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New approaches to semen improvement in dogs
Novas abordagens na melhoria de sémen em cées
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Abstract

The present abstract provides an overview over the causes of infertility in male dogs and ways to
improve semen quality. Problems jeopardizing male fertility can grossly be divided into infectious and non-
infectious diseases. Causes for a decrease in semen quality are bacterial and more seldom viral infections of the
prostate gland, scrotum, testicle and epididymis. In these cases, B. canis should be additionally considered. Non
treated acute inflammations of the testicles may become chronical, in these cases testicular fibrosis, obstruction
of testicular ducts and at last atrophy leading to irreversible infertility may result; autoimmune orchitis should be
considered when the result of a bacteriological examination is negative. Hormonal problems like
hypothyreoidism may occur, however seldom cause fertility problems. In all cases, a clear diagnosis and fast
treatment of the causative agent is required; different treatment options are enrolled. Different oral
supplementations have been investigated for their ability to improve semen quality and daily application of the
antioxidant vitamin E proved to be useful. After semen collection, the semen can be improved by centrifugation
and dilution, addition of different antioxidants can be beneficial.
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Resumo

O presente resumo fornece uma visdo geral das causas de infertilidade em cées machos e formas de
melhorar a qualidade do sémen. Problemas que podem comprometer a fertilidade masculina podem ser
grosseiramente divididos em doencas infecciosas e ndo infecciosas. As causas de uma queda em qualidade do
sémen sdo infeccOes bacterianas e mais raramente virais da glandula da préstata, escroto, testiculo e epididimo.
Nestes casos, B. canis deve ser considerado. InflamacGes agudas dos testiculos quando ndo tratadas podem se
tornar cronicas, e nestes casos, fibrose testicular, obstru¢do dos dutos do testiculo e finalmente atrofia, levando
a uma possivel infertilidade irreversivel. Orquite auto-imune deve ser considerada quando o resultado de exame
bacterioldgico é negativo. Problemas hormonais como hipotireoidismo podem ocorrer, mas raramente causam
problemas de fertilidade. Em todos os casos, um diagnostico claro e tratamento rapido do agente causativo é
necessario, e diferentes opgdes de tratamento sdo usadas. Diferentes suplementacgdes orais foram investigadas
por suas habilidades de melhorar qualidade do sémen e a aplicagdo do antioxidante vitamina E provou ser Util.
Apos coleta de sémen, o sémen pode ser melhorado por centrifugagdo e diluicéo, e a adicdo de antioxidantes
diferentes pode ser benéfica.

Palavras-chave: caes, fertilidade, horménios, infeccéo, qualidade do sémen.
Introduction

Maintenance and improvement of reproductive fitness in male stud dog is a field of permanent interest.
Many older stud dogs with proven ability to pass their excellent genes to their progeny, develop problems that in
many cases can be treated successfully if recognized in time. If not, chronical diseases especially of the gonads
may cause irreversible infertility. The present abstract shall provide an overview over the manifold causes of
infertility in male dogs and possible ways to improve semen quality.

