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RESUMO

A avaliagdo reprodutiva de ovinos deve ser realizada em rebanhos antes da estacdo
reprodutiva, selecdo de cordeiros para substituicdo, antes da compra de um ovino, ou quando
se investigando um problema reprodutivo num rebanho. O exame ultras-sonografico dos
testiculos permite a avaliagdo da anatomia, do parénquima do 6rgédo e de estruturas vizinhas
relacionadas, como epididimo. O presente trabalho teve como objetivo comparar as imagens
ultrassonograficas da degeneracdo testicular a partir do testiculo higido gradativamente até
estagios de degeneracdo testicular téermica avancada. Carneiros da raca Morada Nova Var.
Branca (n=6) foram examinados quanto a caracteristicas morfométricas testiculares;
temperatura retal; e pardmetros seminais. O sémen foi obtido através de eletroejaculagao.
Foram realizados exames ultrassonograficos dos testiculos e ainda medicdes da temperatura
ambiente e umidade relativa do ar para o calculo do ITU. O experimento foi dividido em 3
estagios: Pré-insulacédo; Insulacdo (onde colocaram-se bolsas de insulag¢do nos testiculos por 8
dias); e poés insulagdo. Ndo houve influéncia dos periodos na temperatura retal. Houve,
entretanto, uma diminuicdo da circunferéncia escrotal nos periodos insulagédo e pds-insulacéo.
Com excecdo do Volume do ejaculado, Todas as varidveis seminais avaliadas sofreram
reducdo a partir do periodo insulacdo. As imagens ultrassonograficas do periodo insulagédo
demonstraram reducdo da ecogenicidade do parénquima testicular e um gradual aumento na
dificuldade de se individualizar o mediastino testicular, que se intensificou no periodo pds-
insulacdo. As alteracdes causadas pela insulacdo escrotal nas varidveis seminais e
morfométricas causaram azoospermia permitindo o estudo da degeneragdo nos seus diferentes
graus, desde o inicial até o mais avancado. A ultrassonografia mostrou-se um método eficaz
para avaliar a degeneracdo testicular, principalmente nos estagios mais avancados de

degeneracéo.

Palavras-chave: Carneiros. Eletroejaculacéo. Ultrassom.Testiculo. Insulagdo escrotal.



ABSTRACT

The ovine reproductive evaluation must take place in flocks before reproductive seasons,
when selecting lambs for replacement, before the purchase of a new animal, or when
investigating a reproductive issue in a flock. The ultrasonographic examination of the testicles
allows the anatomic evaluation of the organ parenchyma and adjacent structures, like
epididymis. The current study aimed to compare ultrasonographic images of the testicular
degeneration from the healthy testicle gradually towards severe thermal testicular
degeneration. Morada Nova Var. Branca rams (n=6) were examined on their testicular
morfometry; rectal temperature; and seminal parameters. Semen was obtained by
eletroejaculation. Ultrasonographic exams of the testicles were performed and also room
temperature and air humidity for the humidity and temperature index calculation. The
experiment was divided in 3 phases: Pre-insulation; insulation, where insulation bags were
put in the testicles for 8 days; and post-insulation. There was no influence of the period in
rectal temperature. There was, however, a decrease in the scrotal perimeter in the insulation
and post-insulation periods. Except for the Ejaculated VVolume, all evaluated seminal variables
suffered reduction, starting on the insulation period. The ultrasonographic images of the
insulation period showed a reduction in the testicular parenchyma echogenicity, which was
intensified in the post-insulation period. The alterations caused by the insulation allowed the
study of the degeneration in its different degrees. Ultrasonography has proven to be an
efficient way to evaluate the testicular degeneration, especially in more advanced

degeneration phases.

Keywords: Rams. Eletroejaculation. Testicle. Ultrasound. Scrotal Insulation.
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1 INTRODUCAO

A fertilidade é uma consideracdo econdmica primaria na industria de gado de corte
(BAILEY et al., 1998) onde esta é cinco vezes mais importante economicamente que a taxa
de crescimento e dez vezes mais importante que a qualidade de carcaca (COULTER, 1986).

A avaliacdo reprodutiva de ovinos, que inclui o exame da genitalia e avaliacdo da
libido deve ser realizada em rebanhos antes da estacdo reprodutiva. Também pode ser
realizada durante a selecdo de cordeiros para substituicdo, antes da compra de um ovino, ou
quando se investigando um problema reprodutivo num rebanho (GOULETSOU et al., 2003).

Alteracdes patoldgicas no testiculo e epididimo de carneiros sdo pouco estudadas em
comparagdo com outros animais domésticos, especialmente ovinos lanados que vivem em
regibes semi-aridas, como o Nordeste do Brasil, onde as temperaturas elevadas e a falta de
alimentos para animais estéo presentes (COSTA et al., 2007).

