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STRUCTURE AND DENSITY OF THE MUSCLE SPINDLES
IN GATROCNEMIUS OF Serinus canaria

Mariam. Ali El-Zian

( Department of Zoology, Faculty of Science, Benghazi University, Libya. )

ABSRTACT

Eight adult serinus canaria birds were used to study structure and density of the
muscle spindle in gastrocnemius muscle in both right and left legs, employing serial
transverse histological sections stained with hematoxalin and eosin. The density of
muscle spindle was 122.40/gm. Each spindle showed 3 to less intrafusal muscle fibers

and blood capillaries and enclosed in outer capsule.

Key words: Muscle spindle, gastrocnemius muscle, Serinus canaria.
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INTRODUCTION

Muscle spindles are complex neuromuscular end —organs found in skeletal muscle of
most vertebrates. They consist of an encapsulated group of specialized striated muscle
cells, the intrafusal fibers, and their associated sensory and motor nerves. The
intrafusal fibers in a given muscle differ structurally and functionally from the
surrounding extrafusal fibers. They are contain tree types of intrafusal fibers, nuclear
bag 1, nuclear bag2 and nuclear chain fibers. (Shantha et al., 1968). These intrafusal
muscle fiber types have also been shown to occur in spindles of different mammalian
species (Barker and Banks 2004).

Therefore, the aim of this study structure and density of muscle spindles in

gastrocnemius muscle of serinus canaria in Libya.

MATERIAL AND METHODS

All birds used in this study obtained from commercial supplier. The birds were killed
by using chloroform. Gastrocnemius muscle of both legs were dissected from their
attached tendons. Specimens from the muscles were collected and subjected to the
histological technique and staining (Bancroft and Gamble 2008). They were firstly
fixed in 10% buffered neutral formalin solution to preserve the cell structure for 24
hrs., these specimens were prepared to be cut thin sections for examination on alight
microscope. This process required, the specimens were embedded in supported
medium that can properly mounted sectioned with a rotary — microtome. Such
embedding required that the specimens were firstly dehydrated in ascending grades of
ethanol (50- 100%).

The hydrated specimens cleared of the alcohol and tissue by incubating in
xylene. Once specimens were properly dehydrated and cleared, they were embedded
in paraffin wax. Blocking and sectioning (serial sections of 5- micron thick) were
prepared then mounted on clean slides. The latter left to dry in an oven at 37°C for
12hrs. Later on, these sections were stained by hematoxlin and eosin stain and
mounted in DPX.
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RESULTS

All spindles were situated in parallel with extrafusal fiber bundles. The majority were
occurred as a single structure (Figure 1). Each spindle was surrounded by a capsule
consisted of concentric layers of connective tissue the thickness of the capsule was
greater in the equatorial region than the polar region. Three types of intrafusal fibers
were indentified bagl, bag2, and chain fibers (Figure 2). Blood capillaries were

bserved associated with capsule (Figure 3).
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Figure (1): A photomicrograph of transverse section showing muscle spindle and
surrounding extrafusal muscle fibers EF. Extrafusal muscle fiber, IF.
Intrafusal muscle fibers, b1, b2. bagl and bag2, C. capsule, H&E x600.
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Figure (2): A photomicrograph of transverse section showing types of intrafusal
muscle fibers b1. bagl, b2. bag2, NC. Nuclear chain fibers, H&E x600.

Figure (3): A photomicrograph of transverse sections showing blood vessel
associated with the capsule of muscle spindle IF. Intrafusal muscle fibers, BV. Blood
vessel, C. capsule, H&E x600
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DISCUSSION

In the present study, the structure of muscle spindles of gastrocnmius muscle in
serinus canaria was found to be similar to that observed in other species (Cooper
1960). It consists of capsules, lymphatic space, intrafusal muscle fibers in varying
numbers .This study also indicates that the spindles in serinus canaria birds are highly
vascularized, similar finding has been described in the rabbit spindles (El- tarhouni
and Almoughabi, 2006). The majority of scattered spindles that found along the
length of the gastrocnmius muscle in serinus canaria were concentrated in the belly
of the muscle near the region of nerve entry. These results are in accordance with that
of Yellin (1969).

The present study also revealed that the mean density of muscle spindles in
gastrocnmius muscle was 122.4/ gm. The previous results reflect the pattern of life

and locomotion (El-Tarhouni, 2010).
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