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Biological Frameworks
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Class Organization

e HW6 assigned. Due Mon.

e Lab 3 - Muscle Lab
—~MEB 127
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Muscle Cells to Tissues
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Muscle Overview

Skeletal Muscle m
300 x

Iuele

* Elongated cell

« Multiple peripheral nucler
* Visible striations

* Voluntary

» Eranching cell
 Single central nucleus
» Visible striations

» Involuntary

» Spindle-shaped cell

» Single central nucleus
» Lack wisible striations
* [nvoluntary
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Muscle

Structure of Muscle

Muscles
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Cross-Section
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Conftractile Participants

1. Myosin g @ 4, Troponin @

2 Adin IFFIFIRASIIIIE 5. ATP

3. Tropomyosin m 6. Caldum ions : " @
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Tropomyosin & Troponin

troponin
actin .
complex IO pOMyasin
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myosin-binding site exposead
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tropomyosin blocking g ——
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Actomyosin Contraction

Myosin complex with
‘ AlPase

ACTIVATION
Actin Helix

Tropomyosin
C
7+
P; Ca
¥
TropoONIN ADP M2+

Courtesy of San Diego State University
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Motor Units

Synaptic terminals at
neuromuscular junctions

Copynght © Pearson Education, Inc., publishing as Bescjamin Cummngs
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Ex Vivo Frog Muscle

Isotonic Contraction

Position
detector

Data acquisition system

Distance
shortened

"
Time

Isometric Contraction

Loa

(force transducer)

Data acquisition system

Muscle
tension

"
Time

Single stimulus

1IN

50 ms
Repetitive stimulation
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20 Hz
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05s
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Shortening velocity, V (cm/s)

4.0

3.0

2.0

1.0

Force vs. Velocity

Hill’s Eqgn:

(P+a)(V+b) = (P,+a)b

Frog sartorius muscle in Ringer's solution, 0 °C

P... tension
P, ... isometric tension
V... velocity

(P+14.35)(V+1.03) = 87.6

a, b... constants

10 20 30 40 50 60
Load, P (g weight)
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Force vs. Velocity
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Hill’s Eqgn:

(T+a)(v+b) = (T,+a)b

T... tension
T, ... isometric tension
V... velocity
Vhax - - - VElOCIty against no
load
Vimax = b*TO/a
Power = T*v
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Force vs. Length - Micro

% max tension
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Free Body Diagram

= (P®L) + (BF®Lb)

® = cross product

— Bicep

Upper Arm

Benchtop Benchtop
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Free Body Diagram

P*L*sin(01 +62) = BF * Lb *sin(tr- 61)

— Bicep

Upper Arm
082

Benchtop Benchtop
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Questions?

B o@mnc_ Frameworks for Engineers
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