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ABSTRACT
Background: Increase in body temperature during feverish states caused by diseases, prolonged droves, or stress, af-
fect seminal quality. The aim of this work was to evaluate the alterations of the spermograms of individuals affected
by a systemic bacterial infection, and subsequent recovery after therapy with antibiotics.
Methods: This case was presented in two ovine males (Blackbelly), belonging to the flock of the Center for Re-
search, Postgraduate Education, and Preservation, at the Amazon University. The semen was collected every week
using an artificial vagina. In March 2018, the two males showed different pathologies. The treatment was applied on
the same day the symptoms were detected, without etiological identification of the pathogenic agents. Then, seriated
semen collections were made for two months, once a week, twice a day, at 9:00 and 11:00 h, with a 10-15 min be-
tween them. Overall, 16 samples were collected from each ram.
Results: The pH of the ram ejaculates varied from 7.3 before the treatment and during recovery to 6.1 at the most
critical moment of infection. The volume of the ejaculates also varied between 1.15 + 0.19, and 1.00 £ 0.15 ml, re-
spectively (P <0.001). The concentration of the ejaculate was 3 000 (500-6 000) x106/ml and 2 200 (800-6000) x
106/ml, respectively. Both rams showed the same behavior in terms of color, and individual and progressive mass
motility, affected since the second collection on, to the last one, until they slowly began to recover their normal val-
ues.
Conclusions: The greatest impact on seminal quality was observed during the first 7-8 samples from the two clinical
cases. Therefore, all the parameters analyzed were affected, coinciding with the duration of the spermatogenesis cy-
cle.
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INTRODUCTION

In the Amazon, artificial insemination (Al) in ovines ensures increases in the genetic gain rate of the
progeny, by male and year. It helps with transportation of the genetic material without droving animals
that can be exposed to sanitary risks, and it improves service and data recording (Castelo et al., 2008; Ri-
beiro-Peresa et al., 2014; Villa-Duque et al., 2016). Some of the disadvantages are service errors, spread
of disease due to inadequate controls, higher costs, and the need to hire skilled personnel (Bernardi et al.,
2011).

Despite all the benefits, the implementation of Al in ovines is not so commonly practiced as in other
domesticated species. The fertility percentages using fresh semen are acceptable (over 60%), though ir-
regular, but the utilization of cryopreserved semen stays below 40% (Perry et al., 2010). The success of Al
involves several aspects, it is associated to the ewes (management, seasonality, and genital morphology),
and the rams (seasonality, semen quality and/or preservation) (Salamén and Maxwell, 2000; Santiani et
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al., 2007; Barbas et al., 2013), hushbandry (environmental conditions and sanitary state, handling), as well
as technical factors (insemination site, quantity of spermatozoa/doses, and staff skills) (Anel et al., 2006).

In ovines, the light hours (negative photoperiod) and temperature are the most influential environmental
factors on seminal quality. Lower ejaculate quality may last between 15 days and 2 months, following ex-
posure to high temperatures (Carmenate et al., 1982; Lincoln, 1992; Manco et al., 2000). Lozano-Marquez
et al. (2016) demonstrated that sheep from different breeds are sensitive to the environmental conditions
of the High Colombian Tropics. Besides, these environmental stress agents increase scrotal temperature,
thus affecting thermal regulation, with a negative impact on variables volume, concentration, individual
and progressive motility, viability, and animal morphology. Likewise, during inflammatory processes, tes-
ticles undergo a rise in temperature of at least 3 °C, and a decline of 2-3 °C in scrotal temperature gradient
(Cisale et al., 1999). Other factors that may influence on temperature increases are fever caused by diseas-
es, prolonged droves, or stress (Simonetti et al., 2014).

The aim of this work was to evaluate the alterations of fertility in face of systemic bacterial infection,
and their subsequent recovery after therapy with antibiotics.

