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 Motor neuron 
(nerve cell) 

http://faculty.washington.edu/chudler/cells.html	


Two processes extending from 
the cell body examples= retinal 
cells, olfactory epithelium cells 

2 axons rather than an axon and dendrite. One 
axon extends centrally toward the spinal cord, 
the other axon extends toward the skin or 
muscle. Example= dorsal root ganglion cells 

Many processes extend from the cell 
body, but only one axon 
Examples= spinal motor neurons, 
pyramidal neurons, Purkinje cells 

Variation in nerve cells  

http://www.youtube.com/watch?v=i-NgGKSNiNw&feature=related	


http://www.youtube.com/watch?v=90cj4NX87Yk&feature=related	


Neuron structure and firing: 
http://www.youtube.com/watch?v=HXx9qlJetSU&playnext=1&list=PLAEAD3077D67FCA04	




Where are synapses? 
• Between 2 neurons 
• At neuro–effector junctions 
    --neuromuscular junctions 
    --neuroglandular junctions 



Figure 16.5 



Figure 16.6 





Comparison of somatic motor reflex and 
autonomic motor reflex 



Neurotransmitters of autonomic system. 



Sympathetic division is in red 
Parasympathetic division is in blue 

Preganglionic fibers are solid 
Postganglionic fibers are dashed 



“Fight or Flight” “Rest and Digest” 

none Constricted Blood vessels in skin 
Relaxed Contracted Spleen 

Constricted Dilated Lungs (bronchi) 

Constricted Dilated Coronary arteries 
Slower rate Increased contraction rate, force Heart 
Relaxed Contracted Bladder sphincer 
More motile Less motile Walls of digestive tract 
Secretion stimulated Secretion inhibited Pancreas 
Copious secretion Slight secretion Salivary (parotid) glands 

Constricted Dilated Eye (pupil via ciliary muscle) 

Parasympathetic 
response Sympathetic response Organ 



Neuromuscular Function 







Strength training via plyometrics 
also relies on stretch reflex 



Figure 16.11 

(B) The two types of muscle receptors, 
the muscle spindles (1) and the Golgi 
tendon organs (2), have different 
responses to passive muscle stretch 
(top) and active muscle contraction 
(bottom). Both afferents discharge in 
response to passively stretching the 
muscle, although the Golgi tendon 
organ discharge is much less than that 
of the spindle.  

When the extrafusal muscle fibers are 
made to contract by stimulation of their 
motor neurons, however, the spindle is 
unloaded and therefore falls silent, 
whereas the rate of Golgi tendon organ 
firing increases. (B after Patton, 1965.) 









Adrenal gland = composite 
adrenocortical tissue (cortex) produces corticosteroid hormones 
chromaffin tissues (medulla) produce catecholamines 
(epinephrine, norepinephrine) 

medulla (chromaffin) 

cortex 



















Plasma glucose is used 7 – 20 times faster during exercise than at rest. Mechanisms to 
maintain levels during exercise occur  by increasing liver glycogen mobilization, using more 
plasma FFA, increasing gluconeogenesis and decreasing glucose uptake by tissues. This is 
modulated by decrease in plasma insulin, and increase in plasma E, NE, GH, glucagon, and 
cortisol during exercise. 













The Pituitary gland  
(=Hypophysis) 

= adenohypophysis 

= neurohypophysis 



Posterior pituitary 
• Does not produce hormones 
• Axons of neurosecretory neurons from 
hypothalamus project into it where secretory 
hormones are released into blood vessels 

Events in Pars nervosa (mammal): 
Vasopressin (ADH) secretion 
(by hypothalamic secretory neurons) 
- smooth muscle contraction in arterioles 
- increased blood pressure 
- promotes water conservation in kidney 

Oxytocin secretion 
(by hypothalamic secretory neurons) 
- smooth muscle contraction in uterus 
- responds to ‘suckling’ 
- targets myoepithelial cells in mammary 
gland 
- rhythmic contraction of oviducts 









   

   

Growth Hormone (GH)   
•  stimulates IGF production in liver 
•  affects growth and metabolism 
•  increased protein synthesis 
•  increased mobilization of fatty acids 

Adrenocorticotropin Hormone (ACTH) 
•  release of glucocorticoids from adrenal cortex 

Prolactin 
•  development of mammary glands 
•  lactation  

Gonadotropin Releasing Hormone (GnRH) 
•  produced in hypothalamus, stimulates 
secretion of gonadotropins such as: 

- FSH (Follicle stimulating hormone) 
(ovarian follicle development + spermatogenesis) 
- LH (Luteinizing hormone) 
(follicle maturation, ovulation, testosterone) 
- Estrogen and androgen synthesis	


Anterior pituitary 
Neurohormone Production 







Santhi Soundarajan 

•  Middle distance track events.  
•  Silver medalist in 800m (2:03.16) at 

the 2006 Asian Games 
•  Failed gender verification 

test,stripped of her medal 

•  Currently she is working as a daily 
wager at a brick kiln in Tamil Nadu. 



Edinanci Silva 

•  Gold medalist in half 
heavyweight division (78kg) at 
Pan Am Games 2003 and 2007 

•  Olympic competitor for Brazil in 
1996, 2000, 2004, 2008 

•  Born with both male and female 
sex organs, underwent surgery to 
become a woman. 

According to the IOC, transsexuals who 
have had a sex change from male to 
female can compete in women’s events in 
the Olympics as long as they wait two 
years after the operation. 



Heinrich (born Dora)  Ratjen 

•  Competed in women’s high 
jump in 1936 Summer 
Olympics, finished fourth 

•  Identified later as male 
(likely was intersex) and 
arrested 



Stella Walsh 

•  Polish athlete, emigrated to U.S. 
but competed for Poland in track 
events 

•  Won 100m event in 1932 
Summer Olympics, also 
competed in discus 

•  Continued to compete in Poland 
and U.S., inducted into US Trak 
and Field Hall of Fame in 1975 

•  Upon her death discovered to 
be intersex and to have XX/XY 



Andreas (born Heidi) 
Krieger 

•  German shot putter, competed as 
female, won gold medal (21.10m) 
in 1986 European Championships 

•  Systematically and unknowingly 
doped with anabolic steroids from 
age 16 

•  Underwent gender reassignment 
surgery in 1997 

•  Suffers from severe pain in hips 
and thighs from steroid use and 
over-lifting 



Case Study—you be the judge! 


