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Introduction 
Rabbits are common pets in many western European countries (Scheperset al., 2009). The populations of rabbits and hares 

have increased greatly in many areas, because of human activities that have resulted in the elimination of lagomorph 

predators and in substantial improvements in the quality of the habitat of these animals. Most rabbits and hares of forested 

regions are early- and mid-successional species (Banfield, 1974; McBride1988; Thompson and King 1994).  The kidney is 

the important part of the urinary system that contributes to the maintenance of homeostasis by complex process that involves 

filtration, absorption and secretion .It's also regulates fluid and electrolyte balance of the body and the site of production of 

renin, a substance that regulate blood pressure and erythropoietin that stimulate the production of erythrocyte (Al-Jeborietal., 

2014). Nephrectomy is the surgical removal of a kidney. The procedure is done to treat kidney cancer as well as other kidney 

disease and injuries. Nephrectomy is also done to remove a healthy kidney from a donor (either living or death), (Jenkins, 

2004). Only consider nephrectomy if an intravenous excretory pyelogram has indicated adequate function of the contra lateral 

kidney and if an intravenous excretory pyelogram shows the damaged kidney is non-functional; a partially functioning 

kidney may be removed in certain cases, such as neoplasia (Jenkins, 2004). Nephrectomy not suitable if the function of the 
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The study was aimed to evaluate the effect of nephrectomy on physiological parameters and 
some kidney adaptation of New Zealand White Rabbits. The study was conducted in 
educational veterinary hospital, College of Veterinary Medicine, Al-Batana University, Sudan. 
Twelve males of New Zealand white rabbits, weighting 2.5±3.0 kg were used. Anaesthesia was 
induced and maintained with I.M. ketamine hydrochloride (50 mg/kg) and xylazin (6 mg/kg). 10 
mm midline incision was performed caudal to the xyphoides and a 10 mm trocar was introduced 
into the abdominal cavity as routine nephrectomy. Rectal temperature, pulse rate, and 
respiratory rate were recorded pre-operation, and 24, 48, and 72 hours post-surgery. Length, 
width and weight were measured for left kidney directly after nephrectomy while right kidney 
was measured in stratified animals at interval of five days post-surgery. The concentrations of 
urea, creatinine, total protein and albumin in plasma were determined pre-surgery and the five 
days post-nephrectomy. The results showed no significant change in rectal temperature, while 
pulse rate was showed a significant increase on fifth day after nephrectomy and there was mild 
decrease in the respiratory rate at second day after surgery, and mild increased occurred on last 
third day after surgery. There was no significant change in urea, creatinine and total protein, 
while albumin was showed a significant increase(P value ≤ 0.05) on the third day after 
nephrectomy compared with day before surgery.No significant changes in length and weight; 
while a significant change (P value ≤ 0.05) was occurred in right kidney width than left kidney. 
In conclusions, the remaining kidney can adapt after the nephrectomy maintaining reasonable 
levels of urea, creatinine and protein. 

DOI: 10.13140/RG.2.2.34010.21447 

 

http://dx.doi.org/10.13140/RG.2.2.34010.21447


Yousif et. Al.,/IJLS/ 11(4) 2022 ; 78-82 

International Journal of Life Sciences                                                                                                                                                                           79 

other kidney is inadequate (Jenkins, 2004).When one kidney is severely diseased or damaged and the other kidney retains 

sufficient normal function (Jenkins, 2004). Nephrectomy has been used successfully to treat rabbits with hydronephrosis, 

unilateral nephrolithiasis or pyelonephritis, for example, with renal calculi; when a calculus has obstructed the renal pelvis 

causing hydro-nephrosis and severe damage to the renal parenchyma (Jenkins, 2004). 

 

The aim of this study is to assess the efficacy of right kidney safe life of rabbit nephrectomy and determine the effect of 

nephrectomy on physiological parameters, renal function, and morphometric changes after unilateral nephrectomy.  

 

Materials and Methods 

Study Area: 

The study was conducted in educational veterinary hospital, College of Veterinary Medicine, Al-Batana University, Sudan. 