As alteracdes testiculares séo estudadas para melhorar o controle e assim aumentar o
desempenho reprodutivo dos rebanhos. Por isso, métodos de se diagnosticar precocemente
estas alteracdes sempre sdo pesquisados para reduzir as perdas econémicas que tais alteracdes
possam acarretar. (COUROT & ORTAVANT, 1981)

A degeneracdo testicular ndo € uma enfermidade facil de ser estudada, pois por possuir
muitos fatores que interferem em seu desenvolver, muitas vezes definir o agente causal é uma
tarefa complicada (FREITAS & NUNES, 1992).

O aumento local de temperatura é a técnica ideal para o estudo das alteracdes
morfoldgicas e fisiologicas ocorridas nos testiculos e dos disturbios nos mecanismos
parécrinos e autocrinos, a medida que sdo excluidas as interferéncias sistémicas. A técnica
consiste em bloquear ou reduzir a capacidade termorregulatdria dos testiculos através do
acoplamento de uma bolsa térmica no escroto (SOUZA, 2004).

O exame ultrassonografico dos testiculos permite a avaliacdo da anatomia, do
parénquima do Orgdo e de estruturas vizinhas relacionadas, como epididimo. A ultra-
sonografia testicular e do escroto é realizada em medicina veterinaria e humana. Ela é
utilizada para avaliar mudancas palpdveis e ndo palpaveis, para diferenciar doencas
testiculares de epididimais e de escrotais e para localizar testiculos que ndo desceram.
(NYLAND et al., 2005).
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2 REVISAO BIBLIOGRAFICA

2.1 Mecanismos termorregulatdrios do testiculo

O efeito da temperatura sobre a qualidade seminal ja foi estudado em diversas
espécies domeésticas (GARCIA, 1971). Sabe-se que a elevacdo da temperatura testicular
possui um efeito deletério na qualidade do sémen, sendo referida como uma das principais
causas de infertilidade em touros, principalmente naqueles que vivem em ambientes tropicais
e subtropicais (MCENTEE, 1970). A espermatogénese estd sob o controle fisioldgico do
sistema neuroenddcrino e sofre influéncia direta da termorregulacdo escroto-testicular
(COUROT & ORTAVANT, 1981; BYERS & GLOVER, 1984). Os testiculos dos mamiferos
encontram-se alojados no interior da bolsa escrotal e a temperatura testicular mantém-se entre
2 e 6°C abaixo da temperatura corporal (KASTELIC et al, 1997). Varios fatores contribuem
para a termorregulacdo escroto-testicular, incluindo a estrutura pendular do escroto e a
vascularizagdo testicular que, por meio do plexo pampiniforme, reduz a temperatura escrotal
pela troca de calor entre 0 sangue circulante na artéria e na veia testicular (COULTER &
KASTELIC, 1994; GUNN & GOULD, 1975;) A tunica dartos nos ruminantes altera a
posicao dos testiculos em relacdo ao corpo em funcdo da temperatura ambiente (SETCHELL,
1998) e as glandulas sudoriparas favorecem a evaporacdo diminuindo a temperatura escrotal
(BLAZQUEZ et al., 1988). A falha deste sistema como um todo ou a combinacdo de alguns
destes mecanismos pode levar a infertilidade (GABALDI & WOLF, 2002). Os animais da
raca Morada Nova sdo deslanados e esta caracteristica propicia maior tolerancia ao calor. A
maioria dos sistemas de producdo do Nordeste brasileiro utiliza reprodutores em programas
de monta natural, quase sempre a pasto, mas ha poucas informagdes sobre 0 comportamento
de reprodutores ovinos deslanados sob condi¢cdes de estresse térmico. (MOREIRA et al.,
2001)

2.2 Degeneragéo testicular

A degeneracdo testicular é considerada uma das causas mais frequientes de reducédo da
fertilidade dos machos domésticos (JAINUDEEN & HAFEZ, 1983; ROBERTS, 1986) sendo
considerada a principal causa da subfertilidade e infertilidade nos animais que vivem em
condigBes climaticas desfavoraveis (GABALDI & WOLF 2002). Esta envolve alteragdes

degenerativas do epitélio germinativo dos tubulos seminiferos (ARTHUR, 1979), os quais
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perdem a capacidade de produzir espermatozoéides fisiologicamente normais. Devkota et al,
(2010) relatam alteragdes na expressdo da a-actina do muasculo liso das células mioepiteliais
dos tubulos seminiferos, indicando a atrofia de tais tibulos. O processo de degeneracédo
testicular pode ser uni ou bilateral em funcdo das causas serem locais ou gerais. O
desenvolvimento de um quadro de degeneracdo testicular pode ser rapido, em poucos dias ou
em horas, sendo as diversas causas resumidas, conforme Jubb et al. (1985) e Roberts (1986),
nos seguintes itens: influencias térmicas; infecgbes localizadas ou sistémicas; fatores
nutricionais; disturbios circulatérios dos testiculos; lesbes obstrutivas, bidpsias testiculares;
fatores hormonais; traumatismos; efeitos da idade; radiacOes; fatores estressantes; substancias
toxicas; tumores testiculares; fatores hereditarios e processos auto-imunes. Outros fatores
podem ainda causar variacdo na producdo normal de espermatozdides: estacdo do ano, idade,
volume testicular e integridade dos tecidos envolvidos na reproducdo além de fatores nao
determinados (BLANCHARD & JOHNSON, 1997).