MATERIALS AND METHODS

This case involved two hair ovine males (Blackbelly), in 2018. One was named Justin (40 months old),
with a body condition of 2.3, weighing 48 kg; the other was named Sambo (44 months old), with a body
condition of 2.2, weighing 55 kg. The animals belonged to the flock of the Center for Research, Postgrad-
uate Education, and Preservation, at the Amazon University. The facility is located in Canton Arosemena
Tola, province of Napo (Ecuador), km 44, via Puyo-Tena (coordinates: S 01° 14.325"; W077° 53.134"),
with 3 ha of grassland used for ovine milk production. The climate is tropical, with precipitation values of
4 000 mm/year, an average relative humidity of 80%, and varying temperature values between 15 and 25
°C. The topography comprises slightly wavy terrains without steep slopes, spread along large natural plat-
eaus. Altitude varies between 580 and 990 m, above sea level. Although the soils are very heterogeneous,
most are originated from river sediments dragged from the Andean regions of the country. CIPCA owns
five sheep in 0.5 ha, which are fed on Brachiaria decumbens (Dallis grass) and Brachiaria brizantha (Ma-
randu grass); the animals are stabled at nights with a mineral-supplemented diet. The semen is collected
weekly, using the artificial vagina technique, which is a fast method that prevents stress in the rams, and
guarantees seriated collections (Aisen, 2004). In March 2018, the two males were observed to show dif-
ferent pathologies.

Justin: During the routine examination prior semen collection (Robles, Updates on Ovine Production,
2015, INTA) the ram showed an unusual behavior, so a detailed semiological examination was performed
right away. Clinical characteristics: Heart beat (HB) was 90/min, respiratory frequency (RF) was 18/min,
and temperature was 40 °C. A purulent secretion was observed on the skin and tissues around the scrotum
during the general physical examination. According to the symptoms and fever signs combined with in-
flammation of the ganglia, the assumed diagnostic was septicemic infection due to bacterial contamination
following myiasis by fly larvae (Cochliomyia hominivorax), located on the scrotum. The treatment includ-
ed antibiotics and non-steroid anti-inflammatories: a combination of G Benzathine Penicillin, G Procain
Penicillin, G Potassium Penicillin, Streptomycin, and Sodium Diclofenac Class© (Laboratory CCLabs).
Recommended dose of the product: 1 mL/15 kg of weight. Dose administered: 3.20 mL deep intramuscu-
lar injection on three straight days. Besides, treatment of the affected area was made with spraying and
baths of iodofore solution and repellents, daily, until total recovery.

Sambo: A thorough semiological examination was performed after detection of claudication. Clinical
characteristics: HB: 88/min, RF: 19/min, Temperature 39.8°C. Limping was evident, with symmetrical bi-
lateral and hyperemic swelling of the heel bulbs, extending to the adjacent toes. A smelly caseous tissue
was observed to have caused slight harm on the hoof. The assumed diagnostic was local infection of the
right hind limb due to claudication combined with inter-digital infection in the foot, based on the symp-
toms and signs of fever, inflammation of the crown, gasping, limping, and anorexia. The treatment was
based on antibiotics and non-steroid anti-inflammatories: a combination of G Benzathine Penicillin, G
Procain Penicillin, G Potassium Penicillin, Streptomycin, and Sodium Diclofenac Class© (Laboratorio
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CCLabs). Recommended dose of the product: 1 mL/15 kg of weight. Dose administered: 3.6 mL deep in-
tramuscular injection for five straight days. Topical cleansing of the affected limb with iodophors and re-
pellents, daily, until recovery.

The treatment was applied on the same day the symptoms were detected, without etiological identifica-
tion of the pathogenic agents. Then, seriated semen collections were made for two months (03/31/2018 to
05/31/2018), once a week, twice a day, at 9:00 and 11:00 h, with a 10-15 min interval between them.
Overall, 17 samples were collected from each ram.

The following seminal variables were analyzed: Volume (VOL) mL, pH, color (Evans and Maxwell,
1990), concentration (number of spermatozoa x10%/mL), mass motility (scale: 0-5), individual motility
(scale: 0-5), progressive motility (scale: 0-5), Mortality (%) and Morphology.

All the evaluations were performed by the same person to prevent reading errors. The artificial vagina
protocol for semen collection, and general animal handling are part of a PhD thesis approved by the Bio-
ethics Commission at the Faculty of Veterinary Science, National University of Rosario, Resol. CD N°
126/16.

The averages and standard errors were obtained for variables lumen and concentrations in all the collec-
tions. The existence of significant differences was checked through the application of simple analysis of
variance. JMP, version 5.0, for Windows (JMP®, SAS Institute, 2003), was used for statistical analysis.
Descriptive analyses were performed to variables motility, lethality, and morphology.