 

Animals and anaesthesia: 

The study was performed in 12 adult male, New Zealand white Rabbits, weighting 2.5±3.0 kg. The animals were kept under 

standard laboratory conditions at the animal facilities of Educational Hospital in College of Veterinary Medicine – Al-Butana 

University. They were dewormed with anthelimentic two weeks before commence of the experiment. Pen-strep 20 mg/kg I.M 

was given half an hour before the surgery. In addition, rectal temperature, respiratory rate and heart rate of all the animals 

were determined and recorded as the baseline values and monitored daily for seven days post surgery, hay and grain were 

withheld for 12 hours before surgery, but free access to water was allowed. Anaesthesia was induced and maintained with 

I.M. ketamine hydrochloride (50 mg/kg)and xylazin (6 mg/kg). The study was approved by the Research Committee in 

College of Veterinary Medicine – Al-Butana University. 

 

Surgical techniques: 

The abdomen was shaved and the animal was secured to the table in thesupine position. A 10 mm midline incision was 

performed caudal from the xyphoid cartilage of thoracic cage and extended into posterior of the umbilical area. Place a 

Balfour retractor to provide better visibility. Check for additional lesions in the abdomen gently removes the caecum, colon 

and small intestines from the abdomen to facilitate kidney exposure; wrap these in moistened gauze. Dissect the kidney free 

of its peritoneal attachments. Rotate the kidney medially to expose the renal pelvis and proximal ureter. Using vascular clips 

and ligate the renal artery, vein and ureter. Incise through the ureter, associated tissues distal to the ligatures, and remove the 

kidney. Check for bleeding; ensure proper homeostasis. Suture the retro peritoneum in a simple continuous pattern with 4-0 

Vicryl. Gently return the small intestines, colon and caecum into the abdomen, then close the abdomen in a routine manner. 

 

Postoperative Care: 

After the nephrectomy, the animals will placed in the indoor small animal ward of the department in the University Teaching 

Hospital in Faculty of Veterinary Medicine University of Al-Butana for further care and monitoring. Individual treatment 

plans are created for each rabbit that specify factors such as nutrition, fluid therapy, antispasmodics and pain killer. Pen-strep 

20 mg/kg I.M was given for 5
th

 day post- surgery. The animals were under human care observations for medication and 

distress helping. On the first post operation day, the animals will be kept only on fluid therapy, on the second and third days; 

they fed on green grass, return to their normal fodder. 

 

Physiological parameters:  

The physiological parameters such as rectal temperature (C
˚
), pulse rate (beat min

-1
), and respiratory rate (breath mint

-1
) was 

recorded pre-operation, and 24, 48, and 72 hours post -surgery. 

 

Blood collection and analysis: 

Blood samples (5ml) were collected daily from jugular vein using 5 ml plastic disposable syringes. Immediately, blood were 

delivered into vials containing di-soduimethylenediamine-tetraacetate(Na2 EDTA) as an anticoagulant for Blood metabolites 

analyses. Plasma Urea, Creatinine, total protein, and Albumin concentration were determined by spectrophotometric method 

using a commercial kit (SPINREACT, Spin). 

 

Kidney Measurements: 

Ultrasound measurements of both kidneys were taken on day 0, while a ruler was used for measurements of the right kidney 

after surgery and measurements of the left kidney after five days post- surgery.  

 

Statistical Analysis: 

The collected data obtained from the study groups was analyzed using Statistical Package for the Social Sciences (SPSS- for 

windows, Version 18.0). The data will be subjected to multiple comparisons using Student- T test and correlation coefficients 

for data expressed as mean ± standard deviation. Also a non-parametric test using Chi-square test will be used for nominal 

data expressed as percentages or grades. 
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Results 
General Observations Following Nephrectomy: 

During this experimental study, unilateral nephrectomy was assessed. Clinically the rabbit unilateral nephrectomy was found 

to be successful and reliable. All animals were returned to their normal appetite, urination and defecation with twenty-four 

hours post-urgery. 

