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Abstract

The objective of this study was to evaluate the
influence of testicular disease on sperm morphology.
The reproductive tracts of 33 dogs were evaluated
clinically and with ultrasound, followed by orchiectomy
and harvesting of fluid from the vas deferens to evaluate
sperm morphology. A section from each testis was used
to conduct histological analyses. Histological changes
were noted in 71.2% of testes (47/66). Regardless of
dog age, the most frequent pathology was testicular
degeneration (80.8%; 38/47), whereas testicular tumors
were observed only in adult and old dogs (25.9%; 7/27).
Harvesting fluid from the vas deferens for sperm
morphology assessment was effective in 87.9% of cases
(58/66), and severe testicular degenerative processes
induced an increase (P < 0.05) in the percentage of
abnormal sperm when compared with normal testes or
those with moderate testicular degeneration (special
attention given to detached heads). In conclusion,
regardless of dog age, breed or origin, a severe testicular
degeneration process led to a significant increase in
detached heads. Furthermore, the collection of sperm
from the vas deferens proved to be an alternative and
reliable technique for future research.

Keywords: dog, sperm morphology, testicular disorder,
Vas deferens.

Introduction

The search for the correct etiology and
treatment of reproductive diseases in dogs has received
much attention in the past few years (Strom Holst et al.,
2000; Memon, 2007), and ecarly diagnosis of canine
testicular disorders may be useful before selecting a
male dog for mating or artificial insemination
(Domingos and Salomao, 2011). Many techniques have
been used to estimate the reproductive potential of a
male dog, to examine and diagnose disorders of the
male reproductive tract, or to detect a decline in the
reproductive  function. Techniques have included
classical evaluation of canine ejaculates (Pefia Martinez,
2004), genital tract ultrasound (Santos et al., 2004),
fluorescent staining for assessment of specific sperm
functions (Rijsselaere et al., 2005), computer-assisted
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sperm analyses (Root Kustritz, 2007), testicular fine
needle aspiration cytology (Gouletsou et al, 2010),
testicular biopsy (Mascarenhas et al., 2006), and serum
or plasma hormone concentrations (Veronesi et al.,
2009).

The limited availability of some procedures
mentioned above emphasizes the importance of studies
that identify simple techniques that help veterinary
practitioners achieve the correct diagnoses of testicular
disease. Studies on morphological characteristics of dog
semen are dated (Bartlett, 1962), and assessment of
sperm morphology is based on subjective criteria (Pefia
Martinez, 2004), even though variations in fixation,
staining technique, quality of the microscope and the
observer’s experience can influence evaluation
(Rijsselaere et al., 2005). However, the identification of
sperm morphologic changes is relatively easy and can
be wused by veterinary practitioners to select
supplementary diagnostic tools for a precise diagnosis.

Moreover, the collection of canine semen by
digital manipulation results in sperm from both testes;
allows evaluation of the suitability of semen for artificial
insemination, preservation, or investigation of subfertility
or infertility (Root Kustritz, 2007); and has resulted in
several reports relating specific sperm defects to canine
infertility (Plummer et al., 1987; Kawakami et al., 2005;
Pefia Martinez et al.,, 2007). However, the semen
collection technique (digital manipulation) makes it
impossible to observe the real influence of unilateral
testicular disease on sperm morphology. Thus, the
objective of the present study was to evaluate the
influence of canine testicular disease on the morphology
of sperm harvested from the vas deferens.

Materials and Methods

Animals,  physical examination and ultrasound

examination

Initially 52 dogs of different breeds, ages, and
body conditions were examined. Dogs were classified as
young (1-2 years), adult (3-5 years) or old (=6 years;
Ortega-Pacheco et al, 2006a). During clinical
examination, particular attention was paid to
seminological and ultrasonographic alterations of the
testes or epididymides.
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Ultrasound evaluation was performed using a
portable device (10 MHz linear-array transducer; CTS
900V, Siui, Hong Kong, China) with minimal
compression to avoid organ-shape alterations, and the
testes and epididymides were completely examined in
both longitudinal and transverse axes (Paltiel et al.,
2002). Throughout the experimental period, the
presumptive diagnosis from ultrasound scans was
analyzed by the same operator and described according
to Nyland and Mattoon (2005).

