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_ Relationship of myosin heavy chains composition and histochemical fiber

types composition of rat skeletal muscle.

Takashi Kitaura

(Received April 28, 1990)
Abstract '

Muscle compositions showing physiological contractile properties were deter-
mined by the fast and slow myosin heavy chains isoforms and were compared to
the histochemical muscle fibers composition (% of total number) in serial sections
of rats.

Muscles were obtained from a 12-week-old male Sprague-Dawley rat (350g).
The soleus, the extensor digitorum longus, the plantaris, the white portion of the
vastus lateralis, the red portion of it, and the diaphragm muscles were examined
with SDS-polyacrylamide gel electrophoresis. The fractionated myosin heavy
chain isoforms were quantified with the densitometric method. The histochemical
myofibrillar actomyosin ATPase staining identified slow type I and fast type IIA
and type IIB fibers with acidic preincubation.

Muscle compositions determined with heavy chain isoforms were sxmllar to the
results with histochemical methods. These biochemical results support the use of
the histochemical method to examine the sports aptitude of human.

Key Words : Muscle fiber types—SDS-polyacrylamide gel electrophoresis—
Fast and slow myosin heavy chains—Histochemistry
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Dislinct vertebrale myosin subunils identified by prolein-chemical methods.

Myosin Heavy Chain Myosin Light Chain
Source No. Relerence Source No. Relerence
Skelelal muscle Skelelal muscle
Fasl-twilch 2 Starr and Offer (1973) Fast-twilch 3 Weeds (1976)
Slow-twilch 1 Weeds and Burridge (1975) Slow-twilch 3 Weeds (1976)
Masseler 1 Rowlerson et al. (1981) Masseter 2 Rowlerson et al. (1981)
Embryonic 1 Whalen el al. (1979) Embryonic 1 Whalen et al. (1978)
Neonatal 1 Whalen el al. (1981)
Cardiac muscle Cardiac muscle
Ventricular 2 Hoh et al. (1979) Ventricular 2 Whalen et al. (1978)
Atrial 2 Whalen et al. (1982)
Atrial 1 Flink et al. (1978)
Smooth muscle 1 Burridge and Bray (1975) Smooth muscle 2 Burridge (1974)
Nonmuscle 2 Burridge and Bray (1975) Nonmuscle

(From Susan Lowey,1986)
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MUSCLE COMPOSITION OF RAT

% of total number % of myosin heavy chain
Muscle

1B 1A I fHC sHC
EDL 77 18 5 100 )
soL 26 74 . 32 68
PLA 79 12 9 97 3
RVL 55 31 14 95 5
wVvL 100 o 100 0
DPH 38 26 35 76 24
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