SMOOTH MUSCLE CELLS



Sarcolemma

Intermediate
filament

Dense body

Fig. 10.19

Nucleus

Relaxed

10.19

Contracted



Intermediate filament bundles attached to dense bodies

Caveolae

(a) Relaxed smooth muscle cell

(b) Contracted smooth muscle cell

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
Figure 9.26



T-191

Autonomic
neurons

Nucleus

(a) Visceral (single-unit) smooth (b) Multiunit smooth
muscle tissue muscle tissue

Sarcolemma

Intermediate
filament

Dense body

Contraction
Nucleus

(c) Details of a smooth muscle fiber

Histology of Smooth Muscle Tissue, Fig# 10.18a-c
© 1996 HarperCollinsCollegePublishers




Intracellular

Receptor fluid
KEY
PL-C = phospholipase C
DAG = diacylglycerol
PK-C = protein kinase C
IP; = inositol
trisphosphate
ER = endoplasmic
reticulum
Signal molecule e G protein activates o PL-C converts membrane o DAG activates protein Q IP3 causes release
activates receptor phospholipase C phospholipids into kinase C (PK-C), which of Ca?* from
and associated (PL-C), an amplifier diacylglycerol (DAG), which  phosphorylates organelles,
G protein. enzyme, remains in the membrane, profeins. creating a
and IP3, which diffuses Ca?+ signal.
into the cytoplasm.

Copyright © 2007 Pearson Education, Inc . publishing as Benjamin Cummings F|g .6-12



Extracellular fluid

%iﬁj’
e T—

@  the cytosol from the ECF Cytoplasm
o or from the scant SR.

Sarcoplasmic reticulum (2 Ca* binds to and
i /-\ Ca?* acﬂvntu calmodulin.

y Activated
eelmodulin calmodulin (3@ Activated calmodulin activates

/\ the myosin light chain kinase
, enzymes.

(@ The activated kinase
enzyme catalyzes transfer

of phosphate to myosin

heads, activating the

myosin head ATPases.
Activated

phosphorylated)
molecule myodn molecule

Thin myofilament
(8 Phosphorylated myosin
heads form cross bridges

Thics Mement with actin of the thin
filaments and shortening
occurs.

Inactive -
kinase

(6) Cross bridge activity ends
when phosphate is removed
from the myosin heads by
phosphorylase enzymes and
intracellular Ca?* levels fall.

Copyright © 2006 Pearson Education, Inc., pubkshing as Benjamin Cummings.

Figure 9.27



Ca¢¢

@__’v ca* i Calmodulin

Ca“-Calmodulln cAMP

b y o

MLCK

—=—lb




Inactive myosin kinase

Inactive mycsin Phosphorylated myosin’

(can bind with'actin) -




Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display

Table 12.8 | Comparison of Skeletal, Cardiac, and Smooth Muscle

Skeletal Muscle

Striated; actin and myosin
arranged in sarcomeres

Well-developed sarcoplasmic
reticulum and transverse tubules

Contains troponin in the thin
filaments

Ca?* released into cytoplasm from
sarcoplasmic reticulum

Cannot contract without nerve
stimulation; denervation results
in muscle atrophy

Muscle fibers stimulated
independently; no gap junctions

Cardiac Muscle

Striated; actin and myosin arranged in
sarcomeres

Moderately developed sarcoplasmic reticulum
and transverse tubules

Contains troponin in the thin filaments

Ca’* enters cytoplasm from sarcoplasmic
reticulum and extracellular fluid

Can contract without nerve stimulation; action
potentials originate in pacemaker cells of heart

Gap junctions present as intercalated discs

Smooth Muscle

Not striated; more actin than myosin; actin inserts
into dense bodies and cell membrane

Poorly developed sarcoplasmic reticulum; no
transverse tubules

Contains calmodulin, a protein that, when bound
to Ca?*, activates the enzyme myosin light-chain
kinase

Ca?* enters cytoplasm from extracellular fluid,
sarcoplasmic reticulum, and perhaps
mitochondria

Maintains tone in absence of nerve stimulation;
visceral smooth muscle produces pacemaker
potentials; denervation results in hypersensitivity
to stimulation

Gap junctions generally present




