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Abstract    

              The kidneys are vital organs responsible for maintaining 

homeostasis in the body. Understanding their morphology is crucial for 

comprehending their functions and pathophysiological conditions. This 

study aimed to conduct a morphological analysis of the kidneys In mice. A 

total of  mice were euthanized, and their kidneys were dissected and 

examined macroscopically and microscopically. Macroscopic 

observations included size, shape, and color, while microscopic analysis 

focused on histological structures such as glomeruli, tubules, and blood 

vessels. 

               The findings revealed , indicating . This study contributes to the 

comprehensive understanding of kidney morphology in mice, which can 

further aid In research related to renal physiology and pathology.The 

kidneys lay on each  side of the upper lumbar vertebra in the abdominal 

cavity behind the peritoneum. The right kidney was situated more 

cranially  than the left.  The shape of two kidneys was bean like structure. 

The kidneys consist of two distinct regions. 

                The outer cortex is reddish brown in  color and inner medulla , 

and both terminate by single elongated renal papillae. The mice kidneys 

were covered by a thin dense connective tissue capsule with adipose tissue 

.The nephron composed of large and small rounded or irregular renal 

corpuscle, each The renal  corpuscle is forms the glomeruli that enveloped 

by bowman's capsule, and the proximal convoluted  tubules ,loop of 

Henle and distal convoluted tubules. 

                 The proximal convoluted tubule arises  from the  parietal 

epithelium of bowman's capsule of the urinary pole of the renal corpuscle 

lined by simple high cuboidal epithelium.       
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 Introduction   

          The kidneys play a crucial role in maintaining the body's internal 

environment by regulating electrolyte balance, fluid volume, and waste 

elimination. Morphological studies of the kidneys provide valuable 

insights into their structure and function. Mice are commonly used as 

experimental models due to their genetic homogeneity and physiological 

similarity to humans. This study aims to explore the morphological 

characteristics of the kidneys in mice, shedding light on their anatomical 

features and histological organization.The mice is a small mammal or the 

order rodentia  characteristically having a pointed snout small rounded 

ears and a long naked or almost hairless tail it is one of the most numerous 

species of the genus mus although a with humans the mouse and as the 

laboratory mouse which is one of the most important model organisms in 

biology and medicine. [1]  

            

             The kidneys are organs formed by the renal tubules surrounded by 

fat and partially covered by peritonmeum on its ventral surface 

anatomically the lateral margin has a convex curvature and the medial 

nearly straight where is an opening called hilum through which blood 

vessels nerves from kidneys and ureters are communicating .[2]  

 

              These organs have an important role in blood filtration ensuring 

the homeostasis of body fluids through mechanisms of glomerular 

filtration reabsorption and tubular secretion perfromed in nephron 

according to [3 and 4] 
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              The kidney of mammalian species has typical bean-shaped 

appearance characteristic of the unipolar mammalian kidneys the nephron 



is the functional unite of the kidney each nephron consists of corpuscle 

proximal convoluted tubules loope of henle distal convoluted tubules and 

concentration of the body fluids some aridadapted small mammals are 

efficient at concentrating urine in order to reduce water loss their 

unilobular kidneys have elongated renal papillae i.e. thicker medulla [5 

and 6] 

 

              The physiological adaption if small rodents to arid conditions is 

achieved mainly through concentrating ability of their kidneys [7] 

 

              The conservation of water by the kidey is of crucial importance 

for the kangaroo rat which odoes not drink and can obtain water only from 

catabolism while other desert rodents obtain water from their diet [8] 

 

              Additional function include filtration and excretion of waste 

products from the processing of food drugs and harmful substances 

regulation of blood pressure and secretion of certain hormones [9,10].    
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 Materials and Methods   

               A total of adult mice of were used in this study. The animals 

were euthanized following institutional guidelines, and their kidneys were 

carefully dissected. Macroscopic observations were made regarding the 

size, shape, and color of each kidney..    

                For anatomical and taken ten adult clinically healthy mouse, 

were collected from Samawa city, south of Iraq. The animals were 



anaesthesized with gaseous chloroform in a closed container, after which a 

simple explotary laparotomy procedureby its extremities were fixed to the 

dissection board with drawing pins and a vertical midline incision was 

done from the xiphoid process down to the pubic symphysis under the 

skin, abdominal muscles to the abdominal cavity and the viscera were 

retracted and the kidneys were exposed. Kidneys were released from their 

fatty covering connective tissue and gently removed, weighed by balance 

and measured (length, width and thickness) by vernier caliper.  

