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Summary 

Ob]釭tive: To evaluate the number of collagen and muscle fibers in the muscle layer of the urethra and in the bladder wall of 
castrated and under-hormone replacement female rats. 

Method: We studied 37 castrated female rats assigned to the following groups: Group C (n=9): received no medication; Group P 
(n=8) was given 0.1 ml of placebo, subcutaneous (SC) route; Group E (n= I 0): 178-estradiol, lO µg/kg/day, SC route; Group PR 
(n=9): medroxyprogesterone acetate, 0.2 mg/kg/day, SC route; Group E+PR (n=9): association of l 7B-estradiol and medroxypro
gesterone acetate. Sections were taken from the bladder wall and from the middle third of the urethra, and the specimens were 
stained with picrosirius for collagen and muscle fiber identification. 

Results: Groups C and P showed a similar amount of collagen in the bladder and in the urethra, however greater than the other 
groups. Group E showed the smallest number of collagen fibers in the urethra. Groups E and E+PR presented a larger number of 
muscle fibers in the bladder. Group PR presented a larger number of muscle fibers than groups C and P, however smaller than groups 
E and E+PR. In the muscle layer of the urethra, the number of collagen fibers was smaller in Group E than in all the other groups, 
which were similar among one another. In regard to the urethral muscles, Group E was found to present the largest number of muscle 
fibers as compared to the other groups analyzed, while Group PR showed a significant decrease in the muscle layer, even in rela
tion to the groups that were given no hormone medication. 

Conclusion: Estrogens significantly decrease the amount of collagen fibers, increase the amount of muscle fibers and determine 
a significantly decreased collagen/muscle ratio in both the detrusor muscle and in the urethral muscle layer. It is also noticed that 
isolated progestogen decreases the amount of collagen fibers and increases the number of muscle fibers in the detrusor muscle, but 
with less intensity than replacement with estrogens alone. It neither alters the number of collagen fibers nor decreases the muscle 
fibers in the muscle layer of the urethra, with increased collagen/muscle ratio in that structure. Finally, the estrogen-progestogen 
combination determines significantly decreased collagen fibers and increased muscle fibers in the detrusor muscle, causing no alte
ration to the collagen or muscle fibers in the muscle layer of the urethra. 
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Introduction 

Several urinary alterations either start or worsen at cli
macterium, such as urge incontinence, pollakiuria, 
dysuria, nocturia, increased micturition frequency and 
stress or urge incontinence of urine [l]. The common 
embryological development of both the lower urinary 
tract and the genital tract causes steroid receptors, of 
estrogens in particular, to be found in both [2]. 

The elements responsible for the suspension and 
support of the pelvic organs, such as ligaments and 
fasciae, also present receptors for estrogens and proges
terone. Thus they are influenced by hypoestrogenism, 
becoming thinner and weaker and causing displacement 
of the urethrovesical junction of the bladder and also of 
the uterus [3]. Several urinary disorders, such as urgence, 
difficulty emptying the bladder and stress urinary incon
tinence, can arise from slackness of the vaginal wall or of 
its supporting ligaments. Therefore, such symptoms 
would be different effects of the same micturition reflex, 
prematurely activated [4]. 
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The results of estrogen therapy in postmenopausal uro
genital alterations are controversial [5]. A large portion of 
the studies show improvement of urinary symptoms and 
an increased urethral pressure profile with estrogen repla
cement in postmenopause [6]. Progestogens determine 
decreased urethral pressure in female dogs [7], an event 
not demonstrated in humans [8]. 

Thus, several authors have tried to analyze the altera
tions that occur following the use of steroid hormones in 
the urethral mucosae, in the periurethral vessels, in the 
muscles and in the periurethral connective tissue [9, 10]. 

As for the mucosa, estrogen replacement in castrated 
female rats - whether or not combined with progestogens 
- promoted metaplasia, hyperplasia and thicker lower
urinary tract epithelium [11].

Through digital color doppler velocimetry, a smaller 
number of periurethral vessels and increased resistance to 
blood flow in postmenopausal incontinent women are 
found [12]. Estrogen replacement, however, increases the 
blood supply to the urethra, the arterial pulsation and the 
number of periurethral vessels [13, 14]. Progesterone 
reduces the effects observed with estrogens [ 15, I 6]. 










