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Introduction:  Drug induced testicular toxicity creates a potential obstacle to moving promising new therapies into clinical trials for indications other than cancer.  
Even in compounds having relatively high safety margins, the inability to effectively monitor for acute adverse effects on male reproductive function often results in 
termination of novel compound development.  In preclinical studies, microscopic examination is the most sensitive way to detect adverse effects on the testes.  For 
obvious reasons, testicular biopsy is not favored for safety monitoring in clinical studies.  While sperm counts may seem like a reasonable alternative,  long sperm 
maturation and transit time, high coefficient of variability (50% in the same individual), and compliance issues make this an impractical option for most programs. In 
this study, we investigate the utility of high resolution MRI for detecting and monitoring testicular toxicity in a rat pilot study.   
Methods: Mild to moderate testicular toxicity was induced in mature male Sprague Dawley rats using a single dose of the chemical testicular toxicant 1,3 
Dinitrobenzene (DNB, 35mpk po, Day 1).  Rats (anesthetized with 2% isoflurane) were imaged on a Bruker Biospec 70/20 at days 0, 3 (group 1, n=3), 5 (group 2, n=3), 
and 15 (group 3, n=2) using an 84mm volume coil and a quadrature surface coil.  Testes and epididymis were collected for histology after each imaging time point.   
T2-weighted image data were bias-field corrected and a manual segmentation was performed to isolate the testes signal.  A 2D fast Fourier transform (FFT) was used to 
map the data to the spatial frequency domain.  The structure of the seminiferous tubules produces an elevated signal within a particular band of the power spectra.  To 
better isolate signal changes within this band, estimates from the power spectra outside of the band of interest were fit to a power law.  The power law fit points were 
subtracted from the estimated power spectra points, resulting in a signal peak within the spectral band corresponding to the tubules.  The change in the area under the 
curve of this peak was measured over time as an indicator of disruption in tubule structure.1 
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C.                                      Group AUC Averages 

Day0 Day 3 Day 5 Day 15 P value 

Group 1 (n=3) 141.757 101.380 0.252 

Group 2 (n=3) 116.166 109.783 0.700 

Group 3 (n=2) 66.833* -15.928 0.040* 
 

A.  Representative MRI images at day 0 & 15.
B.  Representative Fourier amplitude maps 
and AUC graphs for 2 rats from groups 1 (day 
3),2 (day 5), & 3 (day 15). 
C.  Group AUC averages.  

Results/Conclusion: Fourier analysis revealed a decrease in group average AUCs at days 3 and 5, reaching significance at day 15 in comparison to day 0.  MRI 
baseline scans (day 0) showed regularly spaced, tightly packed tubular structures that correlated with normal seminiferous tubules on histopathology.  Histopathology 
revealed similar toxicity in treated animals at days 3 and 5 was similar with mild hypo-cellularity and many multinucleated cells. By D15, hypo-cellularity had 
progressed to moderate (histopathology data not shown).   Day 15 MRI images showed decreased delineation of high and low intensity areas, believed to correspond to 
disruption of tubular architecture. 
In this study, MRI identified changes associated with acute to subacute testicular toxicity as verified by histopathology.  The Fourier analysis described may be a useful 
method to quantify disruption of testicular architecture seen in drug-induced testicular toxicity.  These results suggest MRI may be a potential tool for early monitoring 
of testicular toxicity in preclinical and clinical safety trials and warrant further study.   
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