 

Physiological parameters: 

Showed in Table (1) there was no significant change in rectal temperature and respiratory rate, while the pulse rate was 

showed a significant increase on the fourth day after nephrectomy and the respiratory rate was mild increase at the fifth day 

after surgery. 

 
Table (1): Effect of unilateral nephrectomy on clinical parameters of rabbits 

Parameters Days (mean) SE LS 

0 1 2 3 4 5 

Rectal temperature 

(
o
C) 

36.68 36.65 36.74 35.96 35.91 35.89 +0.13 NS 

Pulse rate 

(beats/min) 

123.75
a
 128.00

a
 114.13

a
 122.88

a
 148.25

b
 123.5

a
 +2.58 * 

Respiration rate 

(breaths/min) 

71.58 75.00 92.13 85.00 92.38 94.13 +3.67 NS 

                                 Day 0: before nephrectomy               Day 1,2,3,4,5,6: after nephrectomy 

                                    a and b means values within the same row having different superscripts, differ significantly 

                             SE: standard error                             LS: level of significance                NS: Not significant                             *: P<0.05 
 

Blood metabolites: 

As Shown in Table (2) there was no significant change in urea, creatinine and total protein, while albumin was showed a 

significant increase on the third day after nephrectomy compared with day before surgery. Urea, creatinine and total protein 

were mild increase after nephrectomy and mild decrease at the fifth day after surgery. 

 

Table (2):Effect of unilateral nephrectomy on some blood metabolites of rabbits 

Parameters Days (mean)  SE LS 

0 1 2 3 4 5  

Urea (mg/dl) 41.92 64.63 64.88 51.38 65.63 63.88 +5.81 NS 

Creatinine (mg/dl) 0.34 0.51 0.70 0.63 0.73 0.55 +0.27 NS 

Total protein (g/dl) 2.72 3.19 3.91 3.71 4.55 4.08 +0.38 NS 

Albumin(g/dl) 1.83
a
 2.20

ab
 3.50

b
 2.81

ab
 3.18

ab
 3.17

ab
 +0.32 * 

                       Day 0: before nephrectomy               Day 1,2,3,4,5,6: after nephrectomy 

                         a, b and c means values within the same row having different superscripts, differ significantly 

                      SE: standard error                             LS: level of significance                   NS: Not significant                             *: P<0.05 

 

Kidney measurements: 

Kidneys measurements were taken mean±SD pre-surgery as stander measurements and post-surgery as pathological changes 

after nephrectomy as shown in Tables (3). Renal lengths were 2.27±0.16 cm on the left side and 2.89±0.40 cm on the right 

side. Renal widths were 1.54±0.10 cm on the left side and 2.09±0.43cm on the right side, renal weight were 2.8±0.44 cm on 

the left side and 4.05±1.41cm on the right side. No significant changes were seen in length and weight; while a significant 

change (P value ≤ 0.05) was occurred in right kidney width than left kidney, however, right kidney measurements larger than 

left kidney. 

 

Table (3): Mean ± SD of Kidneys measurements before and after nephrectomy in rabbits: 

Measurements Length(cm) width(cm) Weight(g) 

Pre-surgery 

Post-surgery 

Sig 

2.27±0.16 

2.89±0.40 

NS 

1.54±0.10 

2.09±0.43 

* 

2.8±0.44 

4.05±1.41 

NS 

                       n = 12                                     Sig: Significance 
                            NS= Non significant              *= Significant at (P ≤ 0.05) 

Discussion 

Nephrectomy is a common procedure in urology due to different reasons. International guidelines recommend radical 

nephrectomy for large and complex renal cell carcinomas, which are not eligible for nephron sparing surgery (VanPoppelet 

al., 2007). The aim of this study was to assess the efficacy of right kidney safe life of rabbit nephrectomy and determine the 

effect of nephrectomy on physiological parameters, renal function, and morphometric changes after unilateral nephrectomy. 
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Rectal temperature in this study was recorded on zero day until five days after surgery, there was no significant change in this 

time duration, this results is agree with Udegbunam et al., (2015), who reported that there is no significant (p>0.05) 

difference occurred when the mean rectal temperature of the groups were compared. In our study the pulse rate was showed a 

significant