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Abstract 

The current study's focus is on the different histological features in 

kidney between these species.There are six mature, healthyanimals 

for each type, rabbits, separated all of them have been prepared for 

examination in the animal house at College of Veterinary Medicine, 

Kerbala University.The animals were euthanized by I.M of diazepam 

(1 mg/1 kg)with ketamine (20 mg/1 kg). The samples were fixed in 

(10% ) formalin for 72 hours and dehydrated in alcohols after that, 

impregnation was done in paraffin. The embedded blocks are cut (7) 

μ thick and slices stained with (H &E) stain.The histological features 

of rabbit kidneys  were renal corpuscles in cortex region less in num-

ber than  renal corpuscles in guinea pig. In addition, the renal cor-

puscles in guinea pig had  highly vascularized by glomeruli. The po-

docytes in guinea  pig dense distribution inside of corpuscles.  The 

Proximal tubule lined with simple cuboidal epithelial cells in both 

species but deferent in activity, the proximal tubules are in guinea 

pig had high brush border and appearance small in lumen, while in 

rabbit had large lumen.  The Loop of Henle was consisted of the thin 

limbs.It is clear that feeding the histological results in kidneys of 

guinea pig its more activity than the kidneys in rabbits. 
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Introduction  

     The wild cavy (Caviaaperea), a widespread rodent in South America, is the ancestor 

of the domestic guinea pig [1]. The structure and operation of the urinary system are 

studied in a variety of animal species, particularly dogs, cats, pigs, rats, and guinea 

pigs. Frequently, findings from one species have been applied directly to humans 

[2].Continuity and excretion, are the main functions of the lower urinary system, de-

pend strictly on the anatomy of the pelvis, despite the fact that individual anatomical 

structures can be comparable, but a great considerations for humans must be supposed 

compared to animals[3]. The kidney is a combined, multifunctional organ that per-

forms numerous essential bodily functions. Similar to other vertebrates, fish kidneys 

play a crucial role in immunological processes and are the main organs involved in 

osmoregulation [4,5]. This organ is divided morphologically into two parts, known as 

the exocrine or trunk kidney and the cephalic or head kidney. In particular species, the 

morphology and functions are distinct, but there is no discernible separation between 
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sections [6]. The renal portal system drains the vast network of arteries and capillaries 

that connect the lymphohematopoietic tissue that makes up the head part [7].  Under-

standing normal renal dimensions (RD) beforehand may aid in the identification of 

kidney disorders. Nephropathies cause changes in renal dimensions as a result of either 

atrophy or hypertrophy processes [8]. Determining the pattern of appropriate renal size 

is so crucial.Necropsy research have led to the hypothesis that gender influences dif-

ferences in renal weight and RD, with males generally weighing more. One of the most 

popular study animals in urinary physiology is the rat.  Rats are helpful in evaluating 

toxicologic insults to the urinary system as well. Since the middle of the nineteenth 

century, rats have been employed in experiments.For the purpose of researching he-

reditary illnesses, neurological anatomy, nutritional problems, hypertension, type 2 di-

abetes, and other topics, multiple types of the strain have been produced. The most 

common animal model utilized in biological research labs across the globe is the rat. 

[9]. Mammals have two kidneys, renal pelvises, ureters, bladders, and urethras that 

make up their urinary systems.Hormones such as erythropoietin and rennin are pro-

duced in the kidneys, which also control the body's fluid and electrolyte balance. Eryth-

ropoietin is a glycoprotein growth regulator that promotes the synthesis of erythrocytes, 

and renin helps to regulate the level of blood pressure. [10,11]. The conventional bean-

shaped look of unipolar mammals kidneys is present in the kidney of the mammalian 

family. The exterior cortex, central medulla, and overlying capsule make up the kidney. 

The inner medulla is slightly thicker and has less blood flow than the outer cortex.The 

nephron, the structural component of the kidney, is composed of corpuscle, closest 

obscure tubules, loop of Henle, distal convoluted tubules, and accumulating tubules. 

The cortex and medulla are composed of distinct tubule structures. Bowman's capsule 

is made up of two thin cellular layers: the innermost layer, which is called the visceral 

layer, and the outer layer is called the parietal layer, which is made up of simple squa-

mous epithelium resting on basal lamina. The visceral layer is made up of flattened 

epithelium [12,13].This study aimed to give lab animals a fundamental understanding 

of kidney function in relation to pathological assessments and surgical techniques. 

 

Materials and Methods 

Samples  

     Six mature animals for each species  rabbits and guinea pig were used in the current 

study. All research animals were put to death by intramuscular injections of 

xylazine&ketamine (20 mg/kg b.w) [14,15].  

