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(I  #5) Development of non-invasive imaging of testicular spermatogenic function
and surgery navigation system for testicular sperm extraction based on pathophysiology of intra—

testicular creatine.
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In Japan, there are at least one million male infertility patients. Microscopic intra—testicular
sperm extraction (microTESE) is used to treat the most severe forms of azoospermia, but it is highly
invasive and the extraction rate is only about 40%. It has been previously reported that creatine
(Cr) in the testis is associated with spermatogenesis, and we have successfully imaged Cr concentration
in the mouse testis using CrCEST-MRI, a novel Cr molecular imaging MRI. In this study, we aimed to
establish a non—invasive imaging method for evaluation of spermatogenesis in the testis in humans,
to improve microTESE treatment results using a navigation technology system, and to develop new
treatment methods based on clarification of the physiological and pathological significance of intra-—
testicular Cr metabolism.
Animal experiments were conducted as preclinical studies. In animal experiments, a male infertility
model using testicular ischemia was investigated, and a paper was reported on the usefulness of
testicular Cr concentration measured by CrCEST-MRI in the evaluation of spermatogenesis in the testes
We also established an evaluation system for intratesticular function in a radiation—irradiated model,
and found that the distribution of spermatogenesis in a partially irradiated model with partially
damaged testis could be evaluated by CrCEST-MRI We found that the distribution of spermatogenesis in
the testis can be evaluated by CrCEST-MRI using a partially irradiated model with partially damaged
testicular function and reported the results in a paper. Using an anticancer drug (cisplatin) model,
we found that CrCEST-MRI can evaluate the degree of decrease and recovery of spermatogenesis over
time due to anticancer drugs, and reported the results in a paper. The results of this report suggest
that CrCEST-MRI is also useful in the treatment of azoospermia after anticancer drug therapy. In
order to further evaluate each stage of spermatogenesis in the testes, we created and used animal
models of Sertoli cell-limited syndrome, sperm maturation arrest, and abnormal sperm motility, and
evaluated each stage of spermatogenesis in each testis, and reported on the possibility of using
CrCEST-MRI to evaluate each stage of sperm development in the testes. We reported in a paper that
CrCEST-MRI can be used to evaluate each stage of spermatogenesis in the testes.
Based on these results, a patent application was filed as a non—invasive examination method of
testicular function in the testes by CrCEST-MRI as a system to evaluate the function in the testes.
Regarding intellectual property, the application has been moved to international application as well
as Japanese domestic application.
For the clinical study, we confirmed that creatine concentration—dependent Cr—CEST signal enhancement
was obtained by CrCEST-MRI using creatine solution in an actual clinical MRI system as an in vitro
analysis. After repeated condition examinations in healthy subjects, we developed a program for
CrCEST-MRI as a noninvasive imaging method to evaluate the human testis, in order to establish a
noninvasive imaging method of spermatogenesis in the testis using CrCESTTMRI and to develop a microTESE
navigation system, we developed CrCEST- MRI to evaluate spermatogenic function in the human testis
we have obtained ethical approval for a multicenter observational study and are conducting clinical
research. We found that CrCEST-MRI can be used as an evaluation system in the assessment of
spermatogenesis function in the testes of patients with male infertility, especially varicocele.
Clinical research has also been initiated and is ongoing on its usefulness as a navigation system for

intra—ovarian sperm extraction in patients with azoospermia.



