokines receptors like CCR5 (CD195) on 
mucosal mononuclear cells (MMCs) and CXCR4 (CD184) on 
Peripheral Blood Mononuclear Cells (PBMCs) can efficiently 
allow the infection in the freshly CD4 T cell for viral replication 
and dissemination [68]. Numerous studies were done on mucosal 
and peripheral CD4 T cell to understand the compartmental 
differences in co-receptor expression of CD4 lymphocyte showed 
the similar CXCR4 expression on both CD4 T cells (Mucosal 
and peripheral) compartments, yet the expression of CCR5 on 
intestinal mucosa is much higher than the PMNCs cells, follow-on 
intensified viral replication by both R5 and X4 tropic viruses [69]. 
It has been estimated that both SIV/acute HIV dramatic loss for 
mucosal CD4 T memory cell for up to 60% all over the body and 
can be seen in the initial phase of infection [70]. Although excluding 
CD4 T lymphocyte, gut-associated macrophages (lamina propria) 
also can persist as a reservoir unlike the other differential tissues 
macrophages, other experimental findings showed a detectable 
level of HIV DNA not HIV RNA during HAART therapy [71]. 
Further, with significantly less expression of CD4/CDR5 on 
gut macrophages as like in other cells (MMCs and PBMCs), it is 
possible that the virus enters by a process called endocytosis or 
blood-derived monocyte migrates into macrophage residing in the 
mucosal region of the GI tract, in contrast, these tissues residing 
macrophages are extremely durable and can be easily persisted as 
a latent reservoir for HIV type-1 infection [72]. Furthermore, to 
these guts residing macrophages can easily help the virus to resist 
the cytopathic process for many years. Nonetheless, it is still very 
debatable in scientists that how these residing macrophages got 
infected and persist as HIV latency.

Reproductive tract (male reproductive system) 

Both men and women locate a wide range for transmission and 
potential reservoirs for HIV-1 expression because of Sexually 
Transmitted Diseases (STDs) [73]. However, the primary route of 
HIV transmission is through (genital fluids, hormone secretion, 
and genital mucosa), the presence of both activated immune cells 
(CD4+ T and CD8+ T cells) in the urethral submucosal epithelium 
zone which increases the possibility of infection [74,75]. Studies 
      had confirmed the establishment of HIV-1 infection 
in numerous areas of testicular interstitial tissue due to having 
receptors CD4 on the T-lymphocytes cells and macrophages 
during the progression of HIV [76]. Another differential study 
on Seminal Mononuclear Cells (SMC) and sperm has shown the 
detectable level of HIV viral DNA [77]. Likewise, other possible 
cells spermatogonia, spermatocytes, and few spermatids could be 
most likely to be targeted [78]. In contrast, the susceptibility of 
these cells and regions of mucosal epithelium layers and the cell 
linings inside the epididymal lumen could also act as a potential 
reservoir for HIV-1 infection [79-81]. In terms of carrying the viral 
particles, these infected reservoirs can efficiently be disseminating 

their viral particle into another area through the blood circulation 
possibly may contribute to making other anatomical reservoir 
compartments. 

Female reproductive tract

HIV-1 virus can be easily detected in mucosal-associated lymphoid 
tissue in the female reproductive tract, both the lower and upper 
reproductive tract regions are abundant in presence of CD4 T 
cells and the memory cell subsets having co-receptors for HIV-
1 just as similar to monocyte and the macrophages are the very 
susceptible and primarily active site for HIV replication [82,83]. 
HIV-1 can be also found in genital secretion of infected women 
during ART therapy HIV-1 shedding is found in most women with 
a viral count of less than 500 copies/ml of plasma, these findings 
showed the separated repository of HIV-1 replication might exist in 
certain women [84]. Other findings have confirmed the poor drug 
penetration inside these cells or lower dose concentration at the 
infected regions possibly may help the female reproductive tract as 
an HIV reservoir and contribute to viral persistence [85].

Lungs

The reservoir can be observed in both infected patient lungs as well 
untreated which is on antiviral therapy [86]. Due to the presence 
of massive CD8+ T cells and Alveolar Macrophages (AM) and 
lymphocytes, it is to believed that the virus can simply highjack 
these liver immune cells as a viral carrier for HIV-1 infection [87]. 
During the acute and the latent stage of HIV-1 (AM) has expressed 
a high expression of cytokine inflammation like TNF-alpha, IL-
1, and IL-6 may assist in the viral reservoirs [88]. Nonetheless, 
the acceptable level of HIV viral load can be easily monitored in 
Bronchoalveolar Lavage Fluid (BALF) in the lungs [89]. Overall high 
to low viral count HIV-DNA/RNA can be seen in lungs immune 
cells which may act as distinct possible reservoirs [90]. Due to these 
infected immune cells, it is not only making a favorable prolonged 
environment for the viral persistence but also can lead to damage 
to the other neighboring healthy immune cells, making it very 
difficult to function and may cause other opportunistic infections.

