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(pep*dergic	
  =	
  endorphins,	
  enkephalins,	
  etc)	
  

Human	
  circuitry	
  of	
  
depression	
  

Note	
  that	
  serotonin	
  systems	
  are	
  
not	
  considered	
  primary,	
  although	
  
SSRI’s	
  are	
  effec*ve	
  ADs	
  –	
  possibly	
  via	
  
secondary	
  effects	
  on	
  other	
  systems	
  

NA	
  nuclues	
  accumbens,	
  mPFC	
  medial	
  prefrontal	
  cortex,	
  CP	
  caudate	
  putamen,	
  VTA	
  ventral	
  tegmenal	
  area,	
  	
  
DMT	
  dorsal	
  medial	
  thalamus,	
  SC/IC	
  superior/inferior	
  colliculus,	
  VP	
  ventral	
  pallidum,	
  SN	
  substan*a	
  nigra,	
  
ARC	
  arcuate	
  nucleus,	
  LH	
  lateral	
  hypothalamus,	
  LC	
  locus	
  coerouleus	
  
	
  
Glutamate=red,	
  GABA=purple,	
  Pep*dergic=black,	
  dopamine=blue	
  

Rodent	
  circuitry	
  of	
  “depression”	
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(also	
  called	
  “behavioral	
  despair”	
  test)	
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Tail	
  suspension	
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Other	
  tests:	
  
	
  
Anhedonia:	
  	
  sucrose	
  preference,	
  social	
  interac*on	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Anxiety:	
  Plus	
  maze,	
  thigmotaxis	
  in	
  open	
  field	
  
	
  
	
  
	
  
	
  
	
  
	
  
Circadian	
  and	
  sleep	
  disrup*ons	
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•  Mouse	
  models	
  (from	
  Barkus	
  chapter)	
  

–  Low	
  expressing	
  variant	
  of	
  gene	
  for	
  5HT	
  transporter/5HT	
  
KO	
  mice	
  

–  A2a	
  adrenoreceptor	
  (NE)	
  KO	
  mice	
  
–  Noradrenaline	
  (NE)	
  transporter	
  KO	
  mice	
  
–  CRF	
  models	
  (cor*cotropin	
  releasing	
  factor	
  from	
  
hypothalamus)	
  

–  BDNF	
  models	
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Higher	
  cor*sol	
  (stress)	
  levels	
  in	
  depressed	
  individuals.	
  

In	
  normal	
  controls,	
  	
  
dexamethasone	
  (a	
  synthe*c	
  
cor*sol-­‐like	
  glucocor*cooid)	
  	
  
leads	
  to	
  feedback	
  inhibi*on	
  	
  
of	
  cor*sol.	
  

In	
  depressed	
  pa.ents,	
  	
  
dexamethasone	
  seems	
  less	
  	
  able	
  
to	
  produce	
  
feedback	
  inhibi*on	
  of	
  	
  
cor*sol	
  (a	
  faulty	
  H-­‐P-­‐A	
  	
  
system?)	
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Depressed	
  pa*ents	
  spend	
  liele/no	
  *me	
  in	
  deep	
  (stage	
  3/4)	
  sleep	
  
(could	
  reflect	
  the	
  fact	
  that	
  cor*sol	
  levels	
  normally	
  fall	
  during	
  the	
  night	
  and	
  
rise	
  just	
  before	
  we	
  wake	
  up,	
  but	
  may	
  remain	
  elevated	
  in	
  depressed	
  
pa*ents).	
  Elevated	
  REM?	
  

Other	
  considera.ons	
  to	
  interpre.ng	
  mouse	
  model	
  data:	
  
	
  
•  Sex	
  
•  Environment	
  
•  Employment	
  of	
  task	
  parameters	
  (e.g.,	
  dura*on	
  of	
  pre-­‐swim)	
  
•  Background	
  strain	
  (e.g.,	
  C57	
  that	
  can	
  climb	
  up	
  tail	
  makes	
  poor	
  	
  

	
  background	
  strain	
  for	
  tail	
  suspension	
  task)	
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Note	
  that	
  all	
  drugs	
  show	
  efficacy	
  only	
  aker	
  chronic	
  treatment	
  (14	
  days+)	
  in	
  the	
  FSL	
  model.	
  
Also,	
  the	
  FSL	
  model	
  does	
  not	
  show	
  the	
  anhedonia	
  aspect	
  of	
  depression	
  models.	
  

Possible	
  an*-­‐depressants	
  (AD)	
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Normal	
   ADD	
  

S*mulants	
  

Ac*vity	
  

Paradoxical	
  calming	
  effects	
  of	
  	
  
s*mulants	
  (increase	
  epinephrine	
  and	
  
dopamine)	
  on	
  individuals	
  with	
  ADD/ADHD.	
  

(Increasing	
  levels	
  of	
  D	
  and	
  E)	
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Aeen*on/vigilance	
  
5CSRT	
  

Locomo*on/hyperac*vity	
  
Open	
  Field	
  

Impulsivity/	
  
Response	
  inhibi*on	
  failure	
  
Delay	
  discoun.ng	
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Glutamate=red,	
  GABA=purple,	
  
Pep*dergic=black,	
  dopamine=blue	
   Depression	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
Aeen*on	
  


