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Effects of Castration on Apoptosis and p53 in the Adult Rat Penis
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Purpose: Androgen plays an important role during penile development and is essential for a normal libido in
the male, but its role in the regulation of the androgen receptor (AR) and maintenance of the erectile response
has been controversial. We investigated the effect of androgen on the AR and apoptosis of the penile erectile
tissue after castration.

Materials and Methods: Adult Sprague Dawley rats were divided into four groups: sham operation, castration,
testosterone and dihydrotestosterone (DHT) replacement after castration. Androgens (testosterone, DHT) were
administrated for 7 days at week 1, 2, 3, and 4 after castration. The AR mRNA expression detected by reverse
transcription-PCR and percentage of apoptosis (apoptotic index) were analyzed in the penis. The relation between
androgen and p53 was determined by Western blot analysis.

Results: Castration induced a progressive decrease in serum testosierone. As scrum testosterone decreased, a
reduction in AR mRNA expression was noted, along with an increase in apoptosis and p53 expression in the
penis. Androgen replacement after castration increased the AR mRNA expression with a decrease in apoptosis
and p53.

Conclusions: The adult rat penis was affected by the androgen milieu via AR expression and apoptosis.

Thercfore, androgens such as testosterone and DHT play a direct role in the erectile function of the adult rat.
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Figure 1. AR mRNA expression in the castrated rat penis.
AR mRNA expression was studied by RT-PCR. A. Represen-
tative band of AR mRNA separated in 1.5% agarose. B. Quan-
titative analysis of AR mRNA expression performed by each
density of band. Mean + SEM are expressed as AR mRNA
densitometric values compared with B-actin from 7 different
rats. N; control, s7; 7 days afier orchiectomy, s14; 14 days after
orchiectomy, s21; 21 days after orchiectomy, s28; 28 days after
orchiectomy.
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Figure 2. Effects of androgen on AR mRNA expression in
the adult rat penis. AR mRNA expression was studied by RT-
PCR. A. Representative band of AR mRNA separated in 1.5%
agarose. B. Quantitative analysis of AR mRNA expression per-
formed by each density of band. Mean + SEM are expressed
as AR mRNA densitometric values compared with B-actin
from 7 different rats. N; control, S; 14 days after orchicctomy,
T; testosterone replacement after orchiectomy, D; dihydrotes-
tosterone replacement after orchicctomy.
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n-paraffin longitudinal sections of the rat penis

stained for apoptotic cell death using an in situ DNA fragmentation labelling system (Apotag kit) at 7 days after castration (% 400).
Extensively labeled nuclei are seen. B. Changes of apoptotic index (AI). Al represents the mean percentage of apoptotic cells in

the penis. Al is significantly increased after castration and decreased
difference compared with control (*; p<0.01, **; p<0.05). Castration,

with androgen replacement. Vertical bars are SEM. Significant
Orchiectomy bilateral; TH, Testosterone replacement after

orchiectomy; DHT, Dihydrotestosterone replacement after orchiectomy.
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Figure 4. Effect of androgen on the content of p53 in the cytosol fraction from the rat penis. A. Western blot analysis of pS3 in
the rat penis tissue. A p53 band at 53 KDa was detected in each penis. B. Densitometric analysis of the p53 53 KDa band. Mean
and SEM of densitometric values (absorbance/pig protein) are expressed as % of normal control. Analysis of significance were
compared with control (*: p<0.05). NL: intact control (n=7), OX: castration (n=28), TP: Testosterone replacement after orchiectomy
(n=7), DHT: Dihydrotestosterone replacement after orchiectomy (n=7). Day means the duration of castration.
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