 

Histological preparing   

    The kidney provided the histology specimens. Then, for 72 hours, the components, 

which were 0.5 cm wide, were immersed in 10% formalin. Along with conventional 

histology methods, (hematoxylin and eosin) dye was used to distinguish between var-

ious tissue components. All sections of tissue, tubules of the kidney, and renal corpus-

cles have been considered in the histological evaluations. The histological 
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characteristics were investigated using a digital USB microscope camera (Canon 500 

D, 16 Megapixel, Japan) installed on a Novel microscope. A stage micrometer has been 

used to synchronize the objective lenses with the software [15]. 

 

Results and Discussion  

Kidney of rabbits 

     The kidneys in rabbits were covered bya delicate fibrous capsule with adipose tis-

sue. The histological section in current study in rabbit kidneys finding renal corpuscle 

were spherical in shaped, the nephron had tubular system consisting of proximal con-

voluted and straight tubules and distal tubules connected between them thin tubules 

called Henle loop. These finding agree with [16]who stated that the kidney in all do-

mestic and lab animals had developed of nephron that composed of glomerulus and 

proximal with distal tubules.meanwhile, the renal corpuscles of rabbits are made up of 

two layers of Bowman's capsule that are surrounded by a tuft of fenestrated capillaries 

known as glomeruli. Numerous podocytes that are employed for blood filtration are 

dispersed between these tufts. The vast majority of the renal tubules descend into the 

renal medulla, whereas the majority of the renal corpuscle formations make up the 

biggest portion of the renal cortex (Fig.1,2).  

     The kidneys in rabbits had proximal tubules some of these tubules adhering to cor-

puscles to received filtrated fluid that rich by ions, while there are tubules away from 

corpuscles called distal tubules. the juxtaglomerular system in rabbits consist of two 

layers of cells and smooth muscle fibers this finding akin with [17]who mention that 

the numerous of cells located adjacent to corpuscles act a contraction of this area and 

release of renin  (Fig.3).  

 

Kidney of Guinea pig 

      The kidneys in guinea pig were covered by thin fibrous capsule. The histological 

examination in this investigation in rabbit kidneys showed therenal corpuscles were 

oval in shaped, the numbers of renal corpuscles in guinea pig more than in rabbits, and 

the large amount of connective tissue separated of each other (Fig,4). These results 

disagreement with [18] who finding the renal corpuscle in guinea pig was aglobe-

shaped. The renal corpuscles in guinea pig consist of two layers of Bowman's capsule 

which same as corpuscles in rabbits but, in guinea pig the Bowman’s space its large 

and the tuft of capillaries its  crowded. In addition the podocytes in guinea pig spread 

as densely (Fig, 5). These results lead to the kidney in guinea pig more actively this 

unlike with [19]that finding the renal corpuscles in rodents similarity with rabbits. The 

kidneys in guinea pig had filtration system very well than rabbits, in current study ob-

served the proximal tubules lined by simple cuboidal epithelia with high brush border 

and the lumen its smaller than rabbits and the cytoplasm cells in guinea pig its dark and 

more acidity this result due to the filtration processes in guinea pig that more activity 

(Fig,6). These result akin with [20]who stated that Through a sophisticated network of 

cellular protrusions, the highly differentiated epithelial cells known as podocytes 
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construct the kidney filtration barrier's outer layer and enable it to endure strong me-

chanical stresses. 

 

 

Figure (1): Photomicrograph of kidney in rabbits showing distribution of 

glomerulus(black arrows) and renal tubules (yellow arrows). H&E stain 10x 

 

Figure (2): Photomicrograph of kidney in rabbits showing glomerulus with 

Bowman capsule space (black arrow) and jaxtraglomeruli (yellow arrow). H&E 

stain 40x. 
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Figure (3): Photomicrograph of rabbits showing the proximal tubules had short 

brush border with wide of lumen (black arrow), the distal tubules (black arrow). 

H&E stain 40x.  

 

Figure (4): Photomicrograph of kidney in guinea pig showing the density of 

mesangial distribution of renal corpscules (black arrow) and renal 

tubukles(yellow arrows). H&E stain 10x.  

Figure 1: Photomicrograph of kidney in rabbits showing distribution 

ofglomerulus and renal tubules (black arrows). H&E stain 10x. 
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Figure (6): Photomicrograph of guinea pig showing the proximal tubules(yellow 

arrow).The proximal tubules had short brush border with wide of lumen, the 

distal tubules (black arrow) (black arrows). H&E stain 40x.  

 

 

 

 

Figure (5): Photomicrograph of kidney in guniae pig showing the hypertrophy in 

glomerulus with density of tufft glomeruli& large Bowman’s space  (black arrow) 

and jaxtraglomeruli (yellow arrow). H&E stain 40x. 

 



Journal of Kerbala for Agricultural Sciences Issue (3), Volume (11), (2024) 

  

7 
 

References  

1)  Kunzl, C., & Sachser, N. (1999). Binding of the blood group-reactive lectins to 

human adult kidney specimens. Anatomical Record, 226(1), 10-17. 

