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Is damage to the cytoskeletal architecture a common 

pathological hallmark of neurotoxicants? 

http://www.panoramio.com/photo_explorer#user=1626274&with_photo_id=17559474&order=date_desc


School of Medicine School of Medicine 

2 

Historical details of chronic cell disease 

• slow progressive neuronal damage & neuronal shrinkage 

Aging engenders profound 

changes in neuronal 

architecture. Patrick Hof.  
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• Presence of so-called ‘dark neurons’ evident via 

histological examination. 
 

 

 

 

 

• Interpreted as representing 

dying or degenerating 

neurons. 
 

• Assigning inappropriate 

neurotoxic potential to the 

compounds?  

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMyWu6S8t8cCFQKP2wodGJIAYw&url=http://www.intechopen.com/books/pathophysiology-and-complications-of-diabetes-mellitus/cns-complications-of-diabetes-mellitus-type-1-type-1-diabetic-encephalopathy-&ei=aa7VVYy-FIKe7gaYpIKYBg&bvm=bv.99804247,d.ZGU&psig=AFQjCNHe8-xooh7nZ7UauJxbVgB9FPo_aQ&ust=1440153571787660
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Studies of alcohol consumption: 

Astrocytes 

immunostained for 

GFAP (upper row) & 

S-100β protein (lower 

row) from control (A 

and C) and treated (B 

and D) rats. 
Tagliaferro et al., 2002 
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‘Morphological irregularity in both dendrites & 
axons as a sinuous, waving, corkscrew-like 

shape’ -often accompanied by immunostaining 

irregularities.  

Evrard & Brusco – University of Buenos Aires, 

Argentina 

Pyramidal neurons from the frontal cortex 

after chronic (6 weeks) ethanol exposure 
Evrard et al., 2006 

 

• Reduced MAP-2 staining 
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http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCJa31J7KmccCFYVq2wodZJ4IiA&url=http://www.cs.cmu.edu/afs/cs/academic/class/15294-s15/assignments/molecule/&ei=gwLGVdbpBoXV7QbkvKLACA&bvm=bv.99804247,d.ZGU&psig=AFQjCNEMWQbYq_i8Xy1LxmqasOMLgtzjqA&ust=1439126466628433
https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCITdn7bKmccCFdCO2wodOjkCFA&url=https://difint.wordpress.com/&ei=tALGVYSzI9Cd7ga68oigAQ&bvm=bv.99804247,d.ZGU&psig=AFQjCNHe17wL61fy2Pe64WDlfhYWY4Aubw&ust=1439126576203814
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Brodmann’s area 9 - PFC 

https://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPDH0o_At8cCFQK8FAodC1QNsQ&url=https://commons.wikimedia.org/wiki/File:Brodmann_area_9_lateral.jpg&ei=b7LVVbDUGYL4UouotYgL&bvm=bv.99804247,d.ZGU&psig=AFQjCNEVf0NAhLg9fz11mtRMDAqRE4Pa6A&ust=1440154602044390
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‘Tubulin code’ Modification 

Acetylation 

Detyrosination 

Deglutamylation 

Glutamylation 

Polyamination 

Glycosylation 

Palmitoylation 

Phosphorylation 

Sumoylation 

Ubiquitination 

Isoaspartate formation 

Succination 
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• Presence of irregularities of the cytoskeletal architecture with 

other neurotoxicants, & brain injury? 

• Differences of immunostaining – dark neurons – an artifact? 

• Tubulin protein level changes and modifications? 

GROUP DISCUSSION 

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCKaF_6aYtccCFczvFAodMPEKFw&url=http://indianservers.com/blogs/group-discussion-techniques/&ei=P3zUVebpHczfU7Diq7gB&bvm=bv.99804247,d.ZGU&psig=AFQjCNHQ1aQ0jYZE-azru5396jGCKLGNRQ&ust=1440075194549437
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