RESULTS AND DISCUSSION

The pH of the ejaculates from both rams showed the same behavior along the pathology, which varied
from 7.3 before the treatment and during recovery, to 6.1 at the most critical moment of infection. The
color of semen from the first collection was milky-white, then it varied, from the second through the thir-
teenth collections (gray and brown indicating infection), and turned normal from the fourteenth sample
collection on. Sambo produced a higher average volume of semen than Justin (1.15 + 0.19, and 1.00 *
0.15 ml, respectively), with significant differences (P <0.05) (Fig. 1). Comparison of each ejaculation
volume also showed significant differences, except for three samples (9, 11, and 13), which were similar.
The ejaculate volume from each individual during the treatment showed a significant decline, then it re-
covered from the thirteenth sample on.
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Fig. 1. Average volume in different samples of the ejaculate (mL) of the two hair rams at the two sample col-
lection times

The concentration of Sambo’s ejaculates was 2729+494 x106/ mL, with a slight variation in relation to
Justin’s 28194494 x106/ mL. No significant differences were observed (P > 0.05) (Fig. 2).
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Fig. 2. Concentration x 108/mL in different samples of the two hair rams in the two sample collection times

In figures 3 and 4, the ejaculates from both rams showed the same behavior in terms of mass, individual,
and progressive motility. They were affected from the second collection on to the tenth, then they slowly
began to recover their normal values.
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Fig. 3. Justin’s motility values, mass (0-5), individual (0-5), progressive (0-5) during collections
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Fig. 4. Sambo’s motility values, mass (0-5), individual (0-5), progressive (0-5) during the collections.

Both rams underwent the same behavior in relation to sperm viability percentage, the graphs overlap. At
the beginning of the treatment, Sambo showed 2%, and Justin 5% viability. The two rams increased mor-
tality to 100%, until the last collection, then they slowly recovered the normal values from the eighth col-
lection on, reaching the initial values at the last collection (Fig. 5). Likewise, the percentage of morpho-
logical alterations at the tails of spermatozoa underwent an identical behavior.
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Fig. 5. Mortality percentage of Sambo and Justin during the collections

The ejaculate volume was similar to the one described by Maza Gamboa et al. (2015) in Pelibuey indi-
viduals, with similar and slightly lower body condition and weight, compared to the reports made by Car-
rillo-Gonzélez and Herndndez (2015) in native Colombian ovines. Similarly, the sperm concentrations
found in the first sample and the last ejaculate samples coincided with the reports published by Maza
Gamboa et al. (2015), but were higher than the descriptions made in native born sheep (Carrillo-Gonzalez
and Hernandez, 2015).

Alves et al. (2016), and Escobar et al. (2019) said that regardless of the cause of hyperthermia, the in-
crease of testicle temperature reduces seminal quality, particularly in terms of sperm concentration and
motility. The authors reported that the recovery of normal values post hyperthermia occurs between 35
and 62 days, coinciding with the duration of spermatogenesis in the species evaluated. In this paper, the
pH, viability, and the average values of the ejaculates were affected. Normalization was observed around
day 50, which coincides with spermatogenesis in sheep, around day 49 (Hafez and Hafez, 2013).

The findings of this study also coincide with the descriptions made by Cisale et al. (1999), who ob-
served a recovery of ejaculate quality after 8-18 months of treatment in two sheep affected by scrotal my-
iasis with a chronical evolution. In this case, the damage of the testicle parenchyma was highly marked,
with fibrous proliferation of the interstitial tissue.

Likewise, the deterioration of the seminal parameters evaluated might not only occur thanks to inflam-
matory and fever processes, but also as a result of the implementation of a systemic antibiotic therapy. In
that sense, the results coincide with the descriptions made by Sinha et al. (2012), who observed a normali-
zation of seminal quality, approximately 47 days following systemic administration of antimicrobial
agents, coinciding with spermatogenesis.

Importantly, the other three Blackbelly sheep at CIPCA underwent the same collection protocol, but
none showed changes in seminal quality (unpublished data). This fact helped discard the influence of en-
vironmental stressors like high temperature, relative humidity, and normal rainfall in the tropics, on the
changes observed in the samples collected from Sambo and Justin (Lozano-Marquez, 2016, Bossois
Moura et al., 2019).
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CONCLUSIONS

The greatest impact on seminal quality was observed during the first 7-8 samples of the two clinical cas-
es. Therefore, all the parameters analyzed were affected, coinciding with the duration of the spermatogen-
esis cycle. Although the etiological agent was not identified, the pharmacological treatment applied was
adequate, since it favored healing in the two cases. Not only did the systemic signs and symptoms disap-
peared, but also sperm quality was observed to recover.
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