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Abstract

Architectural parameters were investigated /7 wvivo using ultrasound and a comparison
was made for various muscles. For fifty - three women and men (including untrained
individuals and bodybuilders) with mean age of 20 years, muscle layer thicknesses (M) and
muscle fiber angles (FA) were measured for three muscles, ie., triceps brachii (TB), vastus
lateralis (VL), and medial gastrocnemius (MG). The MT and FA were defined as the
distance between the fat  musle and muscle  muscle (or muscle  bone) interfaces, and
the angles between the interspaces of fascicles and the deep aponeurosis, respectively.
Significant positive correlations were observed between MT and FA in all muscles,
demonstrating the occurrence of changes in muscle architectures in hypertrophied muscles.
Muscle fiber length (FL), estimated by MT and FA, were 10.0 = 1.8 a (TB), 84 = 12 a
(VL), and 62 = 09 @ (MG), which were similar to those previously reported on human
cadavers. In TB, the increase in MT tended to be smaller than that of FA, which suggest
the existence of the upper limit of muscle enlargement, possibly by architectural factors that

limit fiber hypertrophy.
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Fig.1 A longitudinal

section of the anterior thigh.

The knee is at the right end.
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Triceps brachii (long head) MGt
eant ange

Age (years) 269 15~51
Height (cm) 168.1%x7.3 150.8~183.3
Mass (kg) 726+129 46.0~98.9

Circumference (cm)

Upperarm 33.0x49 23.8~445
Thigh 56.0%£52 45.7~67.5
Leg 38033 314~450

fable 1, Physical characteristics of subjects.
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Vastus Lateralis

Medial gastrocnemius Fig.3 Determination of muscle layer
thickness and pennation (fiber)

Fig. 2 Measurement positions of three muscles. angles for m.vastus lateralis.
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Fig. 4 A model of a pennate muscle,
Muscle fiber length was estimated by
muscle layer thickness divided by
the sine of fiber angles.
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Fig. 6 Relationships between muscle layer

thickness and estimated fiber length,
and muscle layer thickness and fiber
angles,
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Fig. 7 A relationship between fiber angles
and muscle thickness,
Muscle thickness was normalized by
the length of the limb (upper arm,
thigh, and leg for TB, VL, and MG,
respectively).
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