Infections of the prostate gland

Problems jeopardizing male fertility can grossly be divided into infectious and non-infectious diseases.
A frequent cause for a sudden decrease in semen quality is the bacterial infection of the prostate gland. Involved
bacteria are mostly Streptococcus spp, Staphylococcus spp, E. Coli, Proteus vulgaris, Pseudomonas spp,
Klebsiella spp, Pasteurella multocida, Mykoplasma canis und Ureaplasma canigenitalium (Bjurstrdom and
Linde-Forsberg, 1992; Zo6ldag et al., 1993; Kustritz et al., 2005). The only species-specific agent is Brucella
canis causing destruction of the epithelial cells and purulent inflammation (Serikawa et al., 1984; Hollet, 2006).
Benign prostate gland hyperplasia (BPH), prostatic cysts, squamous metaplasia and neoplasia mostly occurring
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in older males, may predispose to the infection. Acute prostatitis causes depression of the general condition,
fever, painful abdomen, vomiting, and dysuria and in advanced cases tenesmus due to constipation. Semen
quality is severely decreased, inclusive a decrease in motility, an increase in morphologically abnormal
spermatozoa and an admixture of erythrocytes and leucocytes (Smith, 2008; Nizanski et al., 2014). Diagnosis is
made by sonographical examination, collection of urine, aspiration of prostate gland secretions and if necessary
FNA of the prostate gland (Lopate, 2010; Levy et al., 2014). Bacteriological examination of the urine or prostate
gland secretion will reveal the causative agent, however, treatment with a broad spectrum antibioticum should be
started immediately (Lopate, 2012). Effective antibiotics are trimethoprim, clindamycin, chloramphenicol and
erythromycin, furthermore fluorochinolones like enrofloxacin or marbofloxacin (Johnston et al., 2001b; Smith,
2008). Treatment should be proceeded according to the sensitivity testfor at least 3 weeks. An important measure
is the application of antiandrogens to quickly decrease the prostate gland size. The success of the antibiotic
treatment should be evaluated one week after the last application, the semen quality 8 weeks after the end of the
treatment. This is only possible, if special antiandrogens not decreasing the dog’s libido are used (Nizanski et al.,
2014). Recommendable for stud dogs in acute and chronical cases is osaterone acetate (Ypozane®, Virbac, F), a
competitive androgen receptor inhibitor. Recommendable dosage is 0.25-0.5 mg/kg p.o. once daily for one week.
The size of the prostate gland will decrease significantly within 2 weeks while the libido will be maintained.
Semen quality will be slightly decreased. The effect will last for 5-6 months (Tsutsui et al., 2000, 2001). Small
intraprostatic cysts may diminish during this treatment, while for larger cysts and abscesses ultrasound guided
percutaneous drainage eventually with alcoholization of the cavity (Bussadori et al., 1999; Boland et al., 2003) is
recommendable. Semen quality will normalize after a complete spermatogenic cycle. In case of chronical
prostatitis, clinical symptoms are less severe, usually without depression of the general condition. Semen quality
is severely decreased with a massive decrease in motility and increase in morphologically abnormal cells as well
as admixture of erythrocytes and inflammatory cells. Since the blood prostate barrier is not broken as in the acute
cases, antibiotics do not penetrate easily and have to be applicated for 4-6 weeks. Treatment based on culture and
sensitivity results is therefore mandatory. In addition, treatment with an antiandrogenic compound like osaterone
acetate or finasteride is recommendable. The 5a reductase inhibitor finasteride converting testosterone to DHT
in the prostate gland tissue has to be given over 5-15 weeks until a significant decrease of the size of the gland
occurs (lguer-Ouada and Verstegen, 1997). Finasteride was successfully used at a dosage of 0.1-0.5 mg/kg once
daily over 16 weeks (Johnston et al., 2000) and 1 mg/dog over 3-21 weeks (lguer-Ouada and Verstegen, 1997).
At last it has to be emphasized, that neoplasia of the prostate gland may cause very similar symptoms and cannot
be excluded sonographically. In case of ineffective treatment, prostate gland biopsy will therefore be necessary.

Infections of the scrotum, testicle and epididymis

The causative agents are the same causing infectious prostatitis; if case history reveals that the dog had
mated abroad or had contact with a probably infected dog, B. canis should be additionally considered (Wanke,
2004; Hollet, 2006). Recently, an increasing number of infections in breeding kennels has been reported
(Corrente et al., 2010; Gyuranecz et al., 2011; Hofer et al., 2012). Serology should be done twice two weeks
apart and if positive or questionable, more samples should be drawn and at least a bacteriological culture
performed in a suitable laboratory. Control of B. canis in a kennel requires strict measures, which in some
countries are statutory (Johnston et al., 2001a; Hollet, 2006). Acute orchitis_may cause transient depression of
the general condition. Local findings are increase in testicular size, increase in temperature, painful palpation and
occasionally fluid accumulation in the scrotum, pyrexia, purulent preputial fluor and atrophy of the unaffected
testicle (Dahlbom et al., 1997; Johnston et al., 2001a). Diagnosis should be made clinically and by bacterial
culture inclusive resistency test. Samples can be obtained by semen collection, if this is not tolerated by testicular
FNA (Romagnoli et al., 2009; Gouletsou et al., 2011). Antibiotic treatment for at least 2 weeks according to the
resistency test should be applied. As in case of prostatitis, success of the antibiotic treatment should be evaluated
one week after the last application, the semen quality 8 weeks after the end of the treatment. In cases with
negative outcome of the bacterial culture, autoimmune orchitis should be considered. Non treated infections may
become chronical, in these cases testicular fibrosis, obstruction of testicular ducts and at last atrophy leading to
irreversible infertility can result (Lein, 1977; Johnston et al., 2001a). In case of azoospermia, if retrograde
ejaculation can be excluded, measurement of alkaline phosphatase in the seminal fluids will proof, whether
incomplete ejaculation is the cause (Johnston et al., 2001a; Schéfer-Somi et al., 2013). Thereafter a FNA should
be performed to assess, whether the testicular tissue is still able to produce spermatozoa (Dahlbom et al., 1997,
Romagnoli et al., 2009).

