
Cellular Neuroscience, Spring 2010. Worksheet for section 4 classes, Gahtan.   4/21/2010 
Phenomenon being studied: How vasopressin signaling in the amygdala regulates emotional responses, particular in the domain of 
social approach or avoidance 
 
Levels of analysis (write down explanations at each level) 
Adaptation- Social approach is a necessary instinct in any sexually reproducing species but it is fraught with risks, so CNS mechanisms 
exist to guide ‘approach vs avoid’ decisions 
 
Behavioral- CNS mechanisms controling social approach vs avoid decisions are assayed in different ways. In rodents, they include 
social recognition, intruder responses, maternal care levels. In humans, engagement in creative dance, monetary investment, etc. 
 
Systems- distinct neural systems for social inhibition and social approach 
 
Circuit- Afferents from the cortex and limbic system to the lateral amygdala carry processed sensory input. Some release oxytocin, 
which indirectly inhibits amygdala output to the HPA and inhibits stress, some carry vasopressin, which directly excites amygdala 
output to the HPA 
 
Cell biological (including electrophysiological)- CNS AVP signaling mechanisms are not well understood. In peripheral AVP signaling, 
metabotropic AVP1AR receptors activates PLC-b and IP3, resulting in release of intracellular Ca++ and membrane depolarization. In 
amygdala, different signaling mechanisms must exist because AVP has different electrophysiological responses on different neurons 
(Raggenbass paper). Neuropeptides may be coreleased with amine or glutamate transmitters. 
 
Genetic- In gene association studies, polymorphisms in the AVP1AR promoter region leads to different expression levels and/or 
distribution of AVP1R’s, with consequences on behavior in humans and rodents. 
 
Computational- The theorized function of AVP and OXT signaling in the amygdala is to modulate the responses of primary neurons to 
glutamate, serotonin, dopamine, or other transmitters. From a computational perspective, these peptides place primary neurons in a 
different equilibrium state. 
 
Other- for humans, social decisions (approach or avoid) are experienced as being motivated by emotion, but these emotions may be 
the consequences of the neuromodulatory struggle over amygdala excitation between AVP and OXT 
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Phenomenon being studied: 
 
Levels of analysis (write down explanations at each level) 
Adaptation- 
 
Behavioral- 
 
Systems- distinct learning systems for a. contextual fear b. cued fear c. short term fear memory 
d. long term fear memory 
 
Circuit- 
 
Cell biological (including electrophysiological)- 
 
Genetic- 
 
Computational- 
 
Other- Methods: great when a lesion causes an improvement in performance since non-specific 
effects of the lesion (sick mouse) are less likely as explanation of the effect in that case. 
 











Q: What is an emotion? 
Q: What is the importance of 
evolutionary conservation? 



Q: What is track tracing important for 
cellular neuroscience? 



Q: What is the difference between the 
cellular and molecular levels of analysis 
being referred to here? 



Q: Why go to the trouble of 
ID’ing individual neurons? 
Q: How did they isolate 
genes with enriched 
expression in the amygdala? 



Explain the figure… 



Explain the 
figure… 
 
What is their basis 
for concluding 
that GRPR is 
selectively 
expressed on 
interneurons? 
 
What is the point 
of the 
immunolabeling in 
the k/o? 



What is the overall 
conclusion of this 
figure? 
 
How do the individual 
data plots support that 
conclusion?  
 
Why were recorded 
cells treated with CNQX 
and D-APV in all of 
these trials (and Fig 5)? 

Interpret this sentence… 



Explain the figure… 



Explain the figure… 



Explain the figure… 



Q: What is GRP co-released with? Does 
it act directly on the same cells as that 
neurotransmitter? Explain. 

Q: What is a neuromodulator? 



Q: would you like to be a genetic 
mutant with GRPR over expression? 


