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CASTIGLIONI, M.C.R. Caracterizacdo do indice de resistividade renal e
padronizacdo ultrassonogréfica e dopplerfluxométrica renal de muares.
Botucatu, 2017. 82p. Dissertacdo (Mestrado) — Faculdade de Medicina

Veterinaria e Zootecnia, Campus de Botucatu, Universidade Estadual Paulista.

RESUMO

Por ser um hibrido entre égua e jumento, 0 muar apresenta caracteristicas
anatdmicas e fisiologicas intermediarias. Existem poucos estudos sobre esse
hibrido e mesmo com a extensa literatura sobre cavalos domésticos ndo esta
claro se esta serve como referéncia para os muares. O propédsito deste estudo
foi caracterizar os rins dos muares por meio do exame ultrassonografico modo
Bidimensional e Doppler (colorido e pulsado). Foram avaliados os rins de 12
muares sendo os achados formam comparados com rins de 12 cavalos e
dados pré-existentes. Foram observados os seguintes achados: 1) topografia
renal semelhante, salvo maior distdncia do rim direito & coluna lombar nos
muares; 2) dimensdes renais semelhantes, salvo a zona medular mais
espessas nos muares; 3) ecogenicidade renal menor no muar; 4) menor
captacdo do sinal Doppler renal nos muares; e 5) indices de resistividade e de
pulsatividade menores nos muares, indicando menor resisténcia vascular e
maior perfusdo sanguinea. Embora os rins de muares possuam diversas
semelhancas com os dos cavalos, existem particularidades anatomo-
fisiologicas que resultam em diferencas ultrassonograficas significantes.
Palavras-chave: Equino; Cavalo; Ultrassom trans-abdominal; Histograma;

Rim; Caracteristicas sonograficas.



CASTIGLIONI, M.C.R. Renal resistive index characterization and renal
ultrasonographic and dopplefluxometric padronization of mules. Botucatu,
2017. 82p. Dissertacdo (Mestrado) — Faculdade de Medicina Veterinaria e

Zootecnia, Campus de Botucatu, Universidade Estadual Paulista.

ABSTRACT

As hybrids of mare and jack donkey, mules are expected to present
intermediary anatomical and physiological characteristics. There are few studies
and even with the extensive literature about horses, it is not clear if it serves as
reference for mules. The purpose of this study is characterize the kidneys of
mules using ultrasonographic examination on Bidimensional and Doppler (color
and spectral) modes. Kidneys from 12 mules were evaluated and compared to
kidneys of12 horses and pre-existent data. The following results were obtained:
1) similar renal topography with the exception of a higher distance between the
right kidney and lumbar column in mules; 2) similar renal dimensions with the
exception of a thicker renal medulla in mules; 3) lower renal echogenicity in
mules; 4) worse Doppler signal reception in mules; and 5) smaller resistive and
pulsatile indexes in mules, inferring a lower vascular resistance and higher
blood perfusion. Although the kidneys of mules are similar to that of horses
there are anatomical and physiological particularities that results in significant
ultrasonographic differences.

Keywords: Equine; Horse; Trans abdominal ultrasound; Histogram; Kidney;

Sonographic characteristics
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This difference between mules and horses could be correlated to anatomical and
physiological characteristics that mules inherits from its progenitor. Different than
horses, donkeys are originated from arid and semi-arid environments and are capable to
survive longs periods without water and abrupt re-hydration.?" 2 %! Donkeys have
thicker renal medulla and longer Henle loops, allowing higher concentration of sodium
chloride and urea concentration, factors that increase the osmotic pressure, water
reabsorption and urine concentration.” This way the donkeys and mules can have a

renal medulla with higher water content and more hypoechoic than horses.!!

5. Conclusion

In this study it was observed that in mules the renal cortex is 6.59 times less
echoic and 0.17 times more homogeneous than the spleen (horses: 3.04 more echoic and
0.47 more homogeneous), but 1.46 times more hypoechoic and 0.81 times more
homogeneous than the liver, similar to domestic horses. It was also observed that renal
cortex is 3.49 more echoic and 0.45 more heterogeneous than medulla in mules, but in
horses the renal cortex is 2.07 more echoic and 0.63 more heterogeneous, indicating a
more hypoechoic and homogeneous renal medulla in mules, that could be related to a
higher water content inherit from donkeys. However it becomes necessary of undertake
new studies with donkeys and animals of different body score conditions, to observe if
mules’ renal medulla is similar to donkeys and if the proportion found in this study can

be used with different weights and sizes.
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horses the renal cortex is 1 to 2cm thick and the corticomedullary junction is not well
defined by the ultrasonographic evaluation, but there isn’t information about the
medulla width or cortex:medulla ratio (Penninck et al., 1986; Reff et al., 1998; Sertich
& Turner, 1998; Slovis et al., 2014). The cortical thickness obtained in this study did
not differ between mules or horses and was within this reference range. However it was
observed difference of the medulla values, being thicker in mule (1.99 + 0.32cm) than
in horses (1.74 £ 0.35cm). It was also observed a higher cortical:medulla ratio and a
more defined corticomedullary junction in mules.

Thicker renal medulla is normally found in desert mammals and its related to
longer Henle loops, a characteristic that increase water reabsorption and urine
concentration (Hill et al., 2012). This particularity can be found in donkeys but not in
horses, and due to hybrid vigor mules can inherit this particularity (Maloiy, 1970;
Kasirer-Izraeli et al, 2001; Burnhan, 2002; Smith, 2009; Burden & Thiemann, 2015).

Due to the being a hybrid, mules present intermediary characteristics of both
parents. In this study it was possible to observe that the mule’s kidneys are very similar
to horses, with a similar topography and dimensions, with the exception of a more
ventral location and a thicker medulla. These particularities can be due paternal
influence, turning necessary new studies evaluating the renal characteristics between

donkeys, horses and mules.
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