Benign prostate gland hyperplasia
In older dogs, the benign prostate gland hyperplasia (BPH) affecting 90% of dogs older than 9 years, is

a common reason for a decrease in semen quality. For diagnostic approach see (Levy et al., 2014), for treatment
options Nizanski et al. (2014).Antiandrogenic compounds like osaterone acetate and finasteride have been used
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successfully in dogs and are recommendable in stud dogs with BPH. In clinically still normal stud dogs, this
problem coincides with a decrease in motility and an increase in morphologically abnormal cells which will
normalize 62 days after antiandrogene therapy. The findings of a bacterial culture of the semen should be
critically evaluated. Even in healthy and fertile stud dogs, a physiological mixed flora can be found. However,
during a recent study (Schéafer-Somi et al., 2009), we found in cases of BPH a higher percentage of dogs with
bacterial contamination than in dogs without BPH which mightpredispose to infections. When semen quality is
decreased and high grade monocultures of bacteria and/or mycoplasmas are detectable, the dog should be treated
according to a resistency test.

Non-infectious testicular problems

In older dogs, atrophy of the testicular tissue may be a cause for irreversible infertility. The size of the
testicles decreases and the testicular tissue becomes smoother. In advanced cases, repeated semen collection will
typically reveal oligozoospermia, decreased motility and an increase in morphologically abnormal spermatozoa.
The autoimmune orchitis, sporadically coinciding with other autoimmune disorders, or caused by trauma or
inflammation, can be diagnosed by assessment of the presence of antisperm IGG antibodies (ASA) on the
spermatozoa surface (Attia et al., 2000; Romagnoli et al., 2009). Experimentally induced autoimmune orchitis
revealed that orchitogenic antigens in testicular tissue and spermatozoa are the cause for the delayed type
immunoreaction, and that tumour necrosis factor participates in the pathogenesis of the inflammation (Yule and
Tung, 1993). Even though very seldom diagnosed, it should be considered in cases with decreased semen quality
and azoospermia, when bacteriological findings are negative. Romagnoli et al. (2009) reported successful
treatment of one dog with autoimmune orchitis. Prednisolone was given orally over weeks (25 mg tablets, 1/2
capsule SID for 15 days, then 1 /4 capsule once daily for 15 days, further 1 /4 capsule alternate days for 15
days); the dog ejaculated normally thereafter and produced litters again.

Hormonal insufficiencies

In male dogs with idiopathic failure to ejaculate, alack of libido may be treated with a GnRH injection
(1-2 pg/kg s.c.) 2-3 h prior to semen collection. This improved libido and facilitated ejaculation (Purswell,
1994). To increase sperm output when no teaser bitch is present, natural PGF2a (50-100 pg/kg i.m.) can be
administered once, 15 min prior to semen collection. This will affect via contraction of the smooth muscles of
the reproductive tract. Disturbances of the thyroid gland may affect fertility in female and male dog, however,
very seldom (Panciera et al., 2007; Segalini et al., 2009; Sontas et al., 2014). In male dogs, hypothyreoidism can
decrease libido, semen quality and ejaculate volume (Johnson et al., 1997). However, Segalini et al. (2009)
measured T4 and TSH in 204 dogs of different breeds, all prone to hypothyreoidism. They found that most male
animals were normothyroidic, only in the population of male Dogue de Bordeaux 70% of hypothyroxinemic
individuals were assessed. None of the true hypothyroid animals had reproductive disorders. Authors conclude
among others, that evaluation of thyroid function requires more than measurement of T4 and TSH.

Effect of oral supplementations on semen quality

Improvement of semen quality can be supported by daily application of the antioxidant vitamin E (400-
600 mg/dog). Vitamin E is able to pass sperm membranes and to reduce free radical formation by inhibition of
lipid peroxidation (Suleiman at al., 1996). In one study, fertile dogs and dogs with decreased fertility (low sperm
count and increased percentage of morphologically abnormal sperm) received vitamin C and E orally (500 mg
daily) for 60 days. No effect on DNA peroxidation was assessed (Lopes-Santiago et al., 2012). However, in
another study (Hatamoto et al., 2006), 500 mg vitamin E/dog/day was given orally to 18 dogs for 10 w to
neutralize the detrimental effect of dexamethasone treatment. Authors found that supplementation of vitamin E
significantly improved ejaculate volume and progressive motility, and decreased total sperm pathology.

