
HIV-induced neurotoxicity remains an important yet and
unmanageable manifestation of the disease, despite the
effective control of pharmacological therapy on viral
replication. Viral envelope glycoprotein gp120 (HIV-
gp120) known to disrupt the integrity of the blood-brain
barrier and mediating the entry of HIV into the CNS, is
associated to induce dendritic and axonal degeneration
leading to neurological deterioration, motor and learning
impairment, collectively called HIV-associated
neurocognitive disorders (HANDS), reported to affect
20%-50% of HIV affected individuals and expected to
increase in aging population of HIV- affected individuals.
Hence, another approach is needed to prevent or
alleviate CNS damage after HIV infection. Leukemia
Inhibitory Factor (LIF) is a cytokine known for its
protective effect on glial cells, inducing GFAP+
astrocytes differentiation and development as well to
increase self- renewal of neural stem cells to promote
production and survival of neurons. In the current
project we evaluate the efficacy of LIF to promote
neuronal cell communication and survival inducing
neuroprotective factors on rat embryos hippocampal
astrocytes and neurons after treatment of HIV-gp120
protein in vitro. After extraction and primary neuron-
astrocyte co-culture, cells are treated with LIF. To
evaluate the integrity of LIF-induced cells, application of
antibodies NeuN and MAP-2 are used to determine
neuronal differentiation, mature neuron expression,
respectively. Changes in the expression of these
proteins are determined by immunoblotting and
confocal microscopy is used for histological evaluation
of the effects of LIF. Proving the neuroprotective
function of LIF on HIV in our model system has the
potential to contribute as a future direction against
neurodegenerative disorders underlying HIV- induced
CNS damage.
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• Our goal is to better understand how primary neuronal cultures
survive systemic immunodeficiency caused by the presence of
viral proteins, and how the cytokine LIF can promote
neurogenesis in these neuronal strains.

• pH is critical for endolysosome function, we observed whether
LIF decreased the acidification of the HIV-1 Tat protein-affected
endolysosome using the LysoSensor dye, which allows
assessment of the metric ratio of pH changes in acidic
organelles. We found that treatment with HIV-1 Tat protein and
LIF for 24 hours did not significantly decrease endolysosome pH
in cultured glioblastoma astrocytoma (U87) (Figure A).

• Preliminary data indicate that LIF promotes neurogenesis after
treatment with HIV-gp120 protein. We observed increased
expression of microtubule-associated protein 2 (MAP2) in the
presence of LIF after treatment with HIV-gp120 protein (p>>>>)
(Figure B).

• On the other hand, figure C presents expression of neurites 
(NeuN) in the presence of LIF compared to cell cultures not 
treated with this neuroprotective agent. This suggests that LIF is 
promoting neuronal development.

• To have a better understanding of the mechanism involved we 
need to evaluate the expression of pro-inflammatory cytokines 
and neuronal cell death. 

• Demonstrating the neuroprotective function of LIF in primary 
neuronal lineages after treatment with the HIV-gp120 protein 
will potentially contribute to a future direction against HIV-
associated neurocognitive disorders.

Abstract

Dendritic and axonal degeneration induced by HIV
neurotoxicity remains an important and unmanageable
manifestation of the disease despite pharmacological control
of the infection. Viral glycoprotein gp120 is a main mediator
in the entry of the virus into the central nervous system
leading to motor and learning impairment seen in HIV-
associated neurocognitive disorders (HANDS). Our project
aims to study another approach to prevent or alleviate central
nervous system damage after HIV infection, evaluating the
protective effects of Leukemia Inhibitor Factor (LIF) in vitro.
Preliminary results show a tendency of increased neurite and
mature neurons in culture after treatment with LIF. Also,
Western Blot assay confirmed the expression of neurite
biomarker for cells exposed to the same treatment.
Understanding the mechanism of action of LIF and proving
its neuroprotective function on HIV in our in vitro models has
the potential to contribute as a future direction in treatments
against neurodegenerative disorders.
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Design of experiment 

Figure 1: Major steps for neuronal and astrocytes
isolation from rat fetus.
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Results

Figure B - Confocal microscopy studies of expression microtubule associated protein 2
(MAP2) in the co-culture of hippocampal neurons and primary astrocytes in the absence or
presence of gp120 or/and LIF (20 ng / mL). Co-cultures of primary hippocampal neurons and
astrocyte cells were induced to mature neurons in the absence or presence of gp120 or/and
LIF (20 ng/mL). MAP2 immunostaining in primary hippocampal neuronal cells treated for 24
hours was analyzed. The percentage of GFAP positive primary astrocytes treated for 24
hours was determined after fusion of DAPI stained cell nuclei images. Scale bars = 100 µm.
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Figure C - Confocal microscopy studies of expression (NeuN) in the co-culture of
hippocampal neurons and primary astrocytes in the absence or presence of gp120 or/and LIF
(20 ng / mL). Co-cultures of primary hippocampal neurons and astrocyte cells were induced to
mature neurons in the absence or presence of gp120 or/and LIF (20 ng/mL). Neurites
immunostaining in primary hippocampal neuronal cells treated for 24 hours was analyzed.
The percentage of GFAP positive primary astrocytes treated for 24 hours was determined
after fusion of DAPI stained cell nuclei images. Scale bars = 100 µm.
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ENDOLYSOSOMES ACIDIFICATION A.

Figure A: Endolysosome pH was measured using a ratio-metric
lysosome pH indicator dye (LysoSensor Yellow/Blue DND 160 from
Invitrogen); a dual excitation dye that permits pH measurements in
acidic organelles independently of dye concentration. cultured
glioblastoma astrocytoma (U87) were loaded with 2 mM LysoSensor for
5 min at 37˚C. Light emitted at 520 nm in response to lex at 340 and
380 nm was measured for 20 ms every 30 s using a filter-based
imaging system (Zeiss). Insult-induced endolysosome deacidification
by HIV-tat protein linear graph of the expression of cell death with TAT
200nM protein, Tat 200nM+LIF, LIF and Control at a 4-5 pH.

D.

Data was analyzed and graphed using Prism 9 software and statistical analysis using ANOVA. 