O aumento da temperatura do escroto, seja natural ou induzida pela insulagdo escrotal,
interfere na termorregulacdo testicular, predispondo a degeneracdo do epitélio germinativo
gonadal (MIEUSSET et al. 1992). A degeneracdo é o resultado de alteracGes na sintese de
proteinas e expressdo de gens nas células germinativas e células de Sertoli (IKEDA et al.
1999; GUO et al. 1999), levando a sérias consequéncias para a qualidade do sémen e
subsequentemente para a fecundacdo e a sobrevivéncia embrionéria, interferindo diretamente
sobre os resultados de fertilidade ao parto (MOULE & WAITES, 1963; MUCCIOLO et al.,
1974; KISHORE & RAO, 1983). VariacOes na temperatura ambiente e umidade relativa do ar
também estdo associadas a alteragbes na temperatura corporal de carneiros e,
consequentemente, na temperatura testicular (FOOTE et al. 1957).

2.3 Insulagéo escrotal

A palavra insulacdo deriva do inglés insulation, termo frequentemente usado nos
Estados Unidos em referéncia as vestimentas de inverno, significando isolamento térmico
(SOUZA, 2004).

O clima da regido Nordeste do Brasil é caracterizado por elevadas temperaturas
durante todo o ano (MOREIRA et al., 2001), as quais podem influenciar diretamente os
mecanismos de termorregulacéo testicular e, consequentemente, as funcGes reprodutivas do
macho. (NUNES et al., 1997). A insulacdo escrotal tem sido usada frequentemente para se

estudar a dinamica de defeitos espermaticos nos espermogramas bovinos, baseado na
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severidade e na duracdo do insulto térmico e no intervalo entre a insulacdo e a colheita do
sémen. A insulacdo escrotal aumenta a temperatura e 0 metabolismo testicular com auséncia
do aumento de fluxo sanguineo. Os testiculos, que normalmente operam no limite da hipdxia,
tornam-se hipoxicos (BARTH, 1993; SETCHELL, 1998). Na insulacdo escrotal os efeitos
deletérios podem tanto ser exercidos por agdo local como através de alteracGes nos padrdes de
secrecdes hormonais (BARTH & BOWMAN, 1994).

Lunstra & Coulter (1997) provaram que a ineficacia dos mecanismos de
termorregulacéo testicular pode refletir em diminuicGes na eficiéncia reprodutiva do rebanho
por haver uma ligacdo entre temperatura da superficie escrotal em touros e a taxa de
concepcao em novilhas servidas em monta natural.

Ao insular testiculos de ovinos da raca Santa Inés, Moreira et al. (2001) afirmam que o
estresse térmico imposto as gbnadas nao tem efeito sobre a temperatura retal, ndo detectando
ocorréncias de enfermidades nem de alteracbes no comportamento dos animais devido a

utilizacdo da bolsa escrotal.

2.4 Ultrassonografia Testicular

Dentre as técnicas de estudo a disposicdo da pesquisa em reproducdo animal, a
ultrassonografia em tempo real tem se revelado uma técnica precisa, segura e de alta
praticidade, dependendo, logicamente, da qualidade do equipamento utilizado, bem como da
experiéncia do operador. A utilizagdo da ultrassonografia permite a reconstituicdo da
anatomia do 6rgdo estudado de forma dindmica (CRUZ, 2001). O exame ultrassonogréfico
dos testiculos permite a avaliagdo da anatomia, do parénquima do 6rgdo e de estruturas
vizinhas relacionadas, como epididimo. A ultrassonografia testicular e do escroto é realizada
em medicina veterinaria e humana, sendo utilizada para avaliar mudancas palpéaveis e ndo
palpaveis, para diferenciar doencas testiculares de epididimais e de escrotais e para localizar
testiculos que ndo desceram (NYLAND et al., 2005), sendo considerada uma valiosa técnica
de diagnostico ndo invasiva para avaliagédo de doencas testiculares em bovinos (PECHMAN,
1987), bem como em caprinos e ovinos (AHMAD & NOAKES, 1994). No caso de
degeneracdo testicular bilateral em caprinos, (comprovada em testes post-mortem
apresentando evidéncia de calcificacdo nos tubulos seminiferos), o exame ultrassonogréafico
pode mostrar uma imagem heterogénea com muitas areas ecoicas distribuidas no parénquima

testicular sendo considerada uma boa técnica de diagnostico para tal (AHMAD et al., 1991).



