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Active and Inactive Cells in the Brain’s Memory Sys-
tem  

Tübingen neuroscientists are the first to find evidence of differing 

morphology in neurons 

 
 

 

Tübingen, 11/15/2016 

 

For the first time, Tübingen neuroscientists were able to differentiate be-

tween active and inactive cells in the brain morphologically, i.e. based on 

the cells’ structure. Investigating granule cells in the rat’s brain, they 

found a much larger proportion of inactive than active cells. 

 

Many things we think we know about the world have their origin in popular 

culture, not science. The most well-known false ‘fact’ about the brain is 

the misconception that we only use ten percent of the brain’s overall ca-

pacity. This so-called ’ten percent myth’, while accepted as such by neu-

roscientists, still regularly figures in advertisement, but also in books and 

short stories as well as films. As with any myth, however, there is a kernel 

of truth at the core of the matter: many neurons remain dormant for most 

if not all of our life, even while their direct neighbours show regular activi-

ty. 

 

A team of neuroscientists led by Dr. Andrea Burgalossi of the Werner 

Reichardt Centre for Integrative Neuroscience (CIN) at the University of 

Tübingen have now taken an important step towards understanding why 

some neurons are active and others are not: they can tell them apart 

morphologically. To be able to do so, the investigators employed so-

called juxtacellular recordings in freely-moving rats. With this technique, 

electrodes are inserted right next to individual, functioning neurons in live 

organisms. This allows recording action potentials from these neurons 

while they work, and while simultaneously identifying the cells that the 

recordings are taken from for later analysis. 

 

During this analysis, morphological traits of the analysed cells are identi-

fied, most importantly their dendritic arbors, i.e. the filament structures 

which receive input signals from other neurons. The cells under investiga-

tion were granule cells (GCs) in the rat’s dentate gyrus (DG). Dentate 

GCs have been shown to be intimately connected to individual memories 

of places and individuals, and thus playing a central role in memory tasks. 

The researchers recorded from 190 GCs, only 27 of which they found to 

 
 
 
 
 
 
 
 
 
 

 

 

Public Relations Department 

Dr. Karl Guido Rijkhoek 

Director 

 

Antje Karbe 

Phone  +49 7071 29-76788 

             +49 7071 29-76789 

Fax       +49 7071 29-5566 

karl.rijkhoek[at]uni-tuebingen.de 

antje.karbe[at]uni-tuebingen.de 

 

www.uni-tuebingen.de/aktuell 

 



 

Seite 2/3 

be active (ca. 14 percent). While this seems to give credibility to the ‘ten percent myth’, the team 

actually expected this outcome, as the DG is a brain structure where in any given task, only a very 

small percentage of neurons take part, while their neighbours remain dormant, waiting for their ‘cue’, 

as it were. Memory functions in the brain work according to a principle that neuroscientists call 

‘sparse coding’, i.e. a comparatively small number of neurons encode complex information – possi-

bly to make overlap between different memories more unlikely. 

 

Using a smaller subsample, the scientists looked for correlations between active and passive func-

tionality and the respective cells’ morphology. Their results show that active GCs have much more 

complex dendritic arbors. They not only transfer and receive information from many more neurons 

than the inactive ones, they also have better cellular ‘infrastructure’ to do so. Despite their as of yet 

limited sampling, the scientists are positive that they can now tell apart active and inactive GCs, 

mostly by merely looking at them. “Explaining the causes of activity in some and inactivity in other 

neurons may still take a long time”, cautions Burgalossi, leader of the research group. “But finding a 

direct link between function and morphology is an important step forward. It will be even more chal-

lenging to find evidence of causality. But we are on the right track.” 
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The University of Tübingen 
 
Innovative. Interdisciplinary. International. Since 1477. These have always been the University of Tübingen’s guiding principles in 
research and teaching. With its long tradition, Tübingen is one of Germany’s most respected universities. Tübingen’s Neuroscience 
Excellence Cluster, Empirical  Education Research Graduate School and institutional strategy are backed by the German government’s 
Excellence Initiative, making Tübingen one of eleven German universities with the title of excellence. Tübingen is also home to five 
Collaborative Research Centers, participates in six Transregional Collaborative Research Centers, and hosts six Graduate Schools. 
  
Our core research areas include: integrative neuroscience, clinical imaging, translational immunology and cancer research, microbiology 
and infection research, biochemistry and pharmaceuticals research, the molecular biology of plants, geo-environment research, astro- 
and elementary particle physics, quantum physics and nanotechnology, archeology and prehistory, history, religion and culture, language 
and cognition, media and education research.  
 
The excellence of our research provides optimal conditions for students and academics from all over the world. Nearly 28,000 students 
are currently enrolled at the University of Tübingen. As a comprehensive research University, we offer more than 250 subjects. Our 
courses combine teaching and research, promoting a deeper understanding of the material while encouraging students to share their own 
knowledge and ideas. This philosophy gives Tübingen students strength and confidence in their fields and a solid foundation for 
interdisciplinary research. 
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The Werner Reichardt Centre for Integrative Neuroscience (CIN) 
 
The Werner Reichardt Centre for Integrative Neuroscience (CIN) is an interdisciplinary institution at the University of Tübingen funded by 
the DFG’s German Excellence Initiative program. Its aim is to deepen our understanding of how the brain generates functions and how 
brain diseases impair them, guided by the conviction that any progress in understanding can only be achieved through an integrative 
approach spanning multiple levels of organization. 


