Songbirds, Steroids and Adult
Neurogenesis
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MCAOQO: Middle cerebral artery occlusion
Mechanism for producing cerebral ischemia
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Some causes of neural damage
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Some causes of neural damage




Some causes of neural damage

Dead athletes' brains show damage from
concussions

BRAIN DAMAGE

January 26, 2009 | By Stephanie Smith CNN

Medical Producer By VICKI SMITH, Associated Press Writer Jun
28, 2:02 pm EDT

WVU doctors: Chris Henry had chronic brain
injury

For years after his NFL career ended, Ted
Johnson could barely muster the energy to

) Chris Henry was 26 years old at the time of his
leave his house.

death

“I'd [leave to] go see my kids for maybe 15
minutes," said Johnson. "Then | would go back
home and close the curtains, turn the lights off
and I'd stay in bed. That was my routine for
two years.

"Those were bad days."
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Some causes of neural damage

San Antonio Express—NewsHHP.

The American Association of Neurological Surgeons
say that 90% of boxers sustain a brain injury.



ion, which occurs in boxers who have suffered repea

Dementia, or declining mental ability
Problems with memory and parkinsonism
Tremors and lack of coordination

Speech problems

Unsteady gait
Inappropriate or explosive behavior

brains of DP patients atrophy and lose neurons, scarring of brai

ers may be treated with drugs used for Alzheimer's disease ¢

http://en.wikipedia.org/wiki/Dementia_pugilistica
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studying a song
about our brains
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Some songbird brains change dramatic

Brenowitz et al, 1991
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Some songbird brains change dra

Nottebohm, 1981
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Electron micrograph of a new
HVC. N = nucleus, A = axonal
D = dendrite,




But is this change related to
}.3%%._\1 Neurogenesis?

The retrograde tracer, Fluorogold was injected
into RA, a nucleus known

to be innervated by axons

projecting from HVC
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Kirn and Nottebohm, 1993




Is this seasonal change related to
o roids?
»— Steroids
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Steroids?

Plasma Testosterone Concentration (ng/ml)

Early Spring Late Spring Early Fall Late Fall
Season

Smith, G. T. et al. J. Neurosci. 1997;17:6001-6010




TABLE 1
Means + Standard Deviations for Each Experimental Condition

Volume Neuron Density
{mm’} (per mm”) Meuron Number

0.236 + 0.034 76,646 + 14,912 17,913 £ 3,500

0.139 £ 0.021 106,104 + 18 567 14,561 + 1,766

0650 % 0.133 216,667 + 22,210 141,056 + 24,351
0.231 £ 0,098 280,714 + 58,058 83,404 + 28,331
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However, Testosterone can be
metabolized in the brain...

Aromatase

R

5-a Reductase

Dihydrotestosterone (DHT) 17p3-Estradiol (Estrogen)
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Average # of HVC Average # of New HVC
Neurons/Section Neurons/Section
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Photograph by Bates Littlehales available at
http://animals.nationalgeographic.com/animals/printable/pileated-woodpecker.html