17

O principal entrave para a utilizacdo da ultrassonografia no diagndstico androlégico
veterinario tem sido a auséncia de pardmetros normais da anatomia testicular das espécies
domésticas, assim como a auséncia de estudos de correlacdo entre as lesdes reveladas pelas
imagens ultrassonicas e o atual estagio da afeccdo (AGUMBAH et al., 1995). O
estabelecimento de parédmetros ultrassonogréaficos de normalidade para morfologia e
dimensdes testiculares permite estudos sobre processos degenerativos dos testiculos, assim
como a avaliacdo das imagens ultrassonograficas permite o estudo do processo ejaculatorio e
0 papel das glandulas acessorias (GRIFFIN & GINTHER, 1992). Gouletsou et al., (2003)
apresentou dados ultrassonograficos testiculares de ovinos clinicamente normais.

O tempo necessario para formacgdo dos espermatozoides a partir de espermatogonias é
de 42 a 53 dias na espécie ovina (COUROT et al., 1970) e o periodo de permanéncia destes
espermatozdides no epididimo € de 13 a 15 dias (SWIERSTRA, 1968). Por causa disso,
exames ultrassonograficos alterados de testiculos sdo mais corretamente associados com

quedas de fertilidade futuras, do que simultaneas aos exames (ARTEAGA et al., 2005).
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3 JUSTIFICATIVA

A degeneracdo testicular ¢ uma das afeccGes mais importantes da reproducdo dos
machos em geral. Esta tem causas multifatoriais, sendo as mais frequentes a nutricdo (méa
nutricdo ou hipernutricdo), as altas temperaturas ambientes e as orquites de origem
traumaticas ou infecciosas. A degeneracdo pode ocorrer em varios graus de expressao, indo
de um grau leve ao severo.

O diagndstico desta afec¢do, geralmente baseia-se na palpacdo do 6rgdo no qual se
avalia sua localizacdo, consisténcia, volume e aspecto, aliando este exame ao quadro
espermatico apresentado pelo animal. Contudo, ndo se sabe com precisao a real situacdo do
parénquima testicular, sendo o diagnostico concluido somente pela experiéncia do
profissional.

Neste sentido, a ultrassonografia em tempo real, que é uma técnica viavel e pouco
invasiva, € um recurso mais sofisticado que permite um exame mais acurado do parénquima
testicular, revelando seu real aspecto por imagens que podem levar a um diagnostico mais
preciso do grau de degeneracao.

A literatura sobre a avaliacdo ultrassonografica da degeneracao testicular em carneiros
¢ ainda escassa, necessitando uma descricdo mais detalhada do parénquima testicular com
relacdo ao varios graus de degeneracao, o que vem justificar a realizacdo deste trabalho.

Portanto, a inducdo da degeneracdo testicular em carneiros por insulacdo escrotal se
faz necessario para uma avaliacdo progressiva da afeccdo em diferentes graus, havendo em

seguida a reversibilidade deste processo.
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4 HIPOTESE CIENTIFICA

A avaliacdo da biometria testicular e parametros seminais associados ao exame
ultrassonografico constitui um método eficiente para avaliagdo dos varios graus de
degeneracdo em reprodutores ovinos, eliminando a subjetividade do exame clinico

tradicional.
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5 OBJETIVOS

5.1 Objetivo Geral
Estabelecer um padrao ultrassonogréafico da degeneracéo testicular a partir do testiculo

higido até estagios de degeneracdo testicular térmica avancada

5.2 Objetivos Especificos

e Associar a imagem ultrassonografica do testiculo higido com os resultados do
espermograma e exame clinico do testiculo.

e Associar a imagem ultrassonografica do testiculo degenerado com os resultados do
espermograma e exame clinico do testiculo, nos periodos insulacdo e pos-insulacao.

e Auvaliar as temperaturas retal e escrotal, antes, durante e ap0s o periodo de insulacao.

e Avaliar as variacGes da temperatura ambiental e umidade relativa do ar no periodo

avaliado
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6 CAPITULO |

Avaliacdo da degeneracao testicular causada por insulacédo escrotal em carneiros:

morfometria testicular, caracteristicas seminais e ultrassonograficas

Evaluation of the testicular degeneration caused by scrotal insulation in rams:

Testicular morphometry, Seminal and ultrasonographic characteristics.

Small Ruminants Research

Novembro, 2010
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1. Introduction

The ovine reproductive evaluation, that includes the genital examination and libido
evaluation, must take place in flocks before reproductive seasons. It can also be performed
during the selection of lambs for replacement, before the purchase of a new animal, or when
investigating a reproductive issue in a flock (Gouletsou et al, 2003).

