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Background: Astrocytes constitute approximately 30% of the cells in the mammalian central nervous system. Since their 
identification, in the second half of the nineteenth century, they have been considered for a long time only like glue-material 
which supports neurons. During the twentieth century and with the improvement of the staining and microscopic technologies, 
astroglial cells and their morphology were better identified. Recent studies show that astrocytes have a central role in the 
physiology and physiopathology of the nervous system: they modulate synaptic transmission and metabolically support neurons, 
but they are also involved in many inflammatory disorders, with positive and negative effects. The response of astrocytes to 
an injury, process called astrogliosis, is well documented in case of neuroinflammation caused by stroke and trauma. Poor 
knowledge is available about the molecular characteristics of astrocytes in pathological conditions. The purpose of this work 
is the comparison of two separation methods to obtain a culture of pure astrocytes from adult mice subjected to pathological 
procedures with the ultimate goal of analyzing astrocyte differences and highlighting possible new drug targets.

Material and methods: CD-1male albino mice have been treated with vehicle or oxaliplatin as a model of neuropathy induced 
by chemotherapy. The lumbar tract of explanted spinal cord and the parabrachial nucleus from oxaliplatin-treated and control 
mice were mechanically and enzymatically dissociated using the Adult Brain Dissociation Kit Miltenyi Biotec. In order to isolate 
astrocytes from the total number of cells, two methods of separation have been compared, the magnetic cell sorting (MACS) 
and the fluorescence-activated cell sorting (FACS). 

Results: MACS separation technique uses a magnetic field and magnetic micro-beads. Cells obtained from spinal cord were 
incubated with anti-ACSA-2antibody (a marker of astrocytes) conjugated to magnetic micro-beads and labeled samples were 
isolated through automatic magnetic separation. The purity of the sample have been evaluated in flow cytometry, labelling 
astrocytes, oligodendrocytes, microglia and leukocytes with specific antibodies for each population. We have highlighted that 
the MACS separation enriches our sample of 18% of the astrocytic population compared to the starting sample, reaching 36% 
of astrocyte component compared to the total cells. Unfortunately, the contamination of oligodendrocytes was high (46.7%) 
and also a low contamination of microglia (1.02%) and leukocytes (0.24%) has been found. Furthermore, a RT-PCR has 
been performed to evaluate the purity of the sample measuring specific genes of astrocytes (GFAP and ALDH1L1), microglia 
(CD11), neurons (Neun) and oligodendrocytes (MBP). These data confirmed the low efficiency and accuracy of MACS method. 
Better results have been obtained with FACS separation. Mice have been injected in the parabrachial nucleus with a pAAV-
GFAP-hM3D(Gq)-mCherry vector. GFAP has been chosen as promoter of the vector, which express a fluorophore that allows to 
label astrocytes of the nucleus. Twentyone days after the injection, cells were obtained as previously described and separated 
by FACS in GFAP positive and negative fraction. The purity of the sample has been evaluated before and after the separation. 
Even if the percentage of astrocytes in the whole cell mixture was low (from 0.1% to 0.9%), the purity of the sample strongly 
increased (>98%) compared to the MACS method, in both control and oxaliplatin-treated samples.

Discussion and conclusion: Our experience leads to the conclusion that FACS is a good method for astrocytes isolation from 
adult oxaliplatin-treated and control mice, with an efficiency that is higher compared to MACS method. Since the separation 
method has been optimized, further analysis of RNA sequencing will be performed to evaluate astrocyte differences and 
highlight new therapeutic targets.


