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Short'Communication 

MORPHOLOGY OF KIDNEY OF SPOTTED DEER, Axis axis, WITH 
RELATION TO ITS ENVIRONMENT 

Environment plays an indispensable role in 

determining much of the morphological and 

physiological adaptations in Mammals; while 

the former is evi-dent from the animals 

appearance, many of the physiological 

adaptations are not so apparent (Mount, 1979). 

According to Sperber, structure and 

concentrating ability of the mammalian kidney 

depend on habitat of that mammal (Abdalla and 

Abdalla, 1979). Based on this, the present study 

was envisaged to determine the existence of such 

correlation in the kidney of Spotted Deer (Indian 

Chital), which usually habitat nonarid places. 

Apparently healthy kidney was collected 
from a Spotted Deer atpost-mortem, which died 
due to trauma at the Arignar Anna Zoological 
Park, Chennai. Sample of kidney was fixed in 
10%formal saline; gross and histomorphological 
studies were made subsequently. The Relative 
Medullary Thickness (RMT) which is an 
indicator of the lengths of the loop of Henle 
was calculated using Sperber's formula (1944}. 

Relative Medullary Thickness (RMT) _ 
Mean thickness of the medulla x 10 

Cube root of kidney volume 

The kidney of the Spotted Deer was 
unilobar with a tough capsule. It measured 8.3 
cm in length and 4.8 cm in breadth (Fig.l). 

Fig. 1 External Morphology of Kidney -Spotted Deer. 



Morphalagy of kidney of spatted deer, A.ris a.ris, with relation to its en~~iranment R7 

The external surface of cortex was smooth and was reddish brown in colour while the medulla had a 
dark purplish outer zone and a paler inner zone. The cortico-medullary junction was easily discernible 
and was marked by puncturing of arcuate arteries at t•egular intervals (Fig. 2}. 

Fig. 2 Cortex and Medulla of equal thickness. 

The ability of an animal to concentrate 

urine is directly dependent upon certain 

anatomical features especially long loops of 

Henle (Schmidt-Nielson, 1994) and RMT is an 

indicator of the lengths of these loops (Schmidt 

—Nielson and O'De11,1960). In this study RMT 

of Spotted Deer was found to be 2.9613, very 

much less than that of Camel, having a RMT of 

7.89 and capable of producing a highly 

concentrated urine (Abdalla dnd Abdalla, loc. 

cit.). Also the average cortico-medullary 

thickness was found to be about 1:1.3272, which 

was almost equal to that of Cattle, which are 

highly water dependent and produce a much less 

concentrated urine than Sheep (Macfarlane, 

1968), which has greater medullary thickness. 

Histologically, the kidney showed both long 

and short-looped nephrons. The inner 

medullary region was characterised by very few 

thin limb loops of Henle among the collecting 

ducts (Fig. 3). 
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I'ig. 3 Inner Medullary region showing a 
L -Thin limb of Hen 

The foregoing discussion suggest the 

Spotted Deer's inability to produce a 

concentrated urine, though the role of ADH 

proven effective in some other mammal, is to 

be investigated. The habitat range of Spotted 

Deer comprise only areas where plenty of water 

is available (Prater, 1971), which corroborates 

the present findings. 

Summary 

Kidney of Spotted Deer shows very few 

thin limb of Henle indicating its lack of power 

to produce concentrated urine. 
Histomorphological study and RMT reveal that 
Spotted Deer cannot survive in grid areas. 

few thin limb of Henle. (H & E x 100) 
le. C -Capillary. 
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