Testicular degeneration is considered one of the most frequent causes of fertility
reduction in domestic males, being considered the main sub fertility and infertility cause in
animals that live in unfavorable climatic conditions (Gabaldi & Wolf 2002). It includes
degenerative alterations in the germinative epithelium of the seminiferous tubules (Arthur,
1979), which lose the capacity of producing physiologically normal sperm. Devkota et al.
(2010) still report alteration in a-actin expression in seminiferous tubules myoepithelial cells
indicating atrophy of these tubules.

The weather, in Brazilian northeastern region, is characterized by high temperatures
during the whole year (Moreira et al., 2001), which may directly influence the testicular
thermoregulatory mechanisms and, consequentially, the male’s reproductive function (Nunes
etal., 1997)

The Scrotal insulation has been frequently used to study the dynamics of the spermatic
defects in bovine spermiograms, based in the severity and the length of the thermal insult, and
the interval between the insulation and semen collection.

Among the available techniques in animal reproduction studies, the real time
Ultrasonography has been revealed a precise, safe and highly practical technique, depending,
on the quality of the equipment and the operator expertise. The ultrasonographic examination
of the testes allows the anatomic evaluation of the organ parenchyma and related neighbor
structures, like epididymis (Cruz & Freitas, 2001), being considered a valuable non-invasive
technique for the evaluation of testicular diseases in bulls (Pechman, 1987), as well as in
goats and rams (Ahmad & Noakes, 1994).

Since the time for the sperm formation from spermatogonia ranges from 42 to 53 days
in the ram and its permanence in the epididymis is about 13 to 15 days (Swiestra, 1968)
altered ultrasonographic exams of the testicles are more commonly associated to future drops
in fertility than simultaneous to the examination (Arteaga, 2005).

The current study aimed to compare ultrasonographic images of the testicle with the
changes in spermogram and clinical examination of the testis from the healthy testicle,

gradually towards severe thermal testicular degeneration.
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2. Material and methods

2.1. Animals

The study used 06 (six) White Morada Nova rams about 24 months old kept in
individual stalls under intensive conditions and fed a (400g/(animal/day) in addition to water
and fodder, ad libitum. The animals went through a 30 day period of adaptation to the semen
collection method (eletroejaculation) to assay their seminal quality to classify them as
reproductively able.

They were kept in single pens at the Ndcleo de Estudos e Ensino em forragicultura —
NEEF- UFC, that is located 3°45°02”S and 38°32°35”W. the climate in the region is “AW”.

2.2. Method: The experiment was divided in three periods: Pre-insulation, insulation
and post-insulation. In the pre insulation period, there were performed exams to establish a
normality standard for these animals in three different occasions, 7 days apart from each
other. The end of this period marked the beginning of the next (insulation) by the placement
of insulation bags in the scrotum. In the insulation period, the animals had their scrotum
insulated for 8 days with bags crafted of a double plastic layer filled with synthetic foam
placed carefully with a string. The data collection occurred two times: 4 and 8 days after the
placement of the bags. In the post-insulation period, 3 collections were performed: 7, 14 and
21 days after the removal of the bags.

During these three periods, the morphometric parameters of Scrotal circumference
(SC), obtained with a metric tape; Testicle Length (TL), testicle width (TW) and testicle depth
(TD) were obtained with a pachimeter; testicle consistency (C) with manual exam. The
seminal parameters of ejaculate volume (Vol) was observed by naked eye; spermatic
concentration (Conc.), mass activity (MA), Vigor (V), percentage of motile spermatozoa
(%M), percentage of normal spermatozoa (%N); testicle Ultrasonography; rectal temperature
(RT) and superficial testicular temperature (ST). The testicular consistency was clinically
assessed, being classified as normal, slightly flaccid, moderately flaccid or severely flaccid.
The environmental parameters of air temperature (AT) and relative air humidity (RH) were
acquired in the collection days.

2.3. Semen evaluation:

The semen was collected by electro ejaculation using a Torjet™ 69 with a modified
rectal probe. The acquired semen was evaluated in a microscope for the MA, V, and %M,
and the Conc. was made using a Neubauer’s cell count chamber. For the %N, sperm smear

slides were produced colored by bromophenol blue (Mies Filho 1987; Fonseca et al. 1991).
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2.4. Ambiental parameters

The AT and RH were obtained with a thermohigrometer to calculate the temperature-
humidity index (THI) (Thom, 1959).

2.5. Ultrasonographic exams

The animals had their scrotum washed and shaved before each examination. It was
used a CHISON D600 VET device with a linear rectal probe at 7.0MHz and 10 images from
each animal were stored, following Gouletsou’s (2003) technique. For the homogeny of the
exams, the scan depth was maintained at 9.5mm and the main gain, at 80dB. The Gain with
Time was also maintained constant throughout the hole experiment. The best image of each
day was chosen to represent it.

2.6. Statistical analysis

The statistical analysis were performed using the SYSTAT software version 12, where
the data of RT, clinical, biometrical and seminal parameters were expressed in mean and
standard deviation evaluated by ANSOVA at 5% using the GLM model. The differences

between the periods and inside each period were evaluated by Tukey’s test also at 5%.