Similarly, daily oral supplementation of 8 dogs with a diet consisting of fatty acids and vitamin E for 60
days significantly increased ejaculate volume and cell vigour and decreased the number of morphologically
abnormal spermatozoa (Rocha et al., 2009).

Semen improvement after collection of semen

There are several possibilities to improve semen quality after collection. In cases of atrophy, the sperm
output should be increased by using a teaser bitch or injection of natural PGF2a (50-100 pg i.m., 15 min prior to
collection). Repeated semen collection may be necessary. The seminal plasma should then be removed by
centrifugation (750g 5 min; Rijsselaere et al., 2002) and replaced by a diluent before insemination.

In cooled semen, addition of diluents containing antioxidants proved to be beneficial. Addition of B16
(0.1 mM), taurine (0.2 mM), catalase (100 u/ml), N-acetyl-L-cysteine (NAC; 0.5 mM), or vitamin E (0.1 mM) to
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a semen sample diluted with TRIS-Citric acid-Fructose extender, preserved progressive motility significantly
better for 72 h than addition of vitamin C (0.5 mM), or no antioxidant (P < 0.001). Addition of B16, taurine,
vitamin E, and vitamin C (0.5 mM) conserved sperm viability better than the other antioxidants or no antioxidant.
At last vitamin E and B16 proved to be best, they in addition gave best result during the HOST (P = 0.016) and
decreased the production of reactive oxygen species (P < 0.0005; Michael et al., 2009). Beccaglia et al. (2009)
found that dilution of semen with an extender containing 0.4% lecithin and catalase (150 1U/ml) preserved sperm
motility and viability for at least 48 h. Kmenta et al. (2011) increased the lecithin amount to 0.8% and conserved
motility and viability for 8 days, however, only when catalase (150 1U/ml) was added. Wittayarat et al., 2012
investigated the effect of vitamin C and green tee polyphenol supplementation on motility and viability of canine
chilled spermatozoa. Addition of 0.5 mM of vitamin C plus polyphenol (0.75 mg/ml diluted semen) proved to
optimally conserve motility and viability during cooled storage for 4 weeks (Wittayarat et al., 2012). However, it
should be considered, that motility and viability are not the best parameter for the prediction of fertilizing
capability; for this purpose a zona binding assay or fertilization of a bitch would be necessary.

References

Attia KA, Zaki AA, Eilts BE, Paccamonti DL, Hosgood G, Dietrich MA, HorohovDW, Blouin DC. Anti-
sperm antibodies and seminal characteristics after testicular biopsy or epididymal aspiration in dogs.
Theriogenology, v.53, p.1355-1363, 2000.

Beccaglia M, Anastasi P, Chigioni S, Luvoni GC. TRIS-lecithin extender supplemented with antioxidant
catalase for chilling of canine semen. Reprod Domest Anim, v.44, suppl. 2, p.345-349, 2000.

Bjurstrom L, Linde-Forsberg C. Long-term study of aerobic bacteria of the genital tract in stud dogs. Am J
Vet Res, v.53, p.670-673, 1992.

Boland LE, Hardie RJ, Gregory SP, Lamb CR. Ultrasound-guided percutaneous drainage as the primary
treatment for prostatic abscesses and cysts in dogs. J Am Anim Hosp Assoc, v.39, p.151-159, 2003.

Bussadori C, Bigliardi E, D'Agnolo G, Borgarelli M, Santilli RA. The percutaneous drainage of prostatic
abscesses in the dog. Radiol Med, v.98, p.391-394, 1999.

Corrente M, Franchini D, Decaro N, Greco G, D'Abramo M, Greco MF, Latronico F, Crovace A,
Martella V. Detection of Brucella canis in a dog in Italy. New Microbiol, v.33, p.337-341, 2010.

Dahlbom M, Mékinen A, Suominen J. Testicular fine needle aspiration cytology as a diagnostic tool in dog
infertility. J Small Anim Pract, v.38, p.506-512, 1997.

Gouletsou PG, Galatos AD, Leontides LS, Sideri Al. Impact of fine- or large-needle aspiration on canine
testes: clinical, in vivo ultrasonographic and seminological assessment. Reprod Domest Anim, v.46, p.712-719,
2011.

