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Human and murine microglial cell lines: two
experimental models to deeply understand the
mechanism of microglia involvement in human brain
diseases
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Microglia act as a first line of defence against pathogen invasion, by recognizing,
sequestering and processing antigens. Once microglia become activated, they produce
and release many substances that activate nearby astrocytes, microglia and neurons
(Martin et al., 2005). In this study we compare two microglial cell lines: the human
cell line ¢13-nj and the murine microglia cell line BV-2. BV-2 are commonly available
on the market but their main limitation consists in the fact that they are not human
thus limiting their use for the study of human brain diseases. On the contrary, the
human c13-nj cell line, which would be the most appropriate to investigate the role
of microglia in human brain diseases, is not commercially available. In this study we
compare the cell viability, the cAMP formation, the VEGF expression as well as the
expression of a specific marker of microglial activation (B7-2) after treatment with
a toxicant (oxaliplatin) and with a protective agent (GcMAF) on BV-2 and on c13-nj
(kindly donated). Our results show that the human microglial cell line is more resist-
ant to toxicants such as oxaliplatin; however, the signal transduction pathways acti-
vated when the two cell lines are treated both with oxaliplatin and with GcMAF,
are the same. This lead us to hypothesize that the murine microglial cell line (BV-
2) can be considered as a superimposable model in studies concerning human brain
representing an excellent experimental model, not expensive, easy to culture and to
retrieve.
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Gce-protein derived macrophage activating factor
(GcMAF) counteracts the neuronal damage induced by
oxaliplatin
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Oxaliplatin-based regimens are effective in metastasised advanced cancers. How-
ever, a major limitation to their use is represented by neurotoxicity leading to periph-
eral neurophaty (Wolf et al., 2008). In this study we evaluate the effects of an immu-
notherapeutic agent (Gc protein-derived macrophage activating factor, GeMAF) in
preventing oxaliplatin-induced neuronal damage and in restoring microglial activa-
tion. The effects of oxaliplatin was studied in human neurons (SH-SY5Y) and micro-
glial cells (c13-nj). Cell density, morphology and viability as well as production of
cAMP and expression of vascular endothelial growth factor (VEGF), markers of
neuron regeneration and markers of microglia activation were determined. GcMAF
reverted the damage inflicted by oxaliplatin on human neurons and preserved their
viability; it also increased cAMP production, VEGF and neuromodulin expression.
GcMAF did not revert the effects of oxaliplatin on microglial cell viability. Howev-
er, it induced microglial activation resulting in an increased expression of a specific
marker without any increase in cell number. Our results demonstrate that GeMAF
may significantly contribute to neutralize the neurotoxicity induced by oxaliplatin, at
the same time concurring to an integrated anti-cancer effect.
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Gc-protein-derived Macrophage Activating Factor
(GcMAF) induces ERBB2 shiftin human breast cancer
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HER2/Neu/ERBB2 is a receptor tyrosine kinase overexpressed in a high per-
centage of human breast cancers. Ge-protein-derived Macrophage Activating Fac-
tor (GEMAF) is a powerful stimulant of the immune system endowed with intrinsic
anticancer properties (Pacini et al., 2012). We recently demonstrated that molecular
complexes of oleic acid (OA) and GcMAF (OA-GcMAF) show significant therapeutic
activity in a variety of tumours (Ward et al., 2014). Here we demonstrate that OA-
GcMAF eradicates ERBB2 expression in human breast cancer. A biopsy taken before
OA-GcMAF treatment showed strong positivity to ERBB2. The patient was then
treated with OA-GcMAF administered through subcutaneous injections and with
food naturally rich in OA-GcMAF for 3 weeks prior to mastectomy. The subsequent
surgery specimen was negative for ERBB2. These results lead to hypothesize: 1. OA-
GcMAF completely reversed the neoplastic phenotype. 2. OA-GcMAF induced the
apoptosis of all ERBB2-positive cancer cells.
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Intra-tumoural nitric oxide release by macrophages
activated by Gc-protein-derived Macrophage
Activating Factor (GcMAF)
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Over past decades, nitric oxide (NO) has emerged as a molecule of interest in
cancer treatment because of its tumouricidal properties (Choudhari et al., 2013). Ge-
protein-derived Macrophage Activating Factor (GcMAF) induces the synthesis and
release of NO by activated macrophages. It was previously demonstrated that molec-
ular complexes of oleic acid (OA) and GcMAF (OA-GcMAF) stimulate macrophage
activation in cancer patients (Ward et al.,, 2014). Here we demonstrate that intra-
tumoural injection of OA-GcMAF leads NO synthesis and release inside the tumour.
Under ultrasound guidance, OA-GcMAF was injected into patients harbouring dif-
ferent types of solid tumours; a metastasis from a melanoma, and a metastasis from
breast cancer. Intra-tumoural NO synthesis and release was monitored in real-time
by power-doppler ultrasonography. One to two minutes after injection, we observed
a significant increase in blood flow and in blood vessels diameter, a clear indication
of vasodilation due to NO synthesis and release. These observations substantiate the
dramatic clinical results previously observed by Ward et al. (2014), and open the way
to further investigation in the role of GEMAF as a powerful anticancer agent.
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