After clinical and ultrasound evaluation, 19
dogs were excluded from the experiment because
they were diagnosed with a scrotal or epididymal
disease, either alone or in association with testicular
disorder. These exclusions were made to eliminate
those dogs with potential sperm defects (Oettlé and
Soley, 1988) that may not be associated with
testicular disease.

Orchiectomy, sperm morphology evaluation, and
testicular histological analysis
All 33 dogs were anesthetized and

orchiectomized (Fossum, 2002), followed by dissection
of the vas deferens at the furthest point from the
epididymal tail. For sperm collection the vas deferens
was mildly compressed using the thumb and index
fingers, sliding the fingers onto the previously sectioned
vas deferens area. Fluid drops were smeared onto
microscope slides in duplicate, air dried, and stained
with a rapid Romanowsky-type stain (Instant-Prov,
NewProv Laboratory, Brazil). Sperm morphology was
assessed by counting 200 sperm from each testis,
whenever possible, under a microscope (Nikon, Tokyo,
Japan) at 1000X magnification (Mies Filho, 1987).

Additionally, fragments (approximately 1 cm’)
were removed from areas of diseased testes or non-
specific areas of normal testes that had previously been
macroscopically and ultrasonographically examined
and diagnosed. Testicular sections were fixed in 10%
buffered formalin solution, submitted to histological
procedures, and five-micrometer sections were cut and
stained with hematoxylin and eosin (Veronesi et al.,
2009). The findings were described according to
McGavin and  Zachary  (2007).  Testicular
degeneration was classified as slight to moderate in
the presence of reduced seminiferous tubular
diameter, decreased numbers of germinal cells, and
interstitial fibrosis, either alone or in association.
Testicular degeneration was classified as severe when
testes presented reduced seminiferous tubular
diameter, a thickened basement membrane, Sertoli
cell vacuolization, decreased numbers of germinal
cells, and interstitial fibrosis.
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Statistical analyses

The experimental unit for the influence of
testicular disease on sperm morphology was each testis
from the 33 dogs included in the experiment (n = 66).
Differences in sperm morphology data between normal
testes and those with histological changes were assessed
using a one-way ANOVA, followed by Tukey’s test,
with SPSS version 11.0 for Windows (SPSS Inc.,
Chicago, IL, USA). For all analyses P < 0.05 was
considered significant.

Results

Among the 33 dogs included in the experiment,
six were classified as young, 12 as adult, and 15 as old.
There were histopathological alterations in 71.2% of
testes (47/66). Slight to moderate testicular degeneration
was present in 61.7% (29/47) of dogs with
histopathological alterations, followed by severe
testicular degeneration in 19.2% (9/47), interstitial cell
tumours in 6.4% (3/47), and Sertoli cell tumours in
4.3% (2/47) of dogs with histopathological alterations.
Seminoma, orchitis, testicular hypoplasia, and a mixed
tumour (seminoma and Sertoli cell tumour) all had the
same prevalence (2.1%; 1/47).

A greater prevalence of testicular disease was
observed in adult (83.3%; 10/12) and old dogs (73.3%;
11/15) compared to young dogs (50.0%; 3/6). Neoplastic
processes were histopathologically diagnosed only in
adult and old dogs, with a frequency of 25.0% (3/12) and
26.7% (4/15), respectively. All dogs with a unilateral
neoplastic process presented some degree of testicular
degeneration on the contralateral testis. No dog in the
current study had bilateral testicular tumors.

Harvesting fluid from the vas deferens for
sperm morphology assessment was effective in 87.9%
of cases (58/66). Of the eight azoospermic samples, two
were from testes histopathologically diagnosed as
having severe degeneration and one sample was from
each of the following: Sertoli cell tumour, seminoma,
interstitial cell tumour, mixed tumour, orchitis, and
hypoplasia. Vas deferens fluid samples obtained from
19 testes classified as normal after histopathological
examination contained 80.7 + 5.7% (mean + SD)
morphologically normal sperm. This finding was
similar (P > 0.05) to results observed for slight to
moderate testicular degeneration (74.7 + 14.0%) and
higher (P < 0.05) than that observed for severe testicular
degeneration (54.6 + 12.8%). Only the prevalence of
detached head abnormalities differed significantly
between samples from normal testes and those with
severe testicular degeneration (Table 1). In both testes
with Leydig cell tumors that had sperm in the vas
deferens fluid, the rate of morphologically normal
sperm was 47.0 + 4.2%.
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Table 1. Morphology of sperm (mean = SD) harvested from vas deferens fluid" of canine testes classified as normal
or diagnosed with different levels of testicular degeneration after histological evaluation.

Testicular histological diagnosis

Sperm morphology Slight to moderate testicular Severe testicular
o Normal . .
(%) (n=19) degeneration degeneration
(n=29) n=9)
Normal 80.7 +5.7° 74.7 + 14.0™ 54.6+12.8°
Detached head 3.8+2.0° 7.2+ 6.0% 15.0 + 6.3°
Pyriform head 0.0 02+04 0.3+£0.6
Giant head 0.1+£0.2 0.2+0.6 0.0
Narrow head 0.0 0.2+0.6 02+0.7
Ruptured head 0.0 0.1+0.1 0.0
Micro-head 0.1+0.1 0.1+0.2 0.0
Macro-head 0.0 0.1+0.2 02+04
Distal droplet 0.1+0.5 0.1+0.3 0.0
Abnormal midpiece 0.0 0.1+0.2 0.0
Coiled tail 6.5+2.6 56+43 8.5+9.7
Broken tail 1.6£1.2 3.8+4.2 58+7.4
Bent tail 28+26 24+20 3.1+3.9
Double tail 0.0 0.1 +0.1 0.1+£0.2

“PWithin a row, means without a common superscript differed (P < 0.05). 'Sperm harvested from the vas deferens

fluid after orchiectomy.
Discussion

The prevalence of testicular pathologies
(71.2%) and testicular degeneration (57.6%) in the
present study was higher than the 33.9 and 15.1%,
respectively, reported previously (Ortega-Pacheco ef al.,
2006a), even though both studies used the same
histological analysis parameters (McGavin and Zachary,
2007). It is well known that testicular degeneration is
progressive and more prominent with increasing age
(Lowseth et al., 1990), and is considered the most
common cause of low fertility in domestic animal
species (Domingos and Saloméo, 2011). Most samples
obtained in the present study were harvested from old
dogs. Thus, differences in the average age of the dogs in
the present study and that conducted by Ortega-Pacheco
et al. (2006a) could explain the differences observed in
the overall prevalence of testicular pathologies.

Neoplastic processes were diagnosed only in
adult and old dogs, which is supported by findings in a
previous report (Lowseth et al., 1990). Data from the
present study are also supported by a recent study with
over 200 dogs, wherein authors reported that the mean
age of dogs with testicular tumors was 10.7 years
(Grieco et al.,, 2008). In contrast, in our study, the
frequency of dogs with testicular tumors (21.2%) was
lower than the 48.4% previously reported (Peters et al.,
2000). This difference is likely attributable to the
approximately 9.5% (9/95) of cryptorchid dogs studied
by those authors, whereas in the present study the
frequency was 3.0%. Cryptorchidism can increase the
occurrence of Sertoli cell tumors and seminomas by 26-
and 15-fold, respectively (Kim and Kim, 2005).

The presence of azoospermia in cases of
testicular tumors, orchitis, hypoplasia, and testicular
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degeneration has often been reported (Ortega-Pacheco
et al., 2006a; Memon, 2007; Goedken et al., 2008;
Domingos and Salomao, 2011; Fontbonne, 2011). In the
present study testes that were diagnosed with severe
testicular degeneration and had azoospermic vas
deferens fluid, whereas their seminiferous tubules
contained germ cells, possibly had an extra-testicular
obstruction causing impairment of sperm release
(Westlander ef al., 2001; Memon, 2007).