Gyuranecz M, Szeredi L, Rénai Z, Dénes B, Dencso L, Dan A, Palmai N, Hauser Z, Lami E, Makrai L,
Erdélyi K, Janosi S. Detection of Brucella canis-induced reproductive diseases in a kennel. J Vet Diagn Invest,
v.23, p.143-147, 2011.

Hatamoto LK, Baptista Sobrinho CA, Nichi M, Barnabe VH, Barnabe RC, Cortada CN. Effects of
dexamethasone treatment (to mimic stress) and Vitamin E oral supplementation on the spermiogram and on
seminal plasma spontaneous lipid peroxidation and antioxidant enzyme activities in dogs. Theriogenology, v.66,
p.1610-1614, 2006.

Hofer E, Bagd ZN, Revilla-Fernandez S, Melzer F, Tomaso H, Lopez-Goni |, Fasching G, Schmoll F. First
detection of Brucella canis infections in a breeding kennel in Austria. New Microbiol, v.35, p.507-510, 2012.
Hollett RB. Canine brucellosis: outbreaks and compliance. Theriogenology, v.66, p.575-587, 2006.
Iguer-Ouada M, Verstegen J. Effect of finasteride (ProscarMSD) on seminal composition, prostate function
and fertility in male dogs. J Reprod Fertil Suppl, n.51, p.139-149, 1997.

Johnson CA, Nachreiner RF, MullaneyTP. Reproductive manifestations of hypothyreoidism. Canine Pract,
v.22, p.29-30, 1997.

Johnston SD, Kamolpatana K, Root-Kustritz MV, Johnston GR. Prostatic disorders in the dog. Anim
Reprod Sci, v.60/61, p.405-415, 2000.

Johnston S, Kustritz MR, Olson P. Disorders of the canine prostate. In: Johnston S, Kustritz MR, Olson P
(Ed.). Canine and feline theriogenology. New York: WB Saunders, 2001a. p.312-333.

Johnston S, Kustritz MR, Olson P. Disorders of the canine testes and epididymes. In: Johnston S, Kustritz
MR, Olson P (Ed.). Canine and feline theriogenology. WB Saunders, New York, 2001b. p.312-332.

Kmenta I, Strohmayer C, Muller-Schldsser F, Schafer-Somi S. Effects of a lecithin and catalase containing
semen extender and a second dilution with different enhancing buffers on the quality of cold-stored canine
spermatozoa. Theriogenology, v.75, p.1095-103, 2011.

Kustritz RMV, Johnston SD, Olson PN, Lindeman CJ. Relationship between inflammatory cytology of
canine seminal fluid and significant aerobic bacterial, anaerobic bacterial or mycoplasma cultures of canine
seminal fluid: 95 cases (1987-2000). Theriogenology, v.64, p.1333-1339, 2005.

Rev. Bras. Reprod. Anim., Belo Horizonte, v.39, n.1, p.141-145, jan./mar. 2015. Disponivel em www.cbra.org.br 144


