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Abstract

A study was conducted on the kidneys of Barbari goats of either sex between the ages of 1.5 and 2 years.
The morphological studies were conducted on the kidneys of 24 goats and revealed that the right kidney
was slightly longer than the left, and there was no significant difference observed between the weight,
width, thickness, circumference, and volume of the right and left kidneys. Both the kidneys were bean
shaped, smooth, and reddish brown in color. The renal papilla is formed by the fusion of six to twelve
pyramids.
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Introduction

Barbari, also called "Dwarf Guinea Goat" (Singh et al., 2022) 2, is a breed of goat with dual
purposes (milk and meat). It is found in the Indian states of Haryana, Punjab, and Uttar
Pradesh, as well as the Punjab and Sindh provinces of Pakistan. The coat is often short and has
brownish-red spots on it, however, it can also have solid colors. (Valerie Porter et al., 2016)
[0, As per the 2019 livestock census, the goat population in the country is 148.88 million.
It is employed in intensive farming and is a seasonal breeder. After around 150 days of
lactation, the output of milk is about 107 liters. (Mahgoub et al, 2011) [,
The kidneys are the body's primary excretory organs in mammals. They play a significant role
in blood pressure regulation as well as the preservation of fluid and electrolyte balance.
Erythropoietin is another humoral chemical that the kidneys produce and release into the blood
stream to influence blood formation. The present investigation has been planned to study the
gross morphological structure of the kidney in order to demonstrate the kidney's significance
and necessity for the body.

Materials and Methods

The present study was conducted on 17 to 22 kg body weight bearing fifty apparently healthy
adult Barbari Goat” (Capra hircus) of either sex, 18 to 24 months old. The freshly slaughtered
adult animals were used for the topographic study of the kidney. The abdominal viscera were
dissected, and the relations of the kidney with other visceral organs were studied. 48 kidneys
were procured from the 24 freshly slaughtered goats at the local sloughter units of Ayodhya
District.

Measurements were taken for weight, length, breadth, thickness, and volume, among other
physical characteristics. A physical balance was used to measure weight, Vernier callipers and
a measuring scale were used to measure length, breadth, and thickness, and the water
displacement method was used to measure volume. A cotton thread was used to measure the
circumference.

Results and Discussion
The results of the gross parameters of the kidneys of the Barbari goat are described below.
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Gross Examination

The kidneys in the current study were retroperitoneal and
were next to the dorsal body wall. The left kidney was
positioned below the bodies of the third, fourth, and fifth
lumbar vertebrae, whereas the right kidney was located
somewhere below the first three lumbar transverse processes
(Fig 1). Surrounding both kidneys is a thick layer of fat.
Akers and Denbow (2008) @ obtained similar results in sheep,
and Sisson and Grossman (1956) B3 in goats. A caudate
ligament joined the right kidney's cranial end to the caudate
lobe of liver, which was embedded in the renal impression of
liver

Shape and colour

The Kidneys had a reddish brown in colour and a bean shape.
Both the Kkidneys were smooth externally without any
superficial lobulation; (Fig4) Raghavan (1964) 7, Getty
(1977) P! for goats, Konig and Liebich (2006) ! and Dyce et
al. (2010) [ for domestic animals, Smuts and Benzuidenhout
(1987) B34 and Beniwal (1995) [ for camels, Halder et al.
(2002 a) *2 for spotted deer, and Al Asadi (2006) M and
Akers and Denbow (2008) @ for sheep all reported similar
findings.

Getty (1977) ! reported in the kidneys of a horse that the
right one resembles the heart of a playing card with a convex
dorsal and slightly concave ventral surface. The left kidney
was bean shaped and longer and narrower than the right one,
with both surfaces being convex. He further stated that the
kidneys of ox were superficially divided into polygonal lobes
by fissures of variable depth. Such lobulation was also found
in boars by Malik et al. (2000) 21 in the elephant and Ladukar
et al. (2006) ™ in the black bear; however, no such
differences were observed in the present study.
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An outside dark brown cortex and an inside dull brown
medulla were observed to make up the kidney (Fig. 4). as
noted by Konig and Liebich (2006) (18], Gaykee et al. (2008)
8 in sambhar, Zade et al. (2007) ¥ in panthers, Smuts and
Benzuidenhout (1987) 4 in camels, and Dyce et al. (2010) []
in domestic animals. The medial boundary was where the
hilus was located. A renal crest, also known as a common
papilla, was created when eight to twelve pyramids fused
together. On the other hand, Simpson and Grossman (1956)
(331 reported that in sheep, the union of 1216 pyramids form
the renal crest, also known as the common papilla.

Gross Measurements

The average weight of the right kidney was 32.38+0.69 grams
and the average weight of the left kidney was 31.69+0.73
grams. The average length of the right kidney was 5.16+0.08
cm, and the average length of the left kidney was 5.01+0.08
cm. The average width, thickness, circumference, and volume
of the right kidney were 2.91+0.08 cm, 2.54+0.03 cm,
9.26+0.10 cm, and 34.37+0.38 ml, respectively. Similarly, the
average width, thickness, circumference, and volume of the
left kidney were 2.87+0.08 cm, 2.43+0.05 cm, 9.06+0.11 cm,
and 32.95+0.95 ml, respectively. In the present study, the
average weight, length, width, thickness, and volume of the
right kidney are slightly higher than those of the left kidney.
These findings were similar to those of Getty (1977) [ in
horses, Halder et al. (2002 a) [*2in spotted deer, and Beniwal
(1995) M in camels. Sission and Grossman (1956) [
described sheep as having an average weight of about 4
ounces. Its length is about 3 inches (7.5 cm), its width is about
2 inches (5 cm), and it has been thinned a little more than 1
inch (3 cm); however, these values were lower in the Barbari
goat.

Table 1: Statistical details of different variables for weight, length, width, thickness, circumference, and volume of the right and left kidneys

Bod . . Kidney length Kidney Width Kidney thickness Kidne Kidney volume
Weight)(,kg) Kidney weight (gm) (cym) ’ (g/m) )(/cm) circumfereni:le (cm) (>rlnl)
R L R L R L R L R L R L
Mean+SE| 15.67+0.42 [32.38+0.69/31.69+0.73/5.16+0.08/5.01+0.08[2.91+0.08[2.87+0.08/2.54+0.03(2.43+0.05(9.26+0.10|9.06+0.11 [34.37+0.38[32.95+0.95|
S.D. 2.09 3.4 3.58 0.44 0.4 0.41 0.41 0.19 0.25 0.52 0.54 1.9 4.7
C.V. 13.32 10.49 11.29 8.51 7.97 14.07 14.27 7.45 10.25 5.61 5.95 5.52 14.26

Fig 1: Photograph showing position and relation of the Goat kidney

Fig 2: Photograph showing measuring volume of the kidney
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Fig 3: Photograph showing measuring length of the kidney

Fig 4: Photograph Bisected kidney of sheep showing
(P) Renal Pelvis or Hilus, (C) Cortex, (M) medulla, (Ca) Capsule
Medulla

Conclusion

In conclusion, the gross parameters analysis of Barbari goat
kidneys revealed consistent features with previous studies in
various species. The retroperitoneal positioning, surrounded
by fat, and the reddish-brown bean-shaped appearance were
typical. The absence of superficial lobulation and the distinct
cortex and medulla were also in line with existing literature.
While variations in size and weight between the right and left
kidneys were observed, they remained within expected
ranges. These findings not only contribute to our
understanding of goat anatomy but also highlight similarities
and differences across species. Further research could delve
deeper into functional implications of these gross parameters
in Barbari goats and other related species.
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