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Case Report

Testicular microlithiasis in a clinically healthy cynomolgus monkey

(Macaca fascicularis)
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Abstract: The present article describes an occurrence of testicular microlithiasis in a cynomolgus monkey from a routine regulatory
toxicology study. The monkey was from a negative control group. Microscopically, the lesion was characterized by multiple extracel-
lular mineralized calculi within seminiferous tubular epithelia of both testes without any tissue reaction or abnormal condition such as
cryptorchidism, testicular neoplasm, or hypogonadism. The present case is remarkable in that there is a paucity of reports on spontane-
ous testicular microlithiasis in nonhuman primates. It is hoped that this case report will help to facilitate the differentiation of spontane-
ous changes from induced changes in nonhuman primate toxicology studies that are designed to use limited numbers of animals. (DOI:

10.1293/tox.2017-0065; J Toxicol Pathol 2018; 31: 147-150)
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A healthy adult (approximately 4 years old) male cyno-
molgus monkey (Macaca fascicularis), supplied by Charles
River BRF, Inc. (Houston, TX, USA), belonging to a ve-
hicle (purified water) control group in a 2-week regulato-
ry toxicology study underwent necropsy. This animal had
been dosed orally once daily by gavage, fed Certified Hi-
Fiber Primate Diet 5K91 (PMI Nutritional International),
and given water ad libitum. Acclimation, veterinary care,
housing and environmental conditions, study conduct, eu-
thanasia, and post-life procedures were performed in accord
with Good Laboratory Practices, the study protocol, and
relevant standard operating procedures, and all procedures
performed on the animal were in accordance with regula-
tions and established guidelines reviewed and approved by
an Institutional Animal Care and Use Committee.

A complete necropsy was performed at scheduled ter-
mination of the study.

The necropsy findings were unremarkable. Terminal
body weight was 3.70 kg. Organ weights obtained during
necropsy for the liver, spleen, heart, thymus, adrenal glands,
kidneys, and brain were within the reference ranges. The
testes (weighed together) weighed 7.173 g, which was con-
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sidered to be within the reference range. The eyes were fixed
in Davidson’s solution, testes and epididymides were fixed
in modified Davidson’s solution, and all remaining tissues
were fixed in 10% neutral buffered formalin. Protocol-re-
quired tissues were then conventionally processed to par-
affin blocks, sectioned at a thickness of 5 microns, stained
with hematoxylin and eosin (H&E), and examined with
light microscopy. Special histologic stains or other analyses
were not done.

Microscopic tissue examination of the testes revealed
seminiferous tubules with adequate sperm and typical
sperm stages, which was consistent with sexual maturity.
Although some dilated seminiferous tubules were present,
they were not generally associated with microliths and were
considered to be an incidental background finding. Intersti-
tial areas were unremarkable. All other tissues examined
were not remarkable or had common background findings
for this species. Microscopic examination of both testes re-
vealed multiple extracellular, basophilic, non-birefringent,
round-to-oval mineralized foci (microliths) within lumens
of seminiferous tubules. The microliths ranged from 12 to
60 um (more commonly 20—40 pm) in diameter and were
randomly and diffusely distributed across the parenchyma
(Fig. 1). There were approximately 3 to 8 microliths per
low-power field. Individual microliths were composed of
concentric layers, were often surrounded by an adjacent rim
of seminiferous tubular epithelium (Fig. 2 and 3), and ap-
peared either singly or less commonly as a cluster of either
two or three individual microliths. Neither tissue reaction
nor luminal tubular dilatation was seen in areas of these
concretions. Microliths were not present in vascular, inter-
stitial, or adventitial areas of the testis, in the epididymis, or
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in any other tissues examined.

Testicular microliths have been described as intratubu-
lar bodies containing a calcified center with concentric lam-
inations of collagen fibers. They are theorized to arise from
defective phagocytosis of degenerate tubular cells by Sertoli
cells!. The cells that encircled microliths in the current case
were most likely Sertoli cells. Microliths have been reported
in retained testes of several species, including the goat, cat,
rabbit, and horse2. The condition has been seen unilaterally
in a 5-year-old Siberian Husky dog with contralateral crypt-
orchidism3, in which the undescended testis had concomi-
tant seminoma and intratubular germ cell neoplasia.