http://www.ncbi.nlm.nih.gov/pubmed/?term=Attia%20KA%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zaki%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eilts%20BE%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Paccamonti%20DL%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hosgood%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dietrich%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horohov%20DW%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Blouin%20DC%5BAuthor%5D&cauthor=true&cauthor_uid=10832759�
http://www.ncbi.nlm.nih.gov/pubmed/?term=eilts+b.+and+antibodies�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Beccaglia%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19754601�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Anastasi%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19754601�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chigioni%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19754601�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Luvoni%20GC%5BAuthor%5D&cauthor=true&cauthor_uid=19754601�
http://www.ncbi.nlm.nih.gov/pubmed/?term=beccaglia+and+catalase�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boland%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=12617543�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hardie%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=12617543�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gregory%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=12617543�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lamb%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=12617543�
http://www.ncbi.nlm.nih.gov/pubmed/12617543�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bussadori%20C%5BAuthor%5D&cauthor=true&cauthor_uid=10780221�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bigliardi%20E%5BAuthor%5D&cauthor=true&cauthor_uid=10780221�
http://www.ncbi.nlm.nih.gov/pubmed/?term=D'Agnolo%20G%5BAuthor%5D&cauthor=true&cauthor_uid=10780221�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Borgarelli%20M%5BAuthor%5D&cauthor=true&cauthor_uid=10780221�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Santilli%20RA%5BAuthor%5D&cauthor=true&cauthor_uid=10780221�
http://www.ncbi.nlm.nih.gov/pubmed/?term=prostate+abscess+and+alcoholization�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Corrente%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Franchini%20D%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Decaro%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Greco%20G%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=D'Abramo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Greco%20MF%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Latronico%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Crovace%20A%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Martella%20V%5BAuthor%5D&cauthor=true&cauthor_uid=21213592�
http://www.ncbi.nlm.nih.gov/pubmed/?term=detection+of+brucella+canis+in+a+dog+in+italy�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dahlbom%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9403810�
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%A4kinen%20A%5BAuthor%5D&cauthor=true&cauthor_uid=9403810�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suominen%20J%5BAuthor%5D&cauthor=true&cauthor_uid=9403810�
http://www.ncbi.nlm.nih.gov/pubmed?term=Gouletsou%20PG%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Gouletsou%20PG%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Galatos%20AD%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Galatos%20AD%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Galatos%20AD%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Leontides%20LS%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Leontides%20LS%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Sideri%20AI%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Sideri%20AI%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed?term=Sideri%20AI%5bAuthor%5d&cauthor=true&cauthor_uid=21121971�
http://www.ncbi.nlm.nih.gov/pubmed/21121971�
http://www.ncbi.nlm.nih.gov/pubmed/21121971�
http://www.ncbi.nlm.nih.gov/pubmed/21121971�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gyuranecz%20M%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Szeredi%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%B3nai%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%A9nes%20B%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dencso%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=D%C3%A1n%20%C3%81%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=P%C3%A1lmai%20N%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hauser%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lami%20E%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Makrai%20L%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Erd%C3%A9lyi%20K%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/?term=J%C3%A1nosi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21217047�
http://www.ncbi.nlm.nih.gov/pubmed/16581116�
http://www.ncbi.nlm.nih.gov/pubmed/16581116�
http://www.ncbi.nlm.nih.gov/pubmed/16581116�
http://www.ncbi.nlm.nih.gov/pubmed/16581116�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hofer%20E%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bag%20ZN%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Revilla-Fern%20Ndez%20S%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Melzer%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tomaso%20H%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=L%20Pez-Go%20I%20I%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fasching%20G%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmoll%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23109021�
http://www.ncbi.nlm.nih.gov/pubmed/?term=hofer+and+brucella+canis�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hollett%20RB%5BAuthor%5D&cauthor=true&cauthor_uid=16716382�
http://www.ncbi.nlm.nih.gov/pubmed/?term=hollet+and+brucella+canis�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20SD%5BAuthor%5D&cauthor=true&cauthor_uid=10844211�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kamolpatana%20K%5BAuthor%5D&cauthor=true&cauthor_uid=10844211�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Root-Kustritz%20MV%5BAuthor%5D&cauthor=true&cauthor_uid=10844211�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Johnston%20GR%5BAuthor%5D&cauthor=true&cauthor_uid=10844211�
http://www.ncbi.nlm.nih.gov/pubmed/10844211�
http://www.ncbi.nlm.nih.gov/pubmed/10844211�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kmenta%20I%5BAuthor%5D&cauthor=true&cauthor_uid=21295840�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Strohmayer%20C%5BAuthor%5D&cauthor=true&cauthor_uid=21295840�
http://www.ncbi.nlm.nih.gov/pubmed/?term=M%C3%BCller-Schl%C3%B6sser%20F%5BAuthor%5D&cauthor=true&cauthor_uid=21295840�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%A4fer-Somi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=21295840�
http://www.ncbi.nlm.nih.gov/pubmed/?term=kmenta+and+lecithin�

ab Schéfer-Somi. New approaches to semen improvement in dogs.

Lein DH. Canine orchitis. In: Kirk RW (Ed.). Current Veterinary Therapy. VI. Philadelphia: WB Saunders,
1977. p.1255-1259.

Lévy X, Nizanski W, von Heimendahl A, Mimouni P. Diagnosis of common prostatic conditions in dogs: an
update. Reprod Domest Anim, v.49, suppl. 2, p.50-57, 2014.

Lopate C. The problem stud dog. Vet Clin North Am Small Anim Pract, v.42, p.469-488, 2012.

Lopes-Santiago BV, Monteiro GA, Bittencourt R, Arduino F, Ovidio PP, Jordao-Junior AA, Aradjo JP
Jr, Lopes MD. Evaluation of sperm DNA peroxidation in fertile and subfertiledogs. Reprod Domest Anim, v.47,
suppl.6, p.208-209, 2012.

