Exam Il is coming! I'll be ready!!... Bl 121 Exam !
Bl 121 Lecture 14 =l

|. Announcements Last Lab 6, Pulmonary Function Testing +
Optional notebook « this Thur. Exam Il Fri Dec 13, 8am Q?
American Heart Association 2019 Philadelphia update.

ll. Nervous System Connections LSch 3,4 & 7; DC Module 9
A. Fight-or-Flight Stories!

B. How does the signal cross the nerve-muscle gap?
LS p 185-92 fig 7-5 p 190; DC pp 69-71 fig 9-4
1. Ca2+ bones!...but what else? LS p 190
2. What do black widow spider venom, botulism, curare
& nerve gas have in common? Botox LS pp 189-92

lIl.Muscle Structure & Function LS ch 8 + DC Mod 12

Muscle types: cardiac, smooth, skeletal LS fig 8-1

How is skeletal muscle organized? LS fig 8-2, DC fig 12-2

What do thick filaments look like? LS fig 8-4, DC fig 12-4

Thin filaments? Banding pattern LS fig 8-5, 8-3, 8-7

How do muscles contract? LS fig 8-6, 8-10

What's a cross-bridge cycle? LS fig 8-11 +...
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Hot Topics Session: Vaping: The New Epidemic
Saturday, Nov. 16, 1:00 p.m. - 2:15 p.m. ET, Heart Theater

Rose Marie Robertson, M.D., FAHA Medical Offices
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Homeostasis is a dynamic balance
between the autonomic branches.

Rest-and-digest: Fight-or-flight:
Parasympathetic Sympathetic activity
activity dominates. dominates.

Copyright © 2009 Pearson Education, Inc. D Silverthorn 2010
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Effect of Sympathetic Stimulation

Effect of Parasympathetic Stimulation

Blood Vessels

Lungs
Digestive Tract

Urinary Bladder
Eye

Liver (glycogen stores)
Adipose Cells (fat stores)
Exocrine Glands

Exocrine pancreas

Sweat glands

Salivary glands

Endocrine Glands
Adrenal medulla

Endocrine pancreas
Genitals

Brain Activity

Increases heart rate and increases force of
contraction of the whole heart

Constricts
Dilates the bronchioles (airways)
Decreases motility (movement)

Contracts sphincters (to prevent forward
movement of tract contents)

Inhibits digestive secretions
Relaxes

Dilates the pupil

Adjusts the eye for far vision
Glycogenolysis (glucose is released)
Lipolysis (fatty acids are released)

Inhibits pancreatic exocrine secretion

Stimulates secretion by sweat glands im-
portant in cooling the body

Stimulates a small volume of thick saliva
rich in mucus

Stimulates epinephrine and norepinephrine
secretion

Inhibits insulin secretion

Controls ejaculation (males) and orgasm
contractions (both sexes)

Increases alertness

Decreases heart rate and decreases force of contrac-
tion of the atria only

Dilates vessels supplying the penis and the clitoris only
Constricts the bronchioles
Increases motility

Relaxes sphincters (to permit forward movement of
tract contents)

Stimulates digestive secretions
Contracts (emptying)
Constricts the pupil

Adjusts the eye for near vision
None

None

Stimulates pancreatic exocrine secretion (important
for digestion)

Stimulates secretion by specialized sweat glands in the
armpits and genital area

Stimulates a large volume of watery saliva rich in
enzymes

None

Stimulates insulin secretion

Controls erection (penis in males and clitoris in
females)

LS 2012

None



F1ght or-Flight Stories!




Axon of motor neuron —————=
Myelin sheath Action potential propagation
in motor neuron
Axon terminal

Terminal button
\d Calcium channel
Vesicle of acetylcholine

Plasma membrane
of muscle fiber

Acetylcholine receptor site

Action potential propagation
in muscle fiber

Muscle fiber

Cation channel Local current flow between

depolarized end plate and

Acetyicholinesterase \ adjacent membrane

Contractile elements within muscle fiber
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Voluntary
muscle

VVL-82r2hka

https://WWW.voutube.comlwatCh’?v

LS 2012 fig 8-1



https://www.youtube.com/watch?v=VVL-8zr2hk4

Skeletal Muscle

)

B2 4 IS = : I

Body systems M
maintain homeostasis ;
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LS 2012 ch 8 vignette
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H Howard 1980.



Tendon

Organ —  Muscle
Muscle —

Cell = Myocyte = Fiber

‘ Muscle
Muscle fiber fiber
(a single Dark Light

muscle cell) ABand | band

- —
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of myofibril

Thick filament
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Whole
Muscle
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Myocyte or ',
Muscle Fiber
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Myosin & Actin Molecules







Actin binding site
Myosin ATPase site

Heads

Cross bridges

LS 2006, cf:
LS 2012 fig 8-4



Broccoli Analogy?

Bare Zone



e ° Binding site for attatchment
with myosin cross bridge

Actin molecules

Actin helix
+
A A e ® R R SRS
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&
Tropomyosin Troponin

LS 2006, cf: Thin filment
LS 2012 fig 8-5
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A Band = Dark Band
Anisotropic = Light Can’t Shine Through
l
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Sarcomere
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LS 2012 fig 8-7



Discussion + Time for Questions!