 

                   The kidneys were cut along the mid dorsal plane and 

immediately fixed In 10% neutral formalin. The tissue was washed in tap 

water and processed by routine histological techniques, starting with an 

dehydrated in ascending grades of ethyl alcohols, cleaned in xylene and 

finally embedded in paraffin wax at  60°C. 

 

                    The paraffin sections at 5-6μ in thickusing digital microtome 

(Hestion ERM 4000 Germany) [11]. 
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                      The diameters of each Bowman's capsule, glomeruli, 

proximal convoluted tubules(PCT), segments of the loop of Henle(LOH), 

distal convoluted tubules(DCT) and collecting ducts(CD), were measured 

by using an ocular micrometer following acalibration of the microscope 

with a stage micrometer as  described by [12]    

  

  

  

  

                         Leptospirosis is a widespread anthropozoonosis, with a broad 

array of mammalian reservoirs, occurring as ruralEndemics, urban outbreaks 

related to £oods, and emergent disease associated with water sports and 



recreational Exposure in developed countries. Rats are the major source of 

human infection, particularly in urban areas; however few reports have 

focused on the pathology of leptospirosis in this host. 

 

                          This study reports pathological changesIn 60 kidneys from 

captured wild rats and compares these with changes in the kidney ofWistar 

rats experimentally Infected with Leptospira interrogans serovar Copenhageni 

strain FIOCRUZ L1-130. A broad range of morphological Alterations were 

detected in the kidneys from captured rats but interstitial nephritis was the 

only feature reproduced under experimental conditions.  

 

                            The role of interstitial nephritis in the pathogenesis of 

leptospirosis is reviewed and it is suggested that rats may provide a potential 

tool for the study of colonization mechanisms and host Resistance in acute 

leptospiral disease.Leptospirosis is a widespread anthropozoonosis 

causedBy pathogenic spirochaetes of the genus Leptospira. TheInfection may 

be transmitted to humans by direct contact or indirect exposure to urine from 

mammalian Hosts such as peri-domiciliary rodents and farm, wild And 

domestic animals. 

 

                             The broad range of mammalian Reservoirs explains a 

diverse array of epidemiological Contexts such as rural endemics, urban 

outbreaks related to rainy seasons and £oods, and emergent disease Related 

to water sports and recreational exposure in developed countries. The most 

common presentation of Human infection is oligosymptomatic or an 

undi¡erentiated febrile illness. The major impact of leptospirosis  Is associated 

with severe forms of disease including.  
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Resuits and Discussion 
 

  Anatomical and Morphometric observation:     

                          The mice Kidneyslay on each side of the upper lumbar 

vertebra in the abdominal cavity the retroperitonial (fig.1) . The resuit is 

similar to the resuit of [13] 

                               who registed that the paiired kidneys of the two .  

investigated rodents were bean shape and dark red bodies located in the 

dorsal wall of abdominal cavity. The right kidney was situated more 

cranially than the left(fig.1),  this result is similar to[14].  



                          The right kidney is located more cranial  than the left 

kidney and was related to the liver while the left was related to the 

stomach , pancreas , descending colon , spleen and small intestine(fig.1). 

This result agreement with [ 15 ] 

 

                               In albino rats and (2) in mice . The kidney of the mice 

was bean like structure , smooth and posses convex and concave borders 

and had dorsal and ventral surface , medial and lateral borders , the 

lateral border was convex while,  the medial border was concave , 

indented hilus , and an upper and whom they   lower pole( fig.2 ).This 

result agreement with (16) noted also that the kidney of African gaint rat 

and wistar rat were bean shape and smooth.  