Liver

Numerous studies were done on liver tissue like Kupffer Cells (KC), 
hepatocytes, and macrophages strongly endorse a productive HIV-1 
infection and have been confirmed by numerous methods 
[91]. Findings obtained from a liver sample of 7 infected patients 
shortly after AIDS death found three of them have detected HIV-1 
virus [92]. Another immunohistochemistry study examined on 14 
HIV patients throw liver biopsy found expression of p24 antigen 
on the Kupffer cells, endothelial, and hepatocytes cells additionally 
with serious lung damage might be related to liver cell apoptosis 
[93]. The treatment with HAART-based drugs has been found to 
be mild effective particularly when it comes to parenchymal cells 
(hepatocytes), which could contribute to the silent reservoir as liver 
macrophages. Other clinical evidence of HIV-1 reveals the infection 
in the many cell types of the liver contributing to the production 
of infected cells with high viral particle release like hepatocyte 
and Kupffer cells could migrate via blood circulation to another 
reservoir [94]. During these complex periods of HIV duration, a 
highly productive synthesis of liver enzyme can be observed like 
Aspartate Aminotransferase (AST), Alanine Aminotransferase 
(ALT), and Alkaline Aminotransferase (ALP) in 60% infected 
patients at HAART therapy may cause liver dysfunction and could 
lead to liver fibrosis [95].
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Bone marrow 

Many subsets of bone marrow cells can be infected and may act as a 
potent reservoir for HIV. A study done            on infected patients 
CD34+ a cellular marker of HPCs (Hematopoietic Progenitor 
Cells) expresses both HIV co-receptor and shown potentially high 
susceptibility for HIV-1 infection [96], along with HPCs, Mast 
Cell progenitors (prMCs) can occur as the same, the infection in 
HPCs cells can be processed to either HPCs death or can act as a 
latent reservoir for prolonged periods HIV persistence [97]. Mast 
Cell progenitors (prMCs) are also sensitive to M-tropic virus and 
dual-tropic (R5X4) viruses, not the T-tropic virus however, these 
infected prMCs cells further became mature within the several 
tissues, which suggests that they might act latent reservoir [98]. The 
persistence of these HIV-1 viruses inside these several tissues could 
be for several months or years on HAART drugs, but still, there is 
much contradiction that is to be investigated.

Adipose tissues

Due to the massive availability of memory CD4 T cells and 
macrophages found inside the Adipose Tissue (AT) [99], these cells 
easily harbor as latent reservoirs. Leukocytes residing in adipose 
tissue have activated memory CD4+ T cells which resemble like 
the other tissue reservoirs,         findings showed a detectable 
amount of HIV provirus in Adipose Tissue-Stromal Vascular 
Fraction (AT-SVF) causes a high decline in the CD4+ T cells count 
in five infected HIV-1 patients [100]. Importantly, receptors present 
on the adipocytes cell can also able to permit the HIV-1 virus inside 
the adipose cells [101]. These adipocytes cells interact with CD4+ 
T cells and macrophages to boost the immune cell activation and 
inflammation which might capable to support HIV-1 persistence 
and viral replication [102]. However, viral replication may differ 
according to the diverse tissue reservoirs like the peripheral 
lymphoid tissue where a high density of immune cells is deposited.

CONCLUSION

Overall, the current therapeutic approach HAART drugs have 
greatly minimized the viral replication but still, a long way of a 
process which gone take for complete eradication of the HIV-I 
infection by these current HAART based interventions especially 
when the virus has acquired the latent stage. The post-integration 
latency of HIV replication has the best complex mechanism to hide 
from the host immune system as well as from ART or HAART-based 
drugs have shown the best capability of adaption system of the HIV-
1 virus. At the moment having less understanding of diverse tissue 
reservoirs indeed its a major obstacle while treating the disease 
with HAART. Importantly targeting these complex tissue reservoirs 
with a high dosage of ART or HAART drugs has raised numerous 
immunological disorders in HIV patients. Unfortunately to live a 
near-normal life these patients must have to rely on these drugs for 
a longer period of time.
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