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Objectives: The integrity of sperm nuclear DNA is critical for the successful transmission of the paternal genome to the oocyte, 
especially in the era of assisted reproductive technology. Compared to normal, healthy controls, semen quality in cancer patients is 
poor even before any treatment and it deteriorates further following treatment. This study sought to determine if patients diagnosed 
with cancer have a higher incidence of DNA damage prior to start of their treatment.  
Design: Controlled prospective study measuring DNA damage. 
Materials and Methods: Cryopreserved semen samples from 12 healthy fertile men and 37 men diagnosed with cancer (testicular 
cancer, n = 20; Hodgkin's disease, n = 11; Non-Hodgkin's disease, n = 4; other neoplasm, n = 2) were processed for extent of DNA 
damage by the sperm chromatin structure assay (SCSA).  Fluorescence measurements were collected on 7000 cells per sample using a 
Cytoflurograf II flow cytometer and amounts of DNA denaturation per cell was determined. The shift in the green (native DNA) to red 
(denatured, single-stranded DNA) fluorescence in acridine orange stained nuclei was measured. This shift was expressed as Xαt (mean 
of red fluorescence to red + green fluorescence population). Populations with normal chromatin structure have a small standard 
deviation of αt (SDαt) and percentage of cells with denatured DNA (COMPαt).  
Results: Cancer patients as a whole showed significantly higher spermatozoal DNA damage as compared with controls. (See Table; 
values are expressed as mean ± S.D.) 

SCSA 
Parameters 

Control 
(n = 12) 

Testicular cancer 
(n = 20) 

Non-Hodgkin's 
(n = 4) 

Hodgkin's + Non-
Hodgkin's (n= 15) 

All cancer patients 
(n = 37) 

COMPαt 10.72 ± 3.47 
 

21.93 ± 2.83 
(p <0.02) 

27.83 ±  6.01 
(p <0.02) 

22.70 ± 3.13 
(p <0.01) 

21.85 ± 2.01 
(p <0.01) 

Xαt 222.16 ±           
17.73 

270.55 ± 14.51 
(p <0.04) 

307.00 ± 30.72 
(p <0.02) 

283.08 ± 16.00 
(p <0.01) 

275.19 ± 10.26 
(p <0.01) 

SDαt 136.65 ± 13.33 
 

187.56 ± 10.74 
(p <0.05) 

203.29 ±  23.09 
(p <0.02) 

192.04 ± 11.90 
(p <0.003) 

189.28 ± 7.55 
(p <0.01) 

Conclusions: DNA damage is prevalent in all kinds of cancer. SCSA provides important information about the biochemical integrity 
of sperm DNA in men with cancer prior to their treatment. Our results may shed some light on the reasons for ART failure in patients 
with cancer despite normal semen characteristics. 
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