
myocardial function in the adult individual is typically maintained not by stimulation of proliferation, but by hyperplasia of 
the structures and hypertrophy of the cytoplasm in nondividing myocytes [6]. 
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The influence of neurotrophic control on various structural and functional characteristics of muscle fibers (MF) has 
been studied quite adequately. Repeated investigations have shown that disturbance ofneurotrophic  control modifies the 
phenotype of the skeletal muscles [4, 13]. It has been found, for instance, that division of the motor nerve (denervation) 
affects the set of myosins in MF, and that in fast muscles the content of the slow light chain 1 (LC1) increases, whereas in 
slow muscles, on the contrary, the concentration of LC3, characteristic of fast myosin, is increased. Unfortunately, virtually 
all studies of the protein composition of MF when neurotrophic control is disturbed had been undertaken by electro- 
phoretic methods [9], but when isoforms of contractile proteins with closely similar electrophoretic parameters are present, 
interpretation of the results can be very difficult. The immunologic approach, using antibodies (AB) to concrete proteins or 
to their fragments [6] must therefore be regarded as the most adequate approach for identification of contractile proteins. 
Besides neurotrophic control, phenotypes of skeletal muscles are determined also by hormonal influences. There have been 
many investigations into the endocrine regulation of skeletal muscle function, which have shown that both hormone excess 
and hormone deficiency can modify various characteristics of skeletal muscles [2, 14]. For instance, hypo- and hyperthyroid- 

Department of Histology and Embryology and Department of Pathological Physiology, S. V. Kurashov Kazan' 
Medical Institute. (Presented by Academician of the Academy of Medical Sciences of the USSR A. P. Avtsyn.) Translated 
from Byulteten' t~ksperimental'noi Biologii i Meditsiny, Vot. 1131 No. 2, pp 198-200, February, 1992. Original article 
submitted March 19, 1991. 

262 0007-4888/92/0002-0262512.50 �9 Plenum Publishing Corporation 



Fig. 1. Soleus muscle of intact guinea pig: a) ATPase activity of myosin (pH 9.4); b) immuno- 

histochemical staining (PAP method) with monoclonal AB to fast myosin heavy chains. 

Fig. 2. Soleus muscle of sensitized guinea pig. Legend as to Fig. 1. 

ism alter the LC complement of myosin in skeletal muscle fibers [12], and contractile proteins of muscles are sensitive to 
the glucocorticoid level [7]. Incidentally, the contractile muscle proteins in these investigations were studied mainly by 
electrophoretic methods. Whereas the role of nervous and humoral factors in the regulation of skeletal muscle phenotypes 
has been studied sufficiently fully, interaction between these two controlling systems during maintenance of the differen- 
tiated state of skeletal muscles still remains unclear [2]. The role of the humoral system likewise is not confined to the 
working only of the endocrine glands, but it may also include factors unconnected with the action of particular hormones. 
Thus virtually nothing is still known on how sensitization affects skeletal muscle ]11], although it is difficult to suggest that 
muscle is completely insensitive to processes taking place in the body during allergy. 
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Fig. 3. Denervated soleus muscle of guinea pig after protein sensitization. Legend as to 
Fig. 1. Pale MF are slow, dark MF are fast. 

The aim of this investigation was to study the effect of sensitization on guinea pig slow muscle when neurotrophic 
control is disturbed. 

EXPERIMENTAL METHOD 

The slow soleus muscle of adult male guinea pigs weighing 350-400 g was studied. Activity of myosin ATPase I10] 
was detected histochemically in frozen sections 8/z thick, and direct immunohistochemical staining (by the PAP method) 
with monoclonal AB to fast myosin heavy chains (Sigma) also was carried out. The sciatic nerve was divided in the animals 
of one group (n = 6) and guinea pigs of the other group received two subcutaneous injections of antigen (AG) into the left 
thigh (the second injection was given 14 days after the first). Animals of the 3rd group began to be sensitized 1 week after 
division of the nerve. Sensitization was carried out with solution containing 10 ~g ovalbumin with 1 mg of dry aluminum 
hydroxide gel in 1 ml of physiological saline per animal. The level of sensitization was monitored by the passive cutaneous 
anaphylaxis test [5], and by thin-layer immune analysis [8], and on the 21st day of the experiment the AB titer was: 

1/256-1/1024 and 1/256-1/512 respectively. The muscles were studied 3 days after the experiment began. The methods of the 
operations performed and details of the controls were described by the writers previously [1, 2]. 

EXPERIMENTAL RESULTS 

The soleus muscle of the intact guinea pig consists entirely of slow type I MF with low ATPase activity (Fig. la) 
and not reacting with AB to fast myosin (Fig. lb). Denervation did not change the histochemical profile of the muscle, as 
reflected both in the level of ATPase activity and the results of staining with monocional AB [3]. 

Sensitization likewise did not affect the histochemical characteristics of the muscle: all MF were identified as type 
I slow fibers (Fig. 2a, b). Injection of AG when neurotrophic control was disturbed led to the appearance of MF in the 
soleus muscle that reacted with AB to fast myosin (Fig. 3a), whereas histochemical staining for ATPase demonstrated the 
homogeneity of the muscle - all MF had weak enzyme activity, and must accordingly be classed as type I slow MF (Fig. 
3b). 

The results are evidence that neither sensitization nor denervation separately changed the parameters of MF which 
we studied, but after division of the nerve the muscle became sensitive to the action of AG; under these conditions, 
moreover, induction of fast myosin synthesis took place in some MF. This action of AG on denervated muscle is difficult 
to explain in terms of present-day knowledge of the processes taking place in a muscle during sensitization. We again 
recorded disparity between the ATPase activity of myosin and its qualitative composition, which is not in agreement with 
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data indicating that such correlation exists [15]. This fact is further confirmation of the hypothesis which we put forward 
previously [3], according to which ATPase activity is not always a reliable marker for histochemical typing of MF. 
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