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Critical aspects of histopathological evaluation 

Identifying the histopathologic consequences of severe endocrine disruption in the male reproductive 

system is not difficult. Marked changes in organ weights of the various tissues are accompanied by 

significant morphologic changes in the same tissues. Detection of weak endocrine disrupting activity 

is much more difficult because the weight changes, and more importantly the histopathologic changes, 

are much more subtle and require the pathologist to have a detailed knowledge of spermatogenesis as 

well as the cell and stage specific changes that are characteristically associated with hormonal 

perturbation in the reproductive system. The more subtle the changes, the more important it is to have 

ideal fixation, consistent trimming of tissues and an excellent knowledge of the background variation 

of the normal structure and function of the tissues being examined. The TG407 protocol utilizes only 5 

animals/sex/group and so weak endocrine disruptors may produce subtle changes in only a proportion 

of those few animals; this makes overinterpretation of findings a real risk. The following points are 

provided to aid the investigator in deciding what is “within normal range” and what the most sensitive 

indicators of endocrine disruption are. 

Microscopic 

Finding 

Sensitivity of the finding as an 

endpoint of endocrine disruption 

Variability in normal 

animals 

Testes   
Spermatid retention One of the earliest and most sensitive indicators of low 

intratesticular testosterone, but may also be seen with 

other mechanisms of testicular toxicity. Needs to be 

interpreted in conjunction with other endpoints. 

Occasionally seen in control testes at the 

lumen of stage IX-XI tubules. Stage XII 

tubules may have 1-3 retained spermatids 

in basal cytoplasm. 

Stage VII/VIII degeneration 

of round spermatids and 

pachytene spermatocytes 

Very specific and sensitive marker of low intratesticular 

testosterone. Only a few cells may be affected in any 

given tubular profile, but the cell- and  stage-specificity 

is critical and highly diagnostic 

Not generally seen as a background 

finding in control animals. 

Degeneration/depletion of 

elongating spermatids 

This is the end stage lesion of low intratesticular 

testosterone. It can also be seen with other testicular 

toxicants, so when present, the organ weights of the 

seminal vesicles and prostate should be examined for 

reduction, confirming low circulating androgen.  

This may be seen at a low level in 

peripubertal rats that have not reached full 

spermatogenic potential. If animals are 

terminated prior to scheduled termination, 

this may reflect age rather than toxicity 

Epididymis   

Sloughed germ  cells This is a very sensitive indicator of spermatogenic 

disturbance in the rat and even very minor disturbances 

in spermiation or spermatogenesis can be reflected by  

minimal increases in the numbers of sloughed cells and 

cell debris. If any increase is seen, go back and 

carefully re-examine the testis for changes. The position 

of the cells in the epididymis (caput versus cauda) will 

also provide information on how long the 

spermatogenic disturbance has been occurring 

The background level of sloughed cells in 

the epididymis is very low in control adult 

rats but will be increased in peripubertal 

animals (e.g. animals terminated prior to 

scheduled termination). The same will be 

true of the amount of sperm in the cauda 

epididymis, which will be decreased in 

slightly younger animals 

Prostate and 

seminal vesicles 

  

Atrophy Organ weight decrease of the seminal vesicle and/or 

prostate is the most sensitive indicator of low 

testosterone or antiandrogenic activity. It can often be 

the only evidence of an effect on androgen imbalance 

and occur in the absence of testicular changes. Organ 

weight is also more sensitive than histopathologic 

assessment  of atrophy or hypertrophy in these tissues. 

The degree of acinar or vesicle distension/ 

contraction and the secretory content of 

the prostate and seminal vesicles is 

variable. Focal areas of atrophic prostatic 

acini are often present in control animals. 

Decreased body weight gain/food intake 

and increased stress result in decreased 

LH and testosterone, which is reflected by 

decreases in prostate and seminal vesicle 

weight.  Testes and spermatogenesis are 

morphologically unaffected by up to 30% 

decreases in body weight gain (compared 

with controls).   
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Profile of testicular changes with low testosterone

Degeneration of occasional pachytene spermatocytes and round spermatids in stage 

VII and VIII tubules. This is a very sensitive and early marker of decreased 

testosterone levels in the testis and is very specific to this mechanism of toxicity. 

Leydig cell atrophy is also present.  

 

Spermatid retention: this is a very early and sensitive indicator of 

testosterone depletion. However it can be seen with other mechanisms of 

toxicity. 
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Generalized degeneration and loss of elongating spermatids from all stages of the 

spermatogenic cycle with atrophic Leydig cells. This is the end stage lesion of chronic or 

severe testosterone depletion. 

 

Leydig cell atrophy (right). This is not a very sensitive endpoint but can be identified when 

steroidogenesis is markedly inhibited. 
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Profile of epididymal changes with low testosterone  

Apoptosis of epithelial cells in a small region of the epididymis in the initial 

segment or proximal caput. 

Normal epididymis (left). Ductal atrophy of the epididymis with decreased sperm (right). This is a 

relatively late effect of low testosterone, which reflects the decreased spermatogenesis and spermiation 

in the testis.  

 


