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Abstract

The objective of this present study was to identify the ultrastructural changes of the gastrocnemius 

muscle, promoted by subcutaneous administration of growth hormone. We used 06 rats (Wistar Rats) 

randomly divided into 02 groups: sedentary rats without administration of GH (RSSH), rats with a sedentary 

lifestyle with administration of GH (RSCH). The subcutaneous administration of GH occurred in the period 

of eight weeks after the animals were sacrificed and the transverse section of the gastrocnemius muscle 

removed and prepared according to routine analysis transmission electron microscopy (TEM). The cuts were 

performed using Ultramicrotome sorvall Porter Blum MT2 and analyzed in the CM 100 Philips. The results 

of the administration of GH showed an increase in the diameter of the sarcoplasmic reticulum and 

accumulation of glycogen. Thus, it was concluded that the administration of GH accompanied causes of 

morphological alterations of muscle tissue examined, such as the changes in the dimensions and shape of the 

muscle fibers, increased thickness of the sarcoplasmic reticulum, accumulation of glycogen in the muscle 

fibers of the muscle gastrocnemius.                 
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1. Introduction 
 The growth hormone (GH) is produced in 

the pituitary anterior pituitary. Through, its action 

the cells in the tissues begin to develop. Its release 

causes the inhibition of the action of insulin by 

reducing the use of glucose. Powers et al. (1990) 

reported that GH also increases the mobilization 

of fatty acids from the adipose tissue to save the 

glucose from the plasma. The GH plays a 
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fundamental role in the metabolism of proteins, 

fats and carbohydrates (Keizer and Rogol, 1990).-

+ The concentration of circulating GH is a crucial 

factor for the growth and development of tissues, 

especially muscle, even if its concentration is not 

equal in all phases maturational. Exists in multiple 

isoforms and one, which differs from the produced 

in the liver (hypertension - IGF-1Ea), seems to be 

particularly sensitive to mechanical signals and to 

wear muscle. This isoform is called mechano 
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growth factor (MGF). The actions of IGF-1 and 

MGF stimulate protein synthesis as well as the 

activation, proliferation and differentiation of 

cells. (Harridge, 2003). The effects of the 

administration of this hormone on normal muscle, 

hypertrophied and atrophied demonstrates the 

increase in weight and muscular size. Thus, the 

objective of this study was to identify ciliary 

ultrastructural changes of the gastrocnemius 

muscle in rats with administration of GH. 

2. Materials and Methods 

For this study, we used six (06) male rats 

(Wistar ± 90 days) in the initial phase of the 

experiment were placed in collective cages (04 

animals per cage), where they were kept at room 

temperature (23 ºC) and controlled lighting. The 

rats were kept in a vivarium of experimental 

laboratory. The power was controlled through 

balanced feed and water ad libitum. In animals 

RSCH were made subcutaneous administrations of 

0.2 UI/kg (Taaffe et al., 1994) of growth hormone 

3 times per week for eight (08) weeks animals 

were sacrificed after this period.  

The transverse section of the 

gastrocnemius muscle was removed for analysis 

Transmission electron microscopy (TEM). The 

fragments of the transverse section of the muscle 

were fixed in glutaraldehyde 2.5 % in cacodylate 

buffer solution at 0.1 m during 2 hours. After the 

end of this interval, time fragments were washed 

three times for 5 minutes in the phosphate buffer 

0.1 M and then will post - fixed in osmium 

tetroxide 1 % for 2 hours in the dark. Then, they 

were washed in distilled water and placed for 2 

hours in uranyl for that after the end of that time 

the fragments were dehydrated in acetone.  

After dehydration, the material was placed 

in plastic resin - acetone for 24 hours and then in 

resin so that, finally, there was the inclusion of the 

same. The material was cut in the Ultramicrotome 

sorvall Porter Blum MT2 and then contrasted with 

uranyl acetate and lead citrate. Thus the material 

after contrasted was analyzed and photographed 

by Transmission electron microscope CM 100 

Philips. 

3. Results and Discussion 

The experiment showed alterations in 

morphology of the structures of the muscle fiber. 

When it was observed the RSCH in relation to 

RSSH noticed an increase in the thickness of the 

sarcoplasmic reticulum (Figure 1-A and 1-B). The 

growth hormone (GH) has its physiological effect 

toward the stimulation of growth and somatic 

development of tissues, thus taking the anabolic 

effect. To this effect may occur it is connected to 

protein carriers called GHBPs (GH bindings 

proteins), which can modulate the biological 

activity of the hormone (Dove et al., 2001).  

An increase in muscle mass is one of the 

anabolic effects of GH (Clarkson, 1991). The GH 

is a hormone anabolic steroids can increase 

muscle mass (Salomon et al., 1991). In humans, it 

is known that the administration promotes an 

increase of total body mass and protein synthesis 

(Marcus et al., 1990; Russell et al., 1996; 

Butterfield et al., 1997) and increases lean mass 

and decreases fat mass (Crist et al., 1988; 

Richelsen et al., 1994; Holloway et al., 1994; 

Lange et al., 2000; Rudman et al., 1990; 

Jørgensen et al., 1989; Yarasheski et al., 1995). 

An increase in the thickness of the 

sarcoplasmic reticulum (T-tubules) was observed 

in this study (Figure 1) may demonstrate that the 

increase of fluid retention the intercellular of 

muscle fiber. The use of GH causes, on body 

composition of the fluid retention in muscle tissue 

(Marcus et al., 1990). According to studies of 

Lange et al. (2002) the administration of GH does 

not promote an increase in the cross-sectional area 

of muscle or the muscle hypertrophy.  

The main effects of GH are increased 

protein synthesis, decreased degradation of 

proteins, increasing the mobilization of lipids, the 

decreased glucose oxidation and increasing the 

storage of glycogen (Kopple, 1992; Revhaug and 

Mjaaland, 1993).  

This buildup of glycogen was observed in 

the results of the analysis of MET (Figure 2) 

demonstrated the buildup of glycogen. Therefore, 

we can conclude that the GH promotes an increase 
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in the thickness of the T-tubeles and accumulation 

of glycogen, as well as, ciliary ultrastructural 

changes in muscle fiber (morphological 

disarrangement of the myofilaments). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig - 1: Electronic micrographs of muscle fiber 

of RSSH (A) and RSCH (B) demonstrating the 

increase in the diameter of the sarcoplasmic 

reticulum (arrow) (Scale = 1, 5 µm). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig - 2: Electronic micrographs of muscle fiber 

of the muscle gastrocnemius of RSSH (A) and 

RSCH (B), the sarcomere (Sc) disorganized and 

mitochondria more eletrondensas (double 

arrow), buildup of glycogen (arrow) next to the 

triad (tip of the arrow) are best viewed at 

RSCH. (Scale = 0, 5 µm) 
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