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CELLULAR NEUROSCIENCE – WELCOME TO SECTION 4! 
 
Agenda 
1. Note #1: Thanks to Varkey, O’Gara and Mazzag!!!!!!!! 
2. Note #2: flash drive with swimmy propaganda on it 
3. Reintroduction to the cellular neuroscience mood 
4. Organization of section 4 lecture topics by emotion 
5. Organization of section 4 material on Moodle 
6. Levels of analysis worksheet due every class (to fill in, but not necessarily to hand in) 
7. Assignment of students to papers (no powerpoint presentation required- simply know your 

paper, including all elements of all figures, well enough to explain them if called upon. This 
will likely require referencing additional sources of information) 

8. We will also work together to record a list of important terms and concepts that come up in 
each class 

9. Begin Article #1 on neurobiology of aggression with emphasis on cellular mechanisms 
10. Begin article for lab on mechanisms of trigeminal ‘spicy heat’ transduction 
11. Lab meets in BSS 420, then breaks out into groups 



Section 4 at a 
glance 
 
NOTES: 
Readings are 
hyperlinked 
through 
calendar 
 
Need to sign up 
for papers A-H 





The cellular level of analysis in neuroscience:  
 
Events in or on a neuron that are important to its function and the operation of neural systems 
 
Cellular level events include the following (can we add to this list?). Operations of: 

Membrane channels 
Receptors 

Signaling molecules 
Organelles 

Morphology 
Size 

Gene regulation 
Expressed proteins 
Epigenetic states 

Development 
Projection patterns 

Neural system it operates in 



What is the dictionary definition of “cellular neuroscience”? 



Bottom line: cells and subcellular processes 



Bottom line: 
mostly  
subcellular 
processes but 
some allowance 
for cell-cell 
signaling processes 



Bottom line: subcellular processes 



Bottom line:  
1. broad definition includes/highlights  cell-cell interactions.   
2. Our journal is hot sh*t.  



Bottom line:  
Single cells and subcellular processes 



Bottom line:  
1. Broad definition… even psychologists are involved in cellular neuroscience 
2. Cellular neuroscience is even relevant to understanding behavior  
3. Our graduate program is hot sh*t 



Bottom line:  
1. Broad definition: subcellular events, but at the service cell-

cell interactions 
2. Cellular neuroscience is even relevant to SOCIAL behavior 



http://int.physiology.jp/image/4666/file.png 

CD38 is a transporter and enzyme that catalyzes formation of intracellular Ca++ signaling 
molecules required for release of oxytocin  



Bottom line: Someone named their personal memoire ‘cellular neuroscience’! 



CONCLUSION IN THE EXERCISE OF DEFINING CELLULAR NEUROSCIENCE : 
 

NO NEURON IS AN ISLAND 
 
The narrow definition of cellular neuroscience:  
  Studies of single neurons and subcellular events as they relate to brain function. 
 
But neuroscience ultimately concerned the FUNCTION of the brain. 
And can a single brain cell ever be said to have its own function? 
 
 
 
 
 
 
 
A neuron must work together with other cells (usually other neurons) to contribute to any 
mental or behavioral function. 
 
Restricting ‘cellular neuroscience’ to single cells and subcellular processes excludes direct 
examination of mind and behavior. 
 
A broader scope that includes neural systems which cells of interest are part of is more useful 

http://ecs.victoria.ac.nz/twiki/pub/Courses/CO
MP421_2009T1/LectureSchedule/spaceship.gif 



Article 1: Aggression 



WHY HAMSTERS? 

http://www.youtube.com/watch?v=xO7IlFIgZA
c 

Because  
 
1. They have a definite 

adolescence period 
2. They display offensive 

aggression as a normal part of 
adolescent behavior- this is 
attributed to adaptations to 
mating challenges 

3. Extensive research shows that 
steroids exposure during 
development modulates 
offensive aggression 

4. Brain structures and chemicals 
implicated in aggression control 
are expected to be homologous  
in humans 



Exposure to AAS during puberty increases 
offensive aggression in a dose dependent 
manner, suggest a receptor (cell biological) 
mediated effect 
 
 
 
 
 
 
The effects of pubertal AAS exposure last for 
days after treatment cessation, suggesting 
cellular level neuroplastic changes (more later) 



Modeling is understanding 
 
Or is it? 
 
This is a first generation model of the neural 
pathways and chemicals controlling 
offensive aggression  
 
How does this ‘model’ relate to modeling in 
the computations sense? Would it be useful 
to translate this neural circuit schematic into 
a computation model? 
 
The goal of this paper was to summarize 
decades of work on this system into a new, 
updated model. Is this ‘modeling’ effort 
useful? 
 
Does the model help to predict things, e.g., 
drug effects (antidepressants, steroids)  



Modeling and understanding begins with mapping effects. 
 
What levels of analysis do these AAS effects belong to? 



Mapping effects of steroids to cellular events in neurons using in vivo microdialysis 
 
Prior AAS exposure leads to greater AVP release in response to social threat. 
 
Leads to questions: (1) what is the mechanism relating AAS to AVP? (2) what is the 
relationship between AVP release and aggression? 



Circuit, developmental, and cellular levels of analysis 
Circuit: AAS alters connectivity between 5HT and AVP neurons in the hypothalamus 
Developmental: Effects are evident days or weeks after AAS treatment in adolescence, while 
functional system is developing 
Cellular: different effects of AAS on 5HT1A (decreased) versus 5HT1B (increased) receptor 
expressing neurons in NC 
 



A cellular level of analysis of behavior requires knowing what important subcellular elements 
(such as neurotransmitters) are present on what circuit elements (neurons and pathways) 
 
This indicates that huge amount of knowledge about a neural system is required for a cellular 
level analysis 



A cellular level of analysis of behavior requires knowing what important subcellular elements 
(such as neurotransmitters) are present on what circuit elements (neurons and pathways) 
 
This indicates that huge amount of knowledge about a neural system is required for a cellular 
level analysis 



Their new model incorporates many levels of analysis, including, prominently, the cellular level 


