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although it has been primarily reported that implantation 
of C6 in Sprague-Dawley rats does not produce a similar 
invasion pattern as human GBM28,29, recent studies state 
otherwise and have used this model to investigate tumor 
growth or the extent of resection57,58. C6 glioma model 
has been used to test variable treatment modalities, in-
cluding newer and more effective drugs against glioma, 
radiation therapy, photodynamic therapy, or even gene 
therapy59-62. Despite the fact that it has been extensively 
used, allogeneic proteins of the major histocompatibil-
ity complex (MHC) found in the C6-derived tumors can 
cause an immune response. These proteins are up-regu-
lated in the C6 glioma model and simulate a therapeutic 
response63. The immunological reaction is present in both 
intracranial C6 glioma models and subcutaneous flank 
C6 models of Wistar rats26. Even though the cell implan-
tation protocol affects tumor formation, allogenicity is 
the main problem for low rates of tumor intake. Never-
theless, it has been documented that C6 presents a similar 
composition of the immune infiltrates to human GBM. 
The invasion and immunosuppression-related genes in 
C6 gliomas produce similar immune evasion pattern as 
in human GBM. Therefore, C6 glioma model is consid-
ered to be a good model of an immunocompetent host 
for in vivo studies21 and has been widely used in research 
studying tumor growth and invasion as well as anti-tumor 
drug effectiveness (Table 2).

C6 glioma model has been proved to express a di-
versity of proteins, growth factors and/or their receptors, 
which constitute targets for tumor research. Among most 

popular targets are angiogenic factors such as VEGF and 
bFGF and its receptors vascular endothelial growth fac-
tor receptor (VEGFR) and fibroblast growth factor re-
ceptor (FGFR) respectively80,81. Other factors targeted are 
platelet-derived growth factor and its receptors platelet-
derived growth factor receptor (PDGFR)82, that regulate 
cell growth and division, and factors that stimulate cell 
growth and differentiation such as epidermal growth fac-
tor (EGF) and its receptor EGFR83. More complexed tar-
gets are IGF and its receptors84 that are responsible for 
cell proliferation and inhibition of cell death. 

Tumor growth inhibition remains the primary target 
of C6 glioma model research. Several popular drugs such 
as ibuprofen, dopamine, and aspirin have been tested on 
such models. The first two have succeeded in that direc-
tion64,74, whilst aspirin reduced the glioma invasion85. C6 
glioma models have also been a preferred model for ex-
perimental therapies with nanoparticles. Transferrin (Tf)-
modified polyethylene glycol-polylactic acid (PEG-PLA) 
nanoparticles conjugated with resveratrol as well resvera-
trol-loaded lipid-core nanocapsules have been shown to 
reduce tumor growth67,68. Furthermore, nanoparticles with 
a fusion protein derived from factor VII facilitated anti-
glioma delivery of paclitaxel. In that way, they targeted 
both neovascular and glioma cells leading to cell apoptosis 
and tumor necrosis70. Combined therapeutic approaches 
have also been tested against C6 glioma models. Hyper-
baric oxygen, as well as photodynamic therapy, have been 
used against glioma, in combination with temozolomide, 
which is an approved by The Food and Drug Administra-

Table 1: A comparative profile of the most important features of the commonest used in research cell lines.
Profile C6 U251 U87 GL261 9L/LacZ CNS-1 F98 RG2
Invasiveness moderate low low moderate high moderate high high

Nuclear pleomorphism + + + + + + + +

High mitotic index + + + + + + + +

Foci of tumour necrosis moderate high high high low moderate low high

Angiogenic high high high high high moderate high moderate

Immunogenic + + + - + - - -

GFAP - + - + - + + -

S100 + + - + + + - -

Vimentin - + + variable N/A + + +

Syngeneic model existance + - - + + + + +

p14ARF mutation - + + + - N/A N/A N/A

p16 mutation + + + + - N/A + +

PTEN mutation - + + + - N/A N/A N/A

p53 mutation - + - + + N/A - -

kRAS mutation N/A + + + N/A N/A + +

EGFR overexpression + + - + + N/A + -

GFAP: glial fibrillary acidic protein, PTEN: phosphatase and tensin homolog, EGFR: epidermal growth factor receptor, +: presence, -: absence, 
N/A: not available.