2) Neuhaus, J., Dorschner, W., & Stolzenburg, J. U. (2001). Comparative anatomy of 

the male guinea pig and human lower urinary tract: Histomorphology and three-dimen-

sional reconstruction. Anatomy and Histology of Embryology, 30(4), 185-192. 

3)  Dorschner, W., Stolzenburg, J. U., & Neuhaus, J. (2001). Structure and function of 

the bladder neck. Advances in Anatomy, Embryology, and Cell Biology, 159, 104-113. 

4)  Cuesta, A., Meseguer, J., & Esteban, M. A. (2007). Immune and osmoregulatory 

system interaction. In B. Baldisserotto, J. M. Mancera, & B. G. Kapoor (Eds.), Fish 

osmoregulation (pp. 1-34). Science Publishers. 

5) Harper, C., & Wolf, J. C. (2009). Morphological effects of the stress response in 

fish. ILAR Journal, 50(4), 387-396. https://doi.org/10.1093/ilar.50.4.387 

6) Takashima, F., & Hibiya, T. (1995). An atlas of fish histology: Normal and patho-

logical features (2nd ed.). Kondansha. 

7)  Roberts, R. J. (Ed.). (2012). Fish pathology (pp. 17-61). Wiley-Blackwell. 

8)  Bregman, R. (2002). Normal renal dimensions in a specific population. Interna-

tional Brazilian Journal of Urology, 28(6), 510-515. 

9)  Pannabecker, T. L., Abbott, D. E., & Dantzler, W. H. (2004). Three-dimensional 

functional reconstruction of the inner medullary thin limbs of Henle’s loop. American 

Journal of Physiology - Renal Physiology, 286(1), F38-F45. 

10) Mohamed, B. M. (2010). The protective role of ellagic acid extracted from pome-

granate pulp (Punica granatum L.) on liver and kidney functions in rats treated with 

lead acetate (Master’s thesis). College of Veterinary Medicine, University of Baghdad, 

Baghdad, Iraq. 

11) El-Salkh, B. A., Khidr, H. A., Zaki, Z. T., & Basuony, M. I. (2008). Anatomical, 

histological, and histochemical studies on some organs of true desert rodents in the 

Egyptian habitats. The Egyptian Journal of Hospital Medicine, 33(1), 578-306. 

12)  Al-Sharoot, H. A. (2014). Morphological and histological study of the kidney in 

guinea pig. International Journal of Recent Scientific Research, 5(11), 1973-1976. 

13)  Yokota, E., Kawashima, T., Oncubo, F., & Sasaki, H. (2005). Comparative ana-

tomical study of the kidney position in amniotes using the origin of the renal artery as 

a landmark. Okajimas Folia Anatomica Japonica, 81(2), 135-142. 

14)  Srinivasan, K. (2018). Cumin (Cuminum cyminum) and black cumin (Nigella sa-

tiva) seeds: Traditional uses, chemical constituents, and nutraceutical effects. Food 

Quality and Safety, 2(1), 1-16. https://doi.org/10.1093/fqsafe/fyy001 

15)  Obead, W. F., Khalaf, H. H., & Mahmood, H. B. (2023). Histological changes of 

Cuminum cyminum extract on the Leydig cells, seminiferous tubules, and epididymis 

in adult rabbits (Oryctolagus cuniculus). Iraqi Journal of Veterinary Sciences, 37(Sup-

plement I-IV), 177-182. 

https://doi.org/10.1093/ilar.50.4.387


Journal of Kerbala for Agricultural Sciences Issue (3), Volume (11), (2024) 

  

8 
 

16)  El-Gohary, Z. M. A., Khalifa, S. A., Fahmy, A. M. E.-S., & Tag, E. M. (2011). 

Comparative studies on the renal structural aspects of mammalian species. Journal of 

American Science, 7(4), 556-565. 

17)  El-Salkh, B. A., Khidr, H. A., Zaki, Z. T., & Basuony, M. I. (2008). Anatomical, 

histological, and histochemical studies on some organs of true desert rodents in the 

Egyptian habitats. The Egyptian Journal of Hospital Medicine, 33(1), 578-306. 

18)  Yousif, R. R., & Rabee, F. O. (2019). Anatomical and histological study of the 

kidney, ureter, and urinary bladder in male guinea pig (Cavia porcellus). The Iraqi 

Journal of Veterinary Medicine, 43(1), 75-84. 

19)  Al-Agha, S. Z. (2006). Histological, histochemical, and ultrastructural studies on 

the kidney of rats after administration of monosodium glutamate. Al-Aqsa University 

Journal (Natural Sciences Series), 10, 20-40. 

20)  Schell, C., Sabass, B., Helmstaedter, M., Geist, F., Abed, A., Yasuda-Yamahara, 

M., ... & Huber, T. B. (2018). ARP3 controls the podocyte architecture at the kidney 

filtration barrier. Developmental Cell, 47(6), 741-757. 

 

 