Michael AJ, Alexopoulos C, Pontiki EA, Hadjipavlou-Litina DJ, Saratsis P, Ververidis HN, Boscos CM.
Effect of antioxidant supplementation in semen extenders on semen quality and reactive oxygen species of
chilled caninespermatozoa. Anim Reprod Sci, v.112, p.119-135, 2009.

Nizanski W, Levy X, Ochota M, Pasikowska J. Pharmacological treatment for common prostatic conditions in
dogs - benign prostatic hyperplasia and prostatitis: an update. Reprod Domest Anim, v.49, suppl 2, p.8-15, 2014.
Panciera DL, Purswell BJ, Kolster KA. Effect of short-term hypothyroidism on reproduction in the bitch.
Theriogenology, v.68, p.316-321, 2007.

Purswell BJ. Pharmaceuticals used in canine reproduction. Semin Vet Med Surg, v.9, p.54-60, 1994.
Rijsselaere T, Van Soom A, Maes D, de Kruif A. Effect of centrifugation on in vitro survival of fresh diluted
canine spermatozoa. Theriogenology, v.57, p.1669-1681, 2002.

Rocha AA, Cunha IC, Ederli BB, Albernaz AP, Quirino CR. Effect of daily food supplementation with
essential fatty acids on canine semen quality. Reprod Domest Anim, v.44, suppl. 2, p.313-315, 2009.

Romagnoli S, Bonaccini P, Stelletta C, Garolla A, Menegazzo M, Foresta C, Mollo A, Milani C, Gelli D.
Clinical use of testicular fine needle aspiration cytology in oligozoospermic and azoospermic dogs. Reprod
Domest Anim, v.44, suppl. 2, p.329-333, 2009.

Schéfer-Somi S, Frohlich T, Schwendenwein 1. Measurement of alkaline phosphatase in canine seminal
plasma-an update. Reprod Domest Anim, v.48, p.e10-2, 2013.

Schéfer-Somi S, Spergser J, Aurich C. Bacteria and mycoplasms in canine ejaculates: a retrospective survey.
Wien Tierarztl Mschr, v.96, p.240-245, 2009.

Segalini V, Hericher T, Grellet A, Rosenberg D, Garnier F, Fontbonne A. 2009. Thyroid function and
infertility in the dog: a survey in five breeds. Reprod Domest Anim, v.44, suppl. 2, p.211-213,

Serikawa T, Takada H, Kondo Y, Muraguchi T, Yamada J. Multiplication of Brucella canis in male
reproductive organs and detection of autoantibody to spermatozoa in canine brucellosis. Dev Biol Stand, v.56,
p.295-305, 1984.

Smith J. Canine prostatic disease: a review of anatomy, pathology, diagnosis, and treatment. Theriogenology,
v.70, p.375-383, 2008.

Sontas BH, Schwendenwein 1, Schaefer-Somi S.Primary anestrus due to dietary hyperthyroidism in a
miniature pinscher bitch. Can Vet J, v.55, p.781-785, 2014.

Suleiman SA, Ali ME, ZaiuZMS, El-Malik EMA, Nasr MA. Lipid peroxidation and human sperm motility:
protective role of vitamin E. J Androl, v.17, p.530-537, 1996.

Tsutsui T, Hori T, Shimizu M, Orima H, Kawakami E, Fukuda S. Regression of prostatic hypertrophy by
osaterone acetate in dogs. J Vet Med Sci, 62, p.1115-1119, 2000.

Tsutsui T, Hori T, Shimizu M, Tatsuzawa C, Kawakami E. Effect of osaterone acetate administration on
prostatic regression rate, peripheral blood hormone levels and semen quality in dogs with benign prostatic
hypertrophy. J Vet Med Sci, v.63, p.453-456, 2001.

Wanke MM. Canine brucellosis. Anim Reprod Sci, v.82/83, p.195-207, 2004.

Wittayarat M, Kimura T, Kodama R, Namula Z, Chatdarong K, Techakumphu M, Sato Y, Taniguchi M,
Otoi T. Long-term preservation of chilledcaninesemen using vitamin C in combination with green tea
polyphenol. Cryo Lett, v.33, p.318-326, 2012.

Yule TD, Tung KS. Experimental autoimmune orchitis induced by testis and spermantigen-specific Tcell
clones: an important pathogenic cytokine is tumor necrosis factor. Endocrinology, v.133, p.1098-1107, 1993.
Zoldag L, Stipkovits L, Thuroczy J, Balogh L. Isolation of mycoplasmas from the genital organs of healthy
dogs and from those showing reproductive failures. Magyar Allatorvosok Lapja, v.48, p.356-359, 1993.