Fig. 1. Testicular microlithiasis. Multiple extracellular, basophilic,
non-birefringent, round-to-oval mineralized foci within lu-
mens of seminiferous tubules distributed randomly across the
parenchyma. H & E stain. Original magnification 40x.

Microscopic concretions have been documented in sev-
eral tissues from various species. For example, pulmonary
alveolar microliths have been reported in birds4, mice’, and
dogs®; intraglandular prostatic concretions are a common
age-related change in primates’ $; and corpora arenacea oc-
cur in the human brain, especially along midline structures®.
These concretions, unlike nephroliths and uroliths, are usu-
ally associated with minimal or no local tissue reaction.
Human subjects with coexisting pulmonary and testicular
microlithiasis have been reported, some of whom had a mu-
tation of a sodium-phosphorus cotransporter gene!0. How-
ever, most cases of testicular microlithiasis are of unknown
cause.

The prevalence of human testicular microlithiasis has
been reported to range from 0.68%!! to 5.6%!2 depending
on the characteristics of the cohort examined and has been
detected from 10 months!3 to at least 74 years of age!“. It has
been associated with hypogonadism, testicular neoplasia,
cryptorchidism, subfertility, or other conditions!!: 14-16 but
has also been reported as an incidental finding in a healthy
human patient!”. Testicular microlithiasis typically occurs
bilaterally but can be unilateral!s.

There is controversy about the relationship of testicular
microlithiasis with future development of gonadal neopla-
sia and therefore to the clinical recommendations given to
patients. Some evidence suggests that the presence of mi-
croliths in an otherwise normal human testis heralds devel-
opment of intratubular germ cell tumor, the germ cell coun-
terpart to carcinoma in sifu, and that frequent and periodic
sonographic surveillance of human subjects with testicular
microlithiasis is considered essentiallls 4. However, other
evidence indicates that testicular microlithiasis is far more
common than testicular neoplasia, suggesting that rigorous
clinical monitoring of patients with testicular microlithiasis
may be unnecessary!'? and does not offer improved results

Fig. 2. Testicular microlithiasis. A microlith composed of concentric
layers. H&E stain. Original magnification 400x.

Fig. 3. Testicular microlithiasis. A microlith surrounded by an ad-
jacent rim of seminiferous tubular epithelium. H&E stain.
Original magnification 400x.
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over testicular self-examination. Interestingly, patients with
unilateral germ cell tumors are at increased risk for develop-
ing a tumor in the contralateral testis!®.

The advent of ultrasonography has contributed to in-
creased awareness, detection, and reporting of testicular mi-
crolithiasis since the first description of its sonographic im-
age?0. Diagnostic criteria for human microlithiasis are based
on quantification of individual concretions from sonograms.
While arbitrary, the observation of five or more microliths
in a human testis is considered sufficient for diagnosis2!.
Sato et al. reported an image of one concentric laminated
eosinophilic body as a corpora amylaceum in the testis of a
cynomolgus monkey?2. This would differ from the current
case given the multiplicity and basophilic staining property
of the change. As mentioned earlier, there is controversy
about the relationship of testicular microlithiasis with fu-
ture development of gonadal neoplasia. However, limited
evidence suggests that the predisposition for development
of neoplasia is greater as the density of testicular microliths
increases?!.

Because nonhuman primate regulatory toxicology
studies are designed to use minimal numbers of animals,
the characterization and documentation of an uncommon,
incidental finding from a vehicle-only control animal are
imperative for maximal utilization of diminishing labora-
tory animal resources and for appropriate interpretation of
study-specific pathology data. Moreover, rare histopatho-
logic changes in reproductive tissues in nonhuman primates
can represent some of the most challenging findings for tox-
icologic pathologists to interpret. Inappropriate interpreta-
tion of uncommon histopathologic observations, when pres-
ent in non-control animals, can result in unneeded repeat
studies or in other delays.

While uncommon findings in preclinical regulatory
toxicology studies used for drug development should always
be interpreted in the context of a given study, in our experi-
ence testicular microlithiasis is a rare, incidental finding in
cynomolgus monkeys. In this case, no association could be
made between testicular microlithiasis and either gonadal
neoplasia, hypogonadism, ectopia/maldescent, or other con-
ditions, as has been suggested in other species. Testicular
ultrasound screening may be a useful pre-study adjunct in
those nonhuman primate experiments in which gonadal ef-
fects are of increased concern.
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