An association between occlusive lesions and
testicular degeneration has been reported in dogs
(Dahlbom et al., 1997b; Souza et al., 2004) and could
result from a previous infection or inflammation of the
seminal ducts (Romagnoli et al., 2009). Furthermore,
testicular degeneration may have been exacerbated by
the presence of anti-sperm antibodies, given that anti-
sperm antibody production may be related to
impairment of sperm transit caused by congenital
occlusion of the epididymal duct or sperm granuloma
formation (Kawakami ef al., 2003).

Although the harvesting of vas deferens fluid
cannot be adopted for assessment of sperm morphology
in routine dog breeding soundness examinations, it is
noteworthy that sperm samples from euthanized dogs
are often recovered from the epididymal tail, resulting
in a high percentage of sperm with distal cytoplasmic
droplets even in sperm samples from normal testes
(Ortega-Pacheco et al., 2006a). Moreover, even though
this sperm pathology has been considered of minor
importance to dog fertility (Ortega-Pacheco et al.,
2006Db), its occurrence can complicate the determination
of the real influence of testicular disorders on sperm
morphology.

When compared to normal testes, severe
testicular degeneration significantly decreased the
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percentage of normal sperm, which in turn indicated
reduced reproductive performance due to a percentage
of abnormal sperm greater than 40.0% (Dahlbom et al.,
1997a). The significant increase in the percentage of
detached heads is in accordance with the findings of
Ortega-Pacheco et al (2006a), who reported that
detached heads were one of the most frequent sperm
abnormalities in canine testicular degeneration.
Similarly, studies in others species, such as bovine and
buffalo bulls (Blom, 1950; Garcia, 2009) and bucks
(Refsal et al., 1983) have shown the same pattern of
sperm pathology in testicular degeneration.

Separation between the sperm head and tail can
occur at the moment of spermiation (Chemes and Rawe,
2003), in the caput epididymis (Blom and Birch-

Andersen, 1970), or increase gradually during
epididymal transit (Kawakami e al, 2005).
Furthermore, sperm 1is easily decapitated during

manipulation after semen collection (Kamal er al,
1999). Despite the origin, abnormalities of the head-
neck attachment display varying degrees of alteration in
the relationship between centrioles and the sperm
nucleus (Chemes and Rawe, 2003). Moreover, the
connecting pieces of many sperm show ultrastructural
defects that include degeneration or absence of the basal
plate and abnormalities of the proximal centriole (Blom
and Birch-Andersen, 1970; Kamal ef al., 1999; Toyama
et al., 2000).

In conclusion, the present investigation
observed that regardless of dog age, breed, or origin,
severe testicular degeneration significantly increased the
percentage of detached heads. More research is needed
to demonstrate if this finding could be used as a tool for
diagnosis  of canine testicular  degeneration.
Furthermore, the collection of sperm from the vas
deferens proved to be an alternative and reliable
technique for future research.

Acknowledgments

Our studies were supported by ‘Conselho
Nacional de Desenvolvimento Cientifico e Tecnologico’
(CNPq). We are grateful to dog owners, the technical
expertise provided by Veterinarians from dog shelters,
and the Zoonosis Control Center. Special thanks to Dr.
Sildivane Valcacia Silva for suggestions and revision of
this manuscript.

References

Bartlett DJ. 1962. Studies on dog semen. L
Morphological characteristics. J Reprod Fertil, 3:173-189.
Blom E. 1950. On the evaluation of bull semen with
special reference to its employment for artificial
insemination. Conpenhagen, Denmark: University of
Conpenhage. Thesis.

Blom E, Birch-Andersen A. 1970. Ultrastructure of the
‘decapitated sperm defect’ in Guernsey bulls. J Reprod

Anim. Reprod., v.11, n.1, p.32-36, Jan./Mar. 2014

Fertil, 23:67-72.

Chemes HE, Rawe VY. 2003. Sperm pathology: a step
beyond descriptive morphology. Origin,
characterization and fertility potential of abnormal
sperm phenotypes in infertile men. Hum Reprod
Update, 9:405-428.

Dahlbom M, Andersson M, Vierula M, Alanko M.
1997a. Morphometry of normal and teratozoospermic
canine sperm heads using an image analyzer: work in
progress. Theriogenology, 48:687-698.

Dahlbom M, Mikinen A, Suominen J. 1997b.
Testicular fine needle aspiration cytology as a
diagnostic toll in dog infertility. J Small Anim Pract,
38:506-512.

Domingos TCS, Salomao MC. 2011. Diagnostic tools
of testicular disorders in dogs: review [in Portuguese].
Rev Bras Reprod Anim, 35:393-399.

Fontbonne A. 2011. Infertility in male dogs: recent
advances. Rev Bras Reprod Anim, 35:266-273.

Fossum TW. 2002. Small Animal Surgery. 2nd ed. St
Louis, MO: Mosby Saunders, pp. 596-659.

Garcia OS. 2009. Experimental study of testicular
insulation in bufallo [in Portuguese]. Para, Brazil:
Federal Universtity of Para. Thesis.

Goedken MJ, Kerlin RL, Morton D. 2008.
Spontaneous and age-related testicular findings in
Beagle dogs. Toxicol Pathol, 36:465-471.

Gouletsou PG, Galatos AD, Leontides LS, Sideri Al
2010. Impact of fine- or large- needle aspiration on
canine testes: clinical, in vivo ultrasonographic and
seminological assessment. Reprod Domest Anim,
46:712-719.

Grieco V, Riccardi E, Greppi GF, Teruzzi F, Iermano
V, Finazzi M. 2008. Canine testicular tumours: a study on
232 dogs. J Comp Pathol, 138:86-89.

Kamal A, Mansour R, Fahmy I, Serour G, Rhodes
C, Aboulghar M. 1999. Easily decapitated spermatozoa
defect: a possible cause of unexplained infertility. Hum
Reprod, 14:2791-2795.

Kawakami E, Koga H, Hori T, Tsutsui T. 2003.
Sperm granuloma and sperm agglutination in a dog with
asthenozoospermia. J Vet Med Sci, 65:409-412.
Kawakami E, Ozawa T, Hirano T, Hori T, Tsutsui T.
2005. Formation of detached tail and coiled tail of
sperm in a Beagle Dog. J Vet Med Sci, 67:83-85.

Kim O, Kim K. 2005. Seminoma with
hyperesterogenemia in a Yorkshire Terrier. J Vet Med
Sci, 67:121-123.

Lowseth LA, Gerlach RF, Gillett NA, Muggenburg
BA. 1990. Age-related changes in the prostate and testes
of the Beagle dog. Vet Pathol, 27:347-353.
Mascarenhas RM, Paula TAR, Carreta Junior M,
Ribeiro ECS, Borboleta LR, Matta SLP. 2006.
Effects of testicular incisional biopsy on the intrinsic
yield of spermatogenesis and Sertoli cell index in dogs
[in Portuguese]. Rev Ceres, 53:107-112.

McGavin MD, Zachary JF. 2007. Pathologic basis of
veterinary disease. 4th ed. Missouri, Mo: Mosby

35



DY

Camara ef al. Studies in canine sperm morphology.

Elsevier. 1476 pp.

Memon MA. 2007. Common causes of male dog
infertility. Theriogenology, 68:322-328.

Mies Filho A. 1987. Animal Reproduction and
Artificial Insemination [in Portuguese]. 6th ed. Porto
Alegre, Brazil:Sulina, 783 pp.

Nyland TG, Mattoon JS. 2005. Small Animal
Diagnostic Ultrasound [in Portuguese]. 2nd ed. Sdo
Paulo, Brazil: Roca, 469 pp.

QOettlé EE, Soley JT. 1988. Sperm abnormalities in the
dog: a light and electron microscopic study. Vet Med
Rev, 59:28-70.

