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Gap junctional intercellular communication built by hemichannels on cell membrane is a functional syncytium 

which allows rapid transfer of ions and molecules between cells. Recent findings have shown that gap junction 

proteins, and specifically Cx43, can play a significant role in cell migration, tissue formation and organ 

development, impacting adhesion and cytoskeletal rearrangements. Some literatures have shown that Cx43 was 

able to contribute to the treatment of gliomas by modulation of gap junctional communication. However, the 

exact cellular mechanism behind those pharmaceutical efficacies on Cx43 still remains unknown. Hereby, 

targeting Cx43 on astrocytes in gliomas is mainly discussed. 
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Although brain cancer only accounting for less than 2% of 

all neoplasias
[1]

, it is often lethal with survival rate less than 1 

year after diagnosis. Surgery and chemo/radio therapy 

available are only palliative treatments which cannot cure 

this disease. Astrocytomas, the most prominent form of 

glioma, are the most common neoplasia of the central 

nervous system (CNS) in adults
 [2]

.  

Gap junctional intercellular communication (GJIC) built 

by hemichannels on cell membrane is a functional syncytium 

which allows rapid transfer of ions and molecules between 

cells. Recent findings have shown that gap junctions, and 

specifically Cx43
[3]

, can play a significant role in cell 

migration, tissue formation and organ development, 

impacting adhesion and cytoskeletal rearrangements. 

Although Cx43 expression is very heterogeneous in glioma, 

most of the studies indicate that it is less expressed in glioma 

than normal tissue and even less with higher glioma grade
 [4]

. 

Some literatures have shown that Cx43 was able to 

contribute to the treatment of gliomas by modulation of gap 

junctional communication 
[5,6,7]

. Therefore, Cx43 

modulations can be a promising way for treating of glioma.   

HSVTK/GCV anticancer gene therapy 

Herpes simplex virus thymidine kinase 

(HSVTK)-transduced neoplastic cells were killed when 

treated with ganciclovir (GCV)
[8]

. However, “it was noticed 

that the neighboring cells that were not induced by HSV-TK 

were also killed after GCV therapy in animal experimental 

models”
[9,10]

. This “bystander effect” can be explained as 

certain toxic metabolites were transferred through GJIC, 
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supported by several in vitro studies. For example, GJIC in 

C6 cells was normally low and largely increased when 

transfected with Cx43, accompanied with higher bystander 

cell death
[11]

. Another study
[12] 

show that “the efficacy of 

bystander cell death was mostly dependent on the Cx43 

expression of the non TK-transduced cells rather than the 

infected cells”, which suggested that higher GJIC could 

enhance the bystander effect. These findings imply that Cx43 

expression in glioma cells may contribute to the HSV-TK 

treatment.  

T-cell protein tyrosine phosphatase (TC-PTP)  

Many studies have shown that Cx43 could act as a tumor 

suppressor gene. Zhang et al
[13]

 investigating C6 cells 

transfected with Cx43 and clearly found that the channel 

permeability were mediated by C-terminal of Cx43, TC-PTP 

directly interacted with carboxyl terminus of Cx43
[8]

, which 

might eventually lead to methods to modulate the regulation 

of gap junction channels, with potential benefits.   

Dexamethasone (DEX) 

  DEX is commonly used to reduce edema and 

inflammation for glioma patients as a symptomatic therapy 
[14]

, and might achieve increased Cx43 and consequently 

bystander effect
[15,16]

. Hinkerohe et al.
[17]

 found that DEX 

decreases both functional GJIC and Cx43 protein expression 

in C6 cell line. The application of DEX on three different cell 

lines reduced the bystander effect of HSV-TK gene therapy, 

as well as GJIC and sensitivity of tranfected cells to 

ganciclovir. It implies that DEX administration in glioma 

could have a negative impact on glioma treatment and further 

research may be needed. 

Sodium valproate (VPA)  

VPA is commonly used to treat seizures but it has been 

found to be histone deacetylase inhibitor (HDAC)
[18]

. It has 

been documented that HDACs can modulate Cx43 in glioma 

cell lines. Ryu et al.
[19]

 showed that the expression of both 

Cx43 and Cx26 was increased by VPA treatment in HSV-TK 

gene therapy in U87 human glioma cells. However, Van 

Breemen et al. 
[20]

 found no correlation between VPA use 

and survival rate while in Guthrie's study. The controversy in 

those findings might be explained by different Cx43 

expressions in tumor cells or the stage of tumor.  

All mentioned therapies evaluated in the above studies 

focused on the role of Cxs in homocellular population. 

However, the role of heterojunctional coupling between 

astrocyte and glioma cells should be taken into account aslo
 

[21]
. Since both glioma and astrocytes share similar Cxs 

which may allow them to communicate through membranes 

and transfer metabolites and certain molecules
 [22]

. “The 

transfer of such molecules or metabolites can be either 

beneficial or detrimental to cell proliferations of both glioma 

cells and astrocytes”
 [23]

. Therefore, it would be better to find 

Cxs specific drugs which could have selective effect on 

glioma cells and astrocytes. As to today, Cx43 modulations 

have not shown a clear advantage in glioma treatment by in 

favor of both astrocyte survival and tumor cell eradication. 

Future experiments should focus on Cxs in homocellular 

population during studying the mechanism of gap junctional 

intercellular communication in astrocytes and glioma cells. 
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