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Spinal cord injuries (SCI) have a global incidence rate of about 23 per million individuals. While these injuries typi-

cally result from initial mechanical trauma, the damage is propagated in the days and weeks following the initial in-

sult in the ‘secondary phase’ of injury. This secondary phase of injury involves a lasting state of inflammation within 

the lesion site leading to the activation of inflammatory cells, astrogliosis and culminate in the release of molecules 

which are strongly inhibitory to axonal regeneration. 

  

Traditionally within the context of spinal cord injury inflammation has usually been assessed by examining changes 

in astrogliosis and microgliosis. However, these markers look exclusively at pro-inflammatory states and do not con-

sider anti-inflammatory effects. 

  

Macrophages are potent members of the innate immune system which can be activated by a variety of stimuli. Un-

like microglial cells which have a single activated form, macrophages can polarize into different activated pheno-

types depending on the stimuli present. M1 macrophages typically are activated by pro-inflammatory cytokines and 

therefore act in a pro-inflammatory way. M2 macrophages are activated by cytokines which are anti-inflammatory 

and therefore conferring anti-inflammatory properties to the M2 phenotype.  

  

We propose that analysis into macrophage phenotypic markers would more accurately determine the efficacy of 

pharmacological intervention in modulating inflammation.  

 

In order to assess this idea we examined M1 and M2 markers in the context of chronic inflammation following a 

contusion spinal cord injury and treatment with the Connexin 43 hemichannel modulation drug tonabersat.  

Introduction: 

 Images were acquired adjacent to the lesion in both rostral and caudal directions. For astrogliosis anal-

ysis, mean greyscale values were utilized. Microglial cell numbers were given by the number of Iba1 

+ve cells counted in 20x images.  

 Sprague-Dawley rats (n=28) were utilized in this investigation. 

25 rats received 150 kDyn contusion spinal cord injuries while 

3 served as controls and received laminectomies only. 
 

 The animals were given a 6 week period following the contu-

sion for the chronic inflammation to manifest itself, after which 

the tonabersat was orally administered for a 4 week period 

  

 Spinal cords were sectioned transversely and in 

series so that each adjacent section represented 

560 µm of distance. 
 

 Immunohistochemistry was undertaken on sec-

tions against the following antigens: 

 

GFAP - Astrocyte 

Iba1 - Total Microglia 

CD80 - M1 Macrophages 

CD-206 - M2 Macrophages 

 

Methods: 

 

To demonstrate the potential of M1 and M2 macrophage markers in evaluating the 

efficacy of drugs in modulating the chronic inflammatory environment. 

Research Aim: 

Results: 

Figure 1:  Examining the presence of 

CD80 and CD206 positive cells in injured 

spinal cord tissue 

 

 We show that in areas adjacent to the le-

sioned spinal cord there are cells which 

are CD206 positive and therefore confirm 

the presence of macrophages which have 

a M2 polarized phenotype. 

 

Areas adjacent to lesion also show CD80 

positive cells indicating the presence of 

M1 polarized macrophages near lesioned 

areas. 

 

Primary antibody controls show little to no 

staining indicating specificity of the anti-

bodies to their respective epitopes 

Images were taken at 40x Magnification 

with scale bar  representing 250 µm. 

Figure 2:  Traditional Iba1+ and GFAP staining indicated no changes to the inflammatory environment following drug administration.  The analysis of GFAP staining adja-

cent to the lesion (A) indicated no difference between vehicle and tonabersat treated animals: P-value = 0.2633. Gross microglial numbers taken as Iba1+ cells (B) also indicat-

ed no difference between vehicle and tonabersat groups: P-value = 0.5316. Images were taken at 20x magnification and the error bars in A and B represent ± SD.  
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Figure 3:  Luxol fast blue with haematoxylin and eosin staining indicating similar injury morphology in both vehicle and tonabersat trea ted animals.  Both treatment 

groups displayed the formation of large lesions which caused major disruption of descending motor and ascending sensory tracts. At a cellular level both groups show clear 

white matter vacuolation (A) as well as the formation of smaller cavities as indicated by the asterisk in B. 
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