Ortega-Pacheco A, Rodriguez-Buenfil JC, Segura-
Correa JC, Bolio-Gonzalez ME, Jiménez-Coello M,
Linde Fosberg C. 2006a. Pathological conditions of the
reproductive organs of male stray dogs in the tropics:
prevalence, risk factors, morphological findings and
testosterone concentration. Reprod Domest Anim,
41:429-437.

Ortega-Pacheco A, Segura-Correa JC, Bolio-
Gonzalez ME, Jiménez-Coello M, Linde Forsberg C.
2006b. Reproductive patterns of stray males dogs in the
tropics. Theriogenology, 66:2084-2090.

Paltiel HJ, Diamond DA, Di Canzio J, Zurakowski
D, Borer JG, Atala A. 2002. Testicular volume:
comparison of orchidometer and US measurements in
dogs. Radiology, 222:114-119.

Pefia Martinez AI. 2004. Canine fresh and
cryopreserved semen evaluation. Anim Reprod Sci,
82/83:209-224.

Pefia Martinez Al, Barrio M, Becerra JJ, Quintela
LA, Herradon PG. 2007. Infertility in a dog due to
proximal cytoplasmic droplets in the ejaculate:
investigation of the significance for sperm functionality
in vitro. Reprod Domest Anim, 42:471-478.

Peters MAJ, de Jong FH, Teerdes KJ, de Rooij DG,
Dieleman SJ, Van Sluijis FJ. 2000. Ageing, testicular
tumours and the pituitary-testis axis in dogs. J
Endocrinol, 166:153-161.

Plummer JM, Watson PF, Allen WE. 1987. A
spermatozoa midpiece abnormality associated with

infertility in a Lhasa Apso dog. J Small Anim Pract,
28:743-751.

Refsal KR, Simpson DA, Gunther JD. 1983.
Testicular degeneration in a male goat: a case report.
Theriogenology, 19:685-691.

Rijsselaere T, Van Soom A, Tanghe S, Coryn M,
Maes D, de Kruif A. 2005. New techniques for the
assessment of canine semen quality: a review.
Theriogenology, 64:706-719.

Romagnoli S, Bonaccini P, Stelletta C, Garolla A,
Menegazzo M, Foresta C, Mollo A, Milani C, Gelli
D. 2009. Clinical use of testicular fine needle aspiration
cytology in oligozoospermic and azoospermic dogs.
Reprod Domest Anim Suppl, 44:329-333.

Root Kustritz MV. 2007. The value of canine semen
evaluation for practioners. Theriogenology, 68:329-337.
Santos SEC, Garcia JF, Vannucchi CI, Maldonado
ALL, Santos FAM. 2004. Ultrasonographic dimension
of normal Great Dane male dog sex organs [in
Portuguese]. Rev Port Cienc Vet, 99:123-124.

Souza FF, Leme DP, Uechi E, Trinca LA, Lopes MD.
2004. Evaluation testicular fine needle aspiration
cytology and serum testosterone levels in dogs. Braz J
Vet Res Anim Sci, 41:98-105.

Strom Holst B, Larsson B, Linde-Forsberg C,
Rodriguez-Martinez H. 2000. Evaluation of chilled
and frozen-thawed canine spermatozoa using a zona
pellucid binding assay. J Reprod Fertil, 119:201-206.
Toyama Y, Iwamoto T, Yajima M, Baba K, Yuasa S.
2000. Decapitated and decaudated spermatozoa in man,
and pathogenesis based on the ultrastructure. Int J
Androl, 23:109-115.

Veronesi MC, Riccardi E, Rotam A, Grieco V. 2009.
Characteristics of cryptic/ectopic and contralateral
scrotal testes in dogs between 1 and 2 years of age.
Theriogenology, 72:969-977.

Westlander G, Ekerhovd E, Granberg S, Lycke N,
Nilsson L, Werner C, Bergh C. 2001. Serial
ultrasonography, hormonal profile and antisperm
antibody response after testicular sperm aspiration. Hum
Reprod, 16:2621-2627.

36

Anim. Reprod., v.11, n.1, p.32-36, Jan./Mar. 2014



