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Abstract 
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The administration of I-131 in the management of differentiated thyroid cancer (DTC) is a 
well established practice. As the spermatogonia is highly sensitive to radiation, large doses of 
internal radiation could result in adverse effects on reproductive function such as 
oligo/azoospermia and infertility. 
During spermiogenesis, mammalian chromatin undergoes replacement of nuclear histones by 
protamines, which yields a DNA sixfold more highly condensed in spermatozoa than in 
mitotic chromosomes. The structure of this highly packaged chromatin shows a low binding 
capacity for several fluorochromes and dyes such as chromomycin A3 (CMA3).  
The aim of this study is to assess the correlation between reproductive function (endocrine 
and exocrine testicular function, and levels of CMA3 stainability) and biological dosimetry in 
a prospective study of 4 young DTC patients treated with I-131. 
In this context, a background level of CMA3 binding in mature human sperm was established. 
It revealed a variable accessibility of CMA3
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 to the DNA that is dependant on packaging 
quality and thus, indicative of protamine deficiency. The identification of altered stainability 
suggests DNA damage as well as epigenetic effects, which may be indicators of male 
infertility. 
Transient impairment of spermatogenesis associated with an increase in FSH, an altered 
spermiogram and even azoospermia was observed after the administration of cumulative 
activities. Overall, testosterone levels were preserved, except in one case, which presented a 
drastically diminished value associated with an increase in LH level. 
As peripheral blood lymphocytes and spermatogonia have equivalent radiosensitivity 
(interphase death) we hypothesize that the knowledge of DNA damage recovery in peripheral 
lymphocytes could correlate with spermatogonia recovery and with FSH evolution. 
Therefore, a prospective study on the decline of unstable chromosome aberrations is being 
conducted, considering the damage induced by each therapeutic administrated activity and its 
respective decline before a new required administration. 
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Patient Age 
[years] 

Total 
Activity 
[mCi] 

Time from 
last dose 
[months] 

LH 
[mIU/ml] 

FSH 
[mIU/ml] 

Testosterone 
[ng/ml ] 

Testo/LH 
[nmol/IU] 

Sperm 
concentration 

[Mill/ml] 
I 26 150 5 6.4 8.6 6.5 3.5 1.8 
  450      Azoospermia 
II 28 650 16 28.0 7.4 1.7 0.2 Azoospermia 
III 33 450 9 4.5 12.6 4.5 3.4 < 1.0 
  750 12 4,6 16.4 4.8 3.6 Azoospermia 
   20 3.7 12.5 5.1 4.8 - 
   24 - 10.3 - - 15.0 

IV 35 200 9 8.4 23.3 3.4 1.4 Azoospermia 
   11 5.2 21.7 4.0 2.6 1.0 
   14 11.0 19.3 - - 2.4 
   17 -  - - 58.0 
   27 6.3 10.2 - - 45.0 
   45 -  - - Pregnancy 

Table 1:   Data from the evaluated patients. Semen parameters and blood levels of sexual hormones.  
Sperm concentration, normal range 20 to 250 million/ml (WHO); FSH: normal range 1.5 to 7.0 mIU/ml;  
LH: normal range 1.1-12.0 mIU/ml; Testosterone, normal range 3.0-9.0 ng/ml. 

 
 

Comment [GRACE1]: Es nmol/mIU?? 
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