Rev. Bras. Reprod. Anim., Belo Horizonte, v.39, n.1, p.141-145, jan./mar. 2015. Disponivel em www.cbra.org.br 145


http://www.ncbi.nlm.nih.gov/pubmed/24947861�
http://www.ncbi.nlm.nih.gov/pubmed/24947861�
http://www.ncbi.nlm.nih.gov/pubmed/22482813�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lopes-Santiago%20BV%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Monteiro%20GA%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Bittencourt%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Arduino%20F%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ovidio%20PP%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jord%C3%A3o-Junior%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ara%C3%BAjo%20JP%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ara%C3%BAjo%20JP%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ara%C3%BAjo%20JP%20Jr%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lopes%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=23279501�
http://www.ncbi.nlm.nih.gov/pubmed/23279501�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Michael%20AJ%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Alexopoulos%20C%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pontiki%20EA%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hadjipavlou-Litina%20DJ%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saratsis%20P%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ververidis%20HN%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boscos%20CM%5BAuthor%5D&cauthor=true&cauthor_uid=18499366�
http://www.ncbi.nlm.nih.gov/pubmed/18499366�
http://www.ncbi.nlm.nih.gov/pubmed/24947855�
http://www.ncbi.nlm.nih.gov/pubmed/24947855�
http://www.ncbi.nlm.nih.gov/pubmed/17512046�
http://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Rocha%20AA%5BAuthor%5D&cauthor=true&cauthor_uid=19754593�
http://www.ncbi.nlm.nih.gov/pubmed/?term=da%20Cunha%20IC%5BAuthor%5D&cauthor=true&cauthor_uid=19754593�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ederli%20BB%5BAuthor%5D&cauthor=true&cauthor_uid=19754593�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Albernaz%20AP%5BAuthor%5D&cauthor=true&cauthor_uid=19754593�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Quirino%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=19754593�
http://www.ncbi.nlm.nih.gov/pubmed?term=Romagnoli%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Bonaccini%20P%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Stelletta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Garolla%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Menegazzo%20M%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Foresta%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Mollo%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Milani%20C%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed?term=Gelli%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19754597�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Romagnoli+S.+and+fine+needle+aspiration�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Romagnoli+S.+and+fine+needle+aspiration�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sch%C3%A4fer-Somi%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22524622�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fr%C3%B6hlich%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22524622�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schwendenwein%20I%5BAuthor%5D&cauthor=true&cauthor_uid=22524622�
http://www.ncbi.nlm.nih.gov/pubmed/?term=schafer-somi+and+alkaline�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Segalini%20V%5BAuthor%5D&cauthor=true&cauthor_uid=19754571�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hericher%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19754571�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Grellet%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19754571�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rosenberg%20D%5BAuthor%5D&cauthor=true&cauthor_uid=19754571�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Garnier%20F%5BAuthor%5D&cauthor=true&cauthor_uid=19754571�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fontbonne%20A%5BAuthor%5D&cauthor=true&cauthor_uid=19754571�
http://www.ncbi.nlm.nih.gov/pubmed/?term=segalini+and+hypothyreoidism�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Serikawa%20T%5BAuthor%5D&cauthor=true&cauthor_uid=6386574�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Takada%20H%5BAuthor%5D&cauthor=true&cauthor_uid=6386574�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kondo%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=6386574�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Muraguchi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=6386574�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yamada%20J%5BAuthor%5D&cauthor=true&cauthor_uid=6386574�
http://www.ncbi.nlm.nih.gov/pubmed/6386574�
http://www.ncbi.nlm.nih.gov/pubmed/15271453�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wittayarat%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kimura%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kodama%20R%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Namula%20Z%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chatdarong%20K%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Techakumphu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sato%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Taniguchi%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Otoi%20T%5BAuthor%5D&cauthor=true&cauthor_uid=22987243�
http://www.ncbi.nlm.nih.gov/pubmed/22987243�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yule%20TD%5BAuthor%5D&cauthor=true&cauthor_uid=8103448�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tung%20KS%5BAuthor%5D&cauthor=true&cauthor_uid=8103448�
http://www.ncbi.nlm.nih.gov/pubmed/?term=Experimental+autoimmune+orchitis+induced+by+testis+and+sperm+antigen-+specific+T+cell+clones%3A+An+important+pathogenic+cytokine+is+tumor+necrosis+factor�

