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Smooth muscles 

 

Characteristics 

 Not striated 

 Dense bodies instead of Z disks as in skeletal muscle 

 Have non contractile intermediate filaments 

 Ca
2+

 required to initiate contractions 

 Controlled by autonomic nervous system, hormones and 

paracrine. 

 actin/myosin structure allows sustained contraction in 

different directions 

 Found in walls of hollow organs and tubes, where its 

contraction will change the shape of an organ 

 Generates force to move material through the lumen of an 

organ 

 Slower in developing tension 

 Sustain contractions for extended periods without fatigue 

 Allows the walls of organs to maintain tension with a 

continued load. 

 

 

 
 

 

 

 

Contraction of Smooth Muscle  
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Many of the principles of contraction that apply to skeletal muscle also 

apply to smooth muscle. Most important, essentially the same attractive 

forces that occur between myosin and actin filaments in skeletal muscle 

also cause contraction in smooth muscle, but the internal physical 

arrangement of actin and myosin filaments in smooth muscle fibers is 

entirely different from that of skeletal muscle.  

Types of Smooth Muscle  
In general, smooth muscle can be divided into two major types:  

•Multi-unit smooth muscle : The most important characteristics of 

multi-unit smooth muscle fibers are that each fiber can contract 

independently of the others and the control is exerted mainly by nerve 

signals. Examples include the smooth muscle fibers of the iris of the eye.  

•Single-unit smooth muscle : This type is also called unitary smooth 

muscle and visceral smooth muscle. A mass of hundreds to millions of 

muscle fibers contract together as a single unit. The cell membranes are 

joined by gap junctions so action potentials can travel from one fiber to 

the next and cause the muscle fibers to contract together. This type of 

muscle is found in the walls of the gastrointestinal tract, bile ducts, 

ureters, uterus, oviducts, and blood vessels. 

 

Arrangements of filaments in Smooth Muscle  

Smooth muscle does not have the same striated arrangement of Actin and 

Myosin filaments as found in skeletal muscle  

•Actin filaments attach to dense bodies. Some of the dense bodies are 

dispersed inside the cell and held in place by a scaffold of structural 

proteins linking one dense body to another. Others are attached to the cell 

membrane and form bonds with dense bodies of adjacent cells, allowing 

the force of contraction to be transmitted from one cell to the next.  



Dr. Takea sh Ahmed                                                        Lec. 5 
Collage of dentistry                                                        2nd class  
Tikrit university 

4 
 

•Myosin filaments are interspersed among the actin filaments. The 

myosin filaments have a diameter that is more than twice as large as that 

of the actin filaments  

•Contractile units. The individual contractile units consist of actin 

filaments radiating from two dense bodies; these filaments overlap a 

single myosin filament that is located midway between the dense bodies. 

 

 

 

 

 

 

 

 

 

  

 

Mechanism of Contraction  
In place of troponin, smooth muscle cells contain a large amount of 

another regulatory protein called Calmodulin. Although this protein is 

similar to troponin, it is different in the manner in which it initiates 

contraction. Calmodulin does this by activating the myosin cross-bridges. 

This activation and subsequent contraction occur in the following 

sequence:  

1 .The calcium ions bind with Calmodulin.  

2 .The calmodulin-calcium complex activates Myosin light chain kinase 

(MLCK), a phosphorylating enzyme.  

3. One of the light chains of each myosin head, called the regulatory 

chain, becomes phosphorylated in response to this myosin kinase.  

When this chain is not phosphorylated, the attachment-detachment 

cycling of the myosin head with the actin filament does not occur. But 

when the regulatory chain is phosphorylated, the head has the capability 

of binding repetitively with the actin filament and proceeding through the 

entire cycling process of intermittent “pulls,” the same as occurs for 

skeletal muscle, thus causing muscle contraction.  
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Myosin light chain phosphatase (MLCP), located in the fluids of the 

smooth muscle cell, which splits the phosphate from the regulatory light 

chain. Then the cycling stops and contraction ceases. The time required 

for relaxation of muscle contraction, therefore, is determined to a great 

extent by the amount of active myosin phosphatase in the cell. 
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Control of Smooth Muscle Contraction  

Although skeletal muscle fibers are stimulated exclusively by the nervous 

system, smooth muscle can be stimulated to contract by multiple types of 

signals: by nervous signals, by hormonal stimulation, chemical factors, by 

stretch of the muscle, and in several other ways.  

Nervous signals: Neuromuscular Junctions of the Highly Structured 

Type Found on Skeletal Muscle Fibers Are Not Present in Smooth 

Muscle Instead, the autonomic nerve fibers that innervate smooth muscle 

generally branch diffusely on top of a sheet of muscle fibers, as shown in 

Figure bellow. In most instances, these fibers do not make direct contact 

with the smooth muscle fiber cell membranes but instead form so-called 

Diffuse junctions : These are the sites of transmitter release. that secrete 

their transmitter substance into the matrix coating of the smooth muscle; 

the transmitter substance then diffuses to the cells.  

Varicosities of the axons: The axons that innervate smooth muscle fibers 

do not have typical branching end feet of the type found in the motor 

nerves on skeletal muscle fibers. Instead, most of the fine terminal axons 

have multiple varicosities that are distributed along their axons. The 

varicosities contain vesicles loaded with transmitter substance.  

Contact junctions: In the multi-unit type of smooth muscle, the 

varicosities lie directly on the muscle fiber membrane. These so-called 

contact junctions have a function similar to that of the skeletal muscle 

neuromuscular junctions. 

 

 

 

 

 

Most circulating hormones in the blood affect smooth muscle contraction 

to some degree. Among the more important of these are norepinephrine, 
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epinephrine, acetylcholine, angiotensin, endothelin, vasopressin, 

oxytocin, serotonin، and histamine. 

Source of Calcium Ions That Cause Contraction 

(1) Through the Cell Membrane 

(2) From the Sarcoplasmic Reticulum 

Although the contractile process in smooth muscle، as in skeletal muscle, 

is activated by calcium ions، the source of the calcium ions differs; the 

difference is that the sarcoplasmic reticulum, which provides virtually all 

the calcium ions for skeletal muscle contraction، is only slightly 

developed in most smooth muscle. Instead, almost all the calcium ions 

that cause contraction enter the muscle cell from the extracellular fluid at 

the time of the action potential or other stimulus. 

The Figure bellow shows a few slightly developed sarcoplasmic tubules 

that lie near the cell membrane in some larger smooth muscle cells. Small 

invaginations of the cell membrane, called caveolae, about the surfaces of 

these tubules. The caveolae suggest a rudimentary analog of the 

transverse tubule system of skeletal muscle. 

 

 


