
IJAE 
Vo l .  120 ,  n .  1  (Supp lem ent) :  149,  2015

© 2015 Firenze University Press 
ht tp://www.fupress .com/ijae

ITALIAN JOURNAL OF ANATOMY AND EMBRYOLOGY

Immunohistochemical detection of myosin heavy chain 
isoforms in human cremaster muscle 
Margherita Aglianò1, Paola Lorenzoni1, Daniela Franci1, Maddalena Messina1, Massimo Guarna1, 
Francesco Molinaro2, Rossella Angotti2, Mario Messina2

1 Dipartimento di Scienze Mediche Chirurgiche e Neuroscienze-Anatomia umana, Università degli Studi di Siena, 
Siena, Italy - 2 Dipartimento di Scienze Mediche Chirurgiche e Neuroscienze- Clinica Chirurgica Pediatrica, 
Università degli Studi di Siena, Siena, Italy

Cremaster muscle (CM) forms a thin network of fascicles, around the spermatic 
cord and testis, connected by loose areolar tissue forming the cremasteric fascia. CM 
has a non somitic embryologic origin, as it derives from mesenchymal differentia-
tion of the gubernacular tip (1).Thus it is not to be considered a passive extension of 
internal oblique muscle. CM is composed both of striated and smooth muscle cells; it 
is innervated by genitofemoral nerve (2). Its striated fibres, in contrast with skeletal 
muscles, present with a multifocal innervation by multiple neuromuscular synapses 
(3). Myosin isoforms are the major determinant of the contractile and biochemical 
heterogeneity of skeletal muscle fibers. Non somitic muscles, such as extrinsic ocular 
muscles, show a distinct pattern of myosin heavy chains distribution. The aim of our 
study was to characterize the expression of myosin isoforms in CM fascicles; biop-
sy samples were obtained from cases of cryptorchidism, retractile testis and inguinal 
hernia, undergoing surgery. Immunohistochemistry confirmed the previously iden-
tified type 1 predominance (1) and showed a high occurrence of hybrid fibres, co-
expressing two or more myosin isoforms. In contrast with age-matched limb muscles, 
persistence of developmental/neonatal myosin heavy chains was detected, beyond 
the determined timecourse of physiological shifting from immature isoforms (4). On 
the basis of shared peculiar embryological derivation, expression of superfast extraoc-
ular myosin MyH13 was also investigated on CM specimens, showing sarcoplasmic 
reactivity, undetectable in limb muscles. The high share of hybrid fibres, the persis-
tence of immature myosin and MyH13/MyHCslow coexpression are peculiar fea-
tures, suggesting a functional/biochemical individuality of CM, related with multiple 
innervation and distinct embryological development.

References

[1] Tanyel FC et al. (2005) Myogenesis within the human gubernaculum: histological and immunohis-
tochemical evaluation. Eur J Pediatr Surg.;15(3):175-9

[2] Davies DV, editor. 1972. Gray’s anatomy, 34th ed. London: Longmans
[3] Kayalioglu G et al. (2008) Morphology and innervation of the human cremaster muscle in relation 

to its function. Anat Rec 291:790–796 
[4] Biral D et al (1989).Myosin heavy chain composition of muscle fibers in spinal muscular atrophy. 

Muscle Nerve; 12: 43–51

Keywords
Cremaster; myosin heavy chain; hybrid fibres; immunohistochemistry.


