
Bio	  17	  –	  Nervous	  &	  Endocrine	  
Systems	  



Atoms	  and	  Ions	  



Plasma	  Membranes	  



Transport	  





The	  ResBng	  PotenBal	  

Sodium/
Potassium	  
Pump	  
Potassium	  
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2	  K+	  in)	  



The	  AcBon	  PotenBal	  



How	  Neurons	  Communicate…	  

IPSP	  =	  Inhibitory	  PostsynapBc	  PotenBal	  	  
EPSP	  =	  Excitatory	  PostsynapBc	  PotenBal	  





NeurotransmiTers	  
Vital for Nerve Function.  Binds to different types of receptors and 
has different results.  Excitatory at neuromuscular junctions.  
Inhibitory in the heart (slows heart rate).  Botulism toxin prevents 
presynaptic release 

Glutamate – Most common neurotransmitter in the CNS; 
Important for long term memories 

GABA – Common inhibitory neurotransmitter in the brain.  
Important for Sleep.  The drug Valium binds to a GABA receptor  

Norepinephrine = Excitatory in the autonomic nervous system 
(PNS)  

Dopamine = Sleep, Mood, Attention, Learning 
Parkinson’s = LOW levels of Dopamine in the brain 
Schizophrenia = HIGH levels of Dopamine in the brain   

Serotonin = Sleep, Mood, Attention, Learning 
LOW level’s associated with Depression (SSRI’s) 
LOW level’s found in Serial Killers    





“Brainbow”	  Technology	  
•  Insert	  genes	  into	  DNA.	  	  
•  When	  expressed,	  some	  cell	  types	  become	  colorful.	  	  
•  Can	  see	  what	  is	  connected.	  	  Used	  to	  show	  learning.	  	  	  
•  Can	  trace	  short-‐and-‐long	  range	  connecBons	  in	  
brain	  circuits	  



Can	  measure	  acBvity	  in	  a	  neuron	  



Brain-‐Machine	  Interface	  
Braingate Neural Interface System 



Monkey	  using	  brain	  to	  move	  
roboBc	  arm	  



University	  of	  PiTsburgh	  



Brain	  Machine	  Interface	  =	  The	  other	  direcBon.	  
	  



Parkinson’s	  Disease	  

•  Affects	  about	  1%	  of	  the	  
populaBon.	  

•  Uncontrolled	  body	  
movements,	  tremors,	  
shaking.	  

•  Reduced	  levels	  of	  dopamine	  
in	  the	  SubstanBa	  Nigra	  
porBon	  of	  the	  brain	  



Deep	  Brain	  SBmulaBon	  



Brain	  Rules	  
by	  Mark	  Medina	  

•  Sleep!	  
•  Exercise	  
•  Pictures!	  



Hormones	  



Hormones	  

Know the hormones, targets, site 
of secretion from the reading! 



Other	  Hormones	  



Hormone	  Example…	  