                          

                            The kidneys of the house mice were unipyramidal 

consist of two anatomical distinct regions , the outer cortex is reddish 

brown in color and inner medulla , both terminate bya single elongated 

renal papillae( fig.3 ) ,this result agreement with (6) in true desert rodents 

and ( 17 ) In albino rats and ( 18) in spiny mice , who mentions the renal 

papilla was markedly sharp pointed , longer and extended down into the 

renal pelvis  comparing to the corresponding.Macroscopic examination 

revealed that the kidneys in mice were bean-shaped organs located 

retroperitoneally.    
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                              They exhibited a reddish-brown coloration and 

were approximately  In length. Microscopic analysis demonstrated 

the presence of renal cortex, medulla, and renal pelvis. The renal 

cortex contained numerous glomeruli, while the medulla consisted 

of renal tubules arranged in pyramidal structures. Blood vessels, 

including arteries and veins, were also observed within the kidney 

parenchymha    

  

                              Te morphological characteristics of the kidneys 

in mice closely resemble those of other mammalian species, 

including humans. The presence of glomeruli In the renal cortex 

indicates their role In filtration, while the tubules in the medulla are 

involved in reabsorption and secretion processes. The intricate 

network of blood vessels ensures adequate perfusion and 

oxygenation of renal tissues. Understanding the morphological 



features of mouse kidneys is essential for interpreting experimental 

data and extrapolating findings to human physiology and disease.    
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. Fig(1) 
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Fig(2)   
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Fig(3)   
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 :Conclusion   

                            This study provides a comprehensive 

morphological analysis of the kidneys In mice, highlighting their 

anatomical structures and histological organization. The findings 

contribute to the existing knowledge base of renal morphology and 

serve as a reference for further research in areas such as renal 

physiology, pathology, and drug development. Additionally, 



understanding the similarities and differences between mouse and 

human kidneys is essential for translational studies aimed at 

improving clinical Future studies could further .outcomes related to 

renal diseases explore the ultrastructural characteristics of specific 

renal components, such as podocytes, proximal tubular cells, and 

collecting ducts, using electron microscopy. Additionally, 

immunohistochemical staining can be employed to investigate the 

expression patterns of various proteins and markers associated 

with renal function and pathology. Furthermore, functional 

assessments, including measures of renal blood flow, glomerular 

filtration rate, and urine concentration ability, could complement the 

morphological analysis to provide a comprehensive understanding    

 of kidney physiology in mice.   

    

                            Moreover, comparative studies between healthy 

and diseased mouse kidneys can elucidate morphological changes 

associated with renal disorders such as acute kidney injury, 

chronic kidney disease, and nephrotoxicity. This comparative 

approach may identify potential therapeutic targets and 

interventions for renal pathologies. Additionally, investigating the 

effects of genetic modifications or pharmacological interventions 

on kidney morphology and function can provide valuable insights 

into    

 .disease mechanisms and treatment efficacy   
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                           In conclusion, continued research into the 

morphological aspects of mouse kidneys is essential for advancing 

our understanding of renal biology and pathology. By combining 

morphological analyses with functional assessments and 

molecular investigations, researchers can unravel the complexities 

of renal physiology and develop novel strategies for the prevention 

and treatment of kidney Furthermore, longitudinal studies tracking 



changes in .diseases kidney morphology over time in response to 

various stimuli or interventions could provide insights into the 

dynamic nature of renal adaptation and pathology. Investigating 

the effects of aging on kidney morphology in mice is also 

Important, considering the    

 .relevance of age-related kidney diseases in human populations   

          

                              Furthermore, studies focusing on specific 

cell types within the kidney, such as podocytes, mesangial cells, 

and interstitial cells, can elucidate their roles In maintaining 

renal homeostasis and responding to pathological insults. 

Advanced techniques like single-cell RNA sequencing and 

spatial transcriptomics can unravel the heterogeneity of renal 

cell populations and their    

 .contributions to kidney function and disease   

    

                             In conclusion, continued research into the 

morphological aspects of kidney biology in mice Is essential for 

advancing our understanding of renal physiology and pathology. 

By integrating multidisciplinary approaches and leveraging 

technological advancements, we can uncover novel insights into 

the molecular mechanisms underlying kidney function and 

dysfunction, ultimately paving the way for improved diagnostic and 

therapeutic strategies Morphological Study of Kidneys In  :.for 

kidney diseases Additionally, exploring the developmental origins 

of kidney .Mice morphology In mice can provide crucial insights 

into the formation and patterning of renal structures during 

embryogenesis. Studying the genetic and molecular mechanisms 

regulating kidney development can offer valuable knowledge for 

understanding congenital renal  

abnormalities and potential targets for    

 .regenerative medicine approaches   
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