3. Results

Table 1 indicates the values of AT, RH used to calculate the THI. Throughout the
experiment there were found values of THI oscillating from 76.63 to 78.25.

The data exposed in table 2 showed that regarding rectal temperature, there were no
statistical difference between the mean of pre-insulation and the means of insulation and post-
insulation. The mean insulation bag temperature was 36.76°C during the evaluated period. To
the variables EC, TV, TC, TL and TD, the values of the pre-insulation period were similar to
the ones found in the insulation period and both periods were superior to the post-insulation
period. The TT was higher in the insulation period then in the two other. There was a
variation inside the pre-insulation period in TL and a variation inside post-insulation period in
TT. There was no variation inside the periods regarding RT, SC, TV, TW and TD.

The data on table 3 shows that the ejaculate volume was kept constant in all three
studied periods. The Conc. was similar in the periods pre-insulation and insulation and both
had greater values than post-insulation period. The variables MA, %M, V and %N showed
greater means in the pre-insulation than in insulation period and both were greater than post-
insulation period. Inside the insulation period, the variables Conc., MA, %M, V and %N

showed superior values in the first collection.
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Ultrasonographically was possible the visualization of the testicular parenchyma as a
region with uniform echogenicity hipoechoic to the mediastinum testis, wich showed itself as
a linear and longitudinal central hiperechoic structure in the sagital and transverse plane, yet
more focal, in the dorsal plane. The images of the epididymis tail were acquired in order to
compare its echogenicity with the testicular parenchyma, showing itself as a hypoechoic to
anechoic structure with uniform echogenicity with hypoechoic borders. Images of the
epididymal head and body were not acquired as well as spermatic cord’s.

In the insulation period, there can be seen a light, yet progressive drop in the
echogenicity of the testicular parenchyma. The mediastin testis and epididymal tail remained
similar to the images of the pre-insulation period.

In the post insulation period the testicular parenchyma of some animals atarted to show a
mixed echogenicity and even more hipoechoic since the collection post-insulation I (Fig. 1. F,
G and H). The mediastinum Testis became difficult to be individualized, being the most
frequent alteration.

Table 1 — Air temperature, relative humidity and Temperature and humidity index

Period AT (°C) RH (%) THI
Pre-insulation 28.54 +0.774 52.41 + 6.49" 76.63+1.194
Insulation 28.56 + 0.63* 56.92 + 7.47"® 77.32+1.4278
Post-insulation 28.75+ 0.72% 61.88 + 7.85° 78.25 + 0.74°

Diferent capital leters in the Column show diferences between periods ( (p<0,05) by tTukey Test.



Table 2- Testicular biometry and rectal temperature divided in three different periods, in White Morada Nova rams submited to scrotal insulation.
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Testicular Scrotal ] . . ]
] . 0 Bag . Testicular Testicular Testicular Testicular Depth
Period Collection TR (°C) Temperature  Temperature ~ Circumference 5 .
0 0 Volume (cm°) Length (cm) Width (cm) (cm)
(C) (©) (cm)
. | 38.58+0.23a  31.9+0.89a 29.68 + 2.05a 385.49+60 a 11.02+0.62a 6.53+0.37a 6.57+0.65a
re-
nsulati 1 38.40+0.21a  30.56+1.08a 30.12+1.57a 393.86+66.48a 10.92+0.75ab 6.86+0.52a 6.96+0.43a
insulation
I 38.40+0.19a  31.22+0.25a 29.75%¥1.97a 434.98+79.52a 12.35+0.79c 6.87+0.41a 6.63+0.33a
Mean 38.46 + 0.22A  31.26+0.93a 29.83+1.80A 405.42+68.73a 11.46+0.96A 6.75+0.44A 6.71+0.49a
nsulat I 38.15+0.29a 35.77+0.79a 36.35 + 1.87a 31.25+2.23a 443.22+71.88a 11.42+0.32a 7.12+0.51a 6.68+0.37a
nsulation -
I 38.47+0.39a 34.67+0.94a 35.80 + 1.68a 29.73+2.05a 374.95+73.72a 10.63+0.56a 6.73+0.51a 6.47+0.56a
Mean 38.31£0.37BA 35.22+1.01B 36.07+1.72  30.49+2.19BA  409.08+78.03BA  11.02+0.60BA 6.92+0.52BA 6.57+0.46A
Post I 38.62+0.18a  32.63+0.50a 26.08+2.08a 271.62+73.47a 9.95+1.12a 6.17+0.31a 5.38+0.51a
ost-
sulati I 38.48£0.21a  30.53+1.36b 24.25+0.82a 222.49+27.85a 9.55+0.56a 5.77+0.33a 4.88+0.48a
insulation
il 38.55+0.16a  31.02+0.86a 23.17+1.37a 192.78+30.90a 9.05+0.57a 5.70+0.48a 4.93%0.29a
Mean 38.55 £ 0.18CA 31.39£1.30CA 24.50+1.88C 228.96+56.70C 9.51+0.83C 5.87+0.41C 5.06+0.47C

Different lower cap letters in the column show differences inside the periods (p<0.05) by Tukey’s Test.
Different capital letters in the column show difecences between the periods (p<0.05) by Tukey’s Test



Table 3- Seminal Variables of Morada Nova Var. White rams submitted to scrotal insulation, divided in three different periods.

Period Collection Volume (mL) CO”(C)f{‘gg r;\tion Mass Activity Sogoe(r);r:t% tzi:)ea Vigor ;/;eorfn?;tror?:;
I 0.9310.33a 1.86 £ 1.01a 3.75+1.04a 65.83+4.92a 3.7510.42a 91.33+9.77a
insEIraGt_ion I 0.88+0.39a 1.86+0.71a 3.60+0.96a 68,00+16.43a 3.5040.50a 90.80+3.83a
" 0.88+0.58a 2.0+0.95a 4.08+0.66a 68.33+11.69a 3.8310.26a 94.16+5.49a
Mean 0.90+0.42a 1.90+0.85A 3.82+0.86A 67.35£10.91A 3.70+0.40a 92.1746.73A
) I 1.13+0.25a 2.34+1.07a 2.08+1.85a 53.3348.16a 2.42+0.38a 82.00+16.86a
Insulation I 1.12+0.45a 0.81+0.37b 0.0b 3.3348.16b 0.0b 36.0046.78b
Mean 1.12+0.35a 1.57+1.10BA 1.04+1,66B 28.33£27.25B 1.21+1.29B 59+26.96B
I 1.18+0.59a 0.28+0.32a 0.0a 0.0a 0.0a 26.00+£15.08a
insE(Ijast-ion I 0.63+0.25a 0.15+0.38a 0.0a 0.0a 0.0a 3.5048.57a
" 0.7310.22a 0.0a 0.0a 0.0a 0.0a 12.00+29.39a
Mean 0.85+0.44a 0.14+0.29C 0.0C 0.0C 0.0C 13.83+20.83C

Different lower cap letters in the column show differences inside the periods (p<0.05) by Tukey’s Test.
Different capital letters in the column show difecences between the periods (p<0.05) by Tukey’s Test.
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Fig.1. Sonograms of the sagital plane: (A) pre-insulation | —Mediastinum testis moderately hiperhechoic to the testicle parenchyma, which shows homogenous echogenicity. Anechoic
epididymis with hipoechoic margin; (B) Pre-insulation Il- diffuse and hiperechogenic Mediastinum testis; (C) Pre-insulation IlI- hiperechogenic Mediastinum testis; (D) Insulation I-
Mediastinum testis moderately echogenic; (E) Insulation 11- Mediastinum testis slightly hyperechogenic to the testicle parenchyma; (F) Post-insulation 1- Mediastinum testis isoechoic to the
testicle parenchyma; (G) Post-insulation Il- mediastinum testis isoechoic to the testicular parenchyma. Testicular parenchyma with heterogeneous echogenicity; (H) Post-insulation I11-
mediastinum testis isoechoic to the testicular parenchyma. Testicular parenchyma with heterogeneous echogenicity. MT: mediastinum testis. TP: Testicular Parenchyma. Es: Scrotum. Ep:
Epididymis).
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4. Discussion

Throughout the experiment the range of THI values found fall in the category pointed
by Johnson (1987) Apud Pimentel (2003) of mild stress. In this category the animals begin to
use some energy in termoregulation, but in a low intensity.

In the current essay, rectal temperatures values (38.32+0.08°C) were similar to the
ones Morais et. al.(2009) found, in their paper on Morada Nova ewes in tropical clime.
Therefore, there was no physiological alteration in the animals caused by the testicular
insulation, which agrees with Moreira et al. (2001). The mean rectal temperature showed
statistical difference between the insulation and post insulation periods, but that variation
wasn’t great enough to make the temperature leave the standards accepted to the ovine species
(Swenson, 1996).

The superficial thermometer used in the experiment has a margin of £1°. That might
be the cause of the difference between the TT in collections Il ans Il of the post-insulation
period. The temperatures, even though statistically different, still are in the normal
temperature range to maintain the normal testicular activity.

Since in no other scrotal insulation assay a monitoring of the effect of the collection
inside each period was performed, the non-existence of variation in the biometric parameters
of SC, TV, TL, TW and TD suggests a gradual variation of these parameters as the damaged
caused by the insult goes further. The effects of the collection effect inside the insulation
period in the variables EC, MA, %M, V, and %N, shows a greater susceptibility of these
parameters to the deleterious effects of the testicular degeneration. Those information allows
to say that a 04 days insulation period is enough to express deleterious effects in ovine
spermograms.

