Histol Histopathol (1998) 13:385-389

Histology and
Histopathology

Low-intensity ultrasound energy
applied to the testes of aged rats
S. Haddad, J.A.A. Franci, S.O. Petenusci and T.L. Lamano Carvalho
Laboratory of Pathology, Dental School of Ribeirao Preto, University of Sao Paulo, Ribeirao Preto, SP, Brazil

Summary. Previous studies from our laboratory have
shown that low-intensity ultrasound applied to the
scrotum of prepubertal rats causes a 62% increase in
plasma testosterone, suggesting a possible stimulation
of LH receptors andtor the enzymes controlling the
steroidogenic process. The purpose of the present study
was to investigate whether low-intensity ultrasound has
a stimulatory effect on the androgenic activity of aged
testes. In addition to plasma testosterone, LH and FSH,
the testicular spermatogenic status was also analysed.
Ultrasound applied to the scrotum of aged rats did
not stimulate sperm production, which was significantly
reduced compared to sexually mature animals, and failed
to re-establish the steroidogenic testicular function,
which was decreased by 74%, suggesting an inherent
loss of gonadal steroidogenic competence.
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Introduction

A progressive decline in male reproductive function,
observed in many mammalian species with increasing
age, includes testicular and epididymal degeneration,
reduction in semen quality and loss of fertility (Bishop,
1970; Huber et al., 1980; Gosden et al., 1982; Horn et
al., 1996), accompanied by reduction in plasma FSH, LH
and testosterone (Ghanadian et al., 1975; Gray, 1978;
Miller and Riegle, 1978; Riegle and Miller, 1978; Kaler
and Neaves, 1981; Lamano Carvalho et al., 1988;
Gruenewald and Matsumoto, 1991; Tsitouras and Bulat,
1995). There is evidence that the impaired endocrine
testicular function of aged rats is due to reduced
hypothalamic stimulation of pituitary gonadotropin
secretion, since the senescent testis retains the capacity
to respond to exogenous hCG (Miller and Riegle, 1978;
Riegle and Miller, 1978; Jarjour et al., 1986; Lamano
Carvalho et al., 1988; Gruenewald and Matsumoto,
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1991).
Plasma testosterone concentration is low in prepubertal rats, increase to a maximum during puberty and
falls to a lower plateau during sexual maturity (Odell,
1990; Zanato et al., 1994). Previous studies from our
laboratory have shown that low-intensity ultrasound
energy applied to the scrotum of prepubertal rats caused
a 62% increase in plasma testosterone, suggesting a
possible stimulation of LH receptors andtor the enzymes
controlling the steroidogenic process; from puberty
onwards the testicular androgen activity was unaffected
by ultrasound (Haddad et al., 1994).
Low-intensity ultrasound has been used in medicine
to accelerate the healing of hard and soft tissues (Paul et
al., 1960; Dyson et al., 1976; Xavier and Duarte, 1983).
The biological effects of ultrasound are mainly attributed
to non-thermal mechanisms such as accoustic microstreaming (eddying movement of fluids induced
by radiation forces) and stable cavitation (formation
and vibration of gas-filled bubbles in fluids as
a result of ultrasonically induced pressure changes),
that may act as a signal facilitating diffusion of
ions and metabolites across cell membranes. As a
consequence, stimulation of both cell metabolism and
proliferation takes place (Stewart et al., 1985; Dyson,
1987).
The purpose of the present study was to investigate
whether a low-intensity ultrasound has a stimulatory
effect on the androgenic activity of aged testis, as previously observed in prepubertal rats. In addition to
plasma concentrations of testosterone, luteinizing (LH)
and follicle stimulating (FSH) hormones, the testicular
spermatogenic status was also analysed by morphometric techniques.
Materials and methods

Sexually mature (3 months old, n=10) and aged (2
years old, n=23) male Wistar rats were kept on a
standard 1 2 h light112 h dark schedule and had free
access to food and water. Part of the aged animals
(n=10) was stimulated in the scrotum with pulsed
ultrasound for 20 min a day during a period of three
weeks, followed by 5 weeks lacking stimulation and one

