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Summary. A comparative histochemical and 
morphometric study in two groups of homologous muscles 
from different tetrapods (rat, pigeon, lizard and frog) was 
performed. On the basis of their fiber diameters and 
oxidative enzyme activities, an initial correlation between 
fiber types of al1 animals is observed, although in the lizard 
and frog muscles, another fiber type does exists that could 
not be demonstrated in higher vertebrates. When more than 
one histochemical techniques are used for the identification 
of each tetrapod fiber types, the lack of correlation between 
them becomes obvious. Thus, different animals groups, 
each showing a characteristic muscle metabolic pattern, 
could be distinguished. 
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lntroduction 

Histochemical and physiological studies have 
demonstrated that the vertebrate skeletal muscles consist 
of an heterogeneous population of fibers (Dubowitz and 
Pearse, 1960; Ogata and Mori, 1964; Engel and Irwin, 1967; 
Edstrom and Kugelberg, 1968; Smith and Ovalle, 1973; 
Talesara and Mala, 1978). Also, it is generally assumed that 
in mammals and birds the histochemical techniques for 
oxidative, glycolytic and ATPasic enzymatic activities show 
the existence of three main muscle fiber types (Stein and 
Padykula, 1962; Padykula and Gauthier, 1967; Edgerton 
and Simpsom, 1969; Brooke and Kaiser, 
1970; Barnard et al., 1971). 011 the other hand, there 
is not a similar agreement about the number of fiber 
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types in lower vertebrate muscles. Thus, in amphibians 
Ogata (1958) described three different kinds of muscle 
fibers, whereas Engel and Irwin (1967) and Smith and 
Ovalle (1973) identified five fiber types. In reptiles, Talesara 
and Mala (1978) reported three major fiber types with 
severa1 subtypes. 

Comparative analyses between the muscle fiber types 
of lower and higher vertebrates are scanty, and the hitherto 
reported results show important differences between them. 
While Ogata (1958) and Ogata and Mori (1964) reported, 
on the basis of the SDH activity, three common 
histochemical fiber types in fishes, frogs, birds and 
mammals, Engel and Irwin (1967) pointed out that there 
are not any mammalian fibers known to have the same 
histochemical profiles as either the twitch or tonic fibers 
of the frog. In this sense, Dubowitz and Pearse (1960) 
demonstrated that the inverse relationship between the 
respective oxidative and glycolytic activities observed in rat 
and pigeon muscle fibers does not exist in frogs and fishes. 

The purpose of this study is to provide comparative 
data on the histochemical and morphometric characteristics 
of muscle fibers between amphibians, reptiles, birds and 
mammals. 

Materials and methods 

Five adult animals of both sexes belonging to each of 
the tetrapod classes were used: Mammals (Wistar rats), 
Birds (Columba livial, Reptiles (Lacerta lepidal and 
Amphibians (Rana temporarial. Al1 the animals were fed 
"ad libitum", and kept in spacious cages. The animals were 
sacrified by decapitation after ether anesthesia. Two 
homologous muscle groups were excised from the posterior 
limb (Table 1). 

Muscle specimens were frozen in liquid-nitrogen-cooled 
isopentane. Serial 10 pm thick cryotome transverse sections 
were processed for histochemical localization of the 
following enzyme activities: NADH-tetrazolium reductase 
