The Variable V did not suffer variation during the experiment, which agrees with the
findings of Moreira et al (2001). Still, the drop in the Conc. shows that the ejaculate volume is
more related to the annex glands than to the testicles, not being a trustable pointer of
reproductive sanity, when analyzed alone (Moule & Waites, 1963). Other causes of testicular
degeneration, apart from thermal, may cause, on ovines and caprines, reduction in the
ejaculate volume, by sclerosis (Ahmad & Noakes, 1995). Ferreira & Oliveira (1965) found, in
rats, decrease in ejaculate volume obtained by eletroejaculation in animals experimentally
infected with L. chagasi.

The drop in the spermatic concentration occurred form the second collection in the
insulation period, which indicates that the previously produced sperm cells were released, in

the majority in the first collection in the insulation period and suggesting a more intense
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aggression to the spermatocytes and spermatids and less intense in the already formed
spermatozoids (Van Demark & Free 1970), since there still was sperm cells present in the
ejaculate in post-insulation Il collection. Those findings complement Moreira et al (2001)
study, that says the drop in spermatic concentration occurs 08 days after the removal of the
insulation bag.

Brito et al., (2003) showed a great individual variation in the reduction in seminal

quality in response to insulation. Souza e Costa (1992) Said that the testicular measures have
a direct relation to the spermatic production in rams, which justifies the concomitant reduction
of the biometric parameters of SC, TV, TL, and in the seminal parameters of Conc., %N. the
testicular temperature showed itself way superior during the insulation period (about 4°C) due
to the presence of the insulation bags. The severity of the testicular degeneration depends on
the duration of the exposure and exposed temperature, but a thermical increase of 1 or 2 °C
for 8 hours may cause great alterations in spermatogenesis (Entwistle, 1992).
The ultrasonographic images of the pre-insulation period showed normality aspects,
according to Gouletsou et al (2003). The individualization difficulty of the mediastinum testis
in the insulation and post-insulation periods was influenced by the fact that the testicle
consistency became flaccid, hindering the acquisition of images. That difficulty was more
pronounced from the post-insulation Il and on, being then ultrasonographically characterized
the severe testicular degeneration.

The ultrasonographic examination showed a delay in the diagnosis of severe
degeneration in relation to clinical exam by testicular palpation (being the testicle
characterized as flaccid in the insulation Il collection), since the organ still had characteristics
of ultrasonographical normality, being the advance of the condition observed in a more
gradual way than in the clinical exam. The development of alterations in the testicles
ultrasonographic images had a more intimate relation with the spermatic concentration
(Conc.) as the images became more altered, lower was the Conc. The morphometric
characteristics SC, TV, TL, TD, although didn’t express variations inside each period, showed
a constant reduction which can be associated with the ultrasonographic changes. The
epididymis kept their echogenicity and hipoechoic appearance throughout the whole
experiment serving as hipoechoic reference to compare the other structures.

5. Conclusion

The alterations caused by the scrotal insulation in the seminal and morfometrical

variables were enough to cause azoospermy allowing to the gradual study of the degeneration.

The ultrasonographic study of the degeneration allows the real time visualization of the
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testicle state, especially in more advanced states of the affection, besides allowing the
monitoring of the affection development through successive exams. The ultrasonographic
diagnosis of testicular degeneration requires, when isolated, sequential examinations to be
more precise. The association of the former with other diagnosis methods (testicular palpation
and spermogram) implies in a greater accuracy in the diagnosis of this condition.
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7 CONCLUSOES

As alteragbes ocasionadas pela insulacdo escrotal nas variaveis seminais e
morfométricas foram suficientes para ocasionar azoospermia nos animais estudados,
permitindo assim o estudo gradual da degeneracdo testicular desde seu estagio mais leve até
um estagio avancado.

A avaliacdo da degeneracdo testicular através de ultrassonografia permite uma
visualizacdo em tempo real do estado dos testiculos, principalmente nos estagios mais
avancados da degeneracdo, além de permitir, através de exames seriados, 0 acompanhamento
do desenvolvimento da afeccéo.

A ultrassonografia testicular apresenta alteraces durante e apds a insulacdo escrotal
condizentes com os valores da concentracdo espermatica e consistentes com as alteragdes dos
valores de circunferéncia escrotal e volume testicular.

O diagnéstico ultrassonografico da degeneracdo testicular, quando isolado, requer
exames seriados para ser mais preciso. A associacao deste com outros métodos de diagnéstico

(palpacdo, espermograma) implica em maior acuracia para o diagndstico desta afeccao.
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8 PERSPECTIVAS

Estudos mais aprofundados das caracteristicas ultrassonograficas da degeneracao
testicular térmica se fazem necessarios para se obter dados relativos ao retorno da higidez

testicular ultrassonogréfica e sua comparagdo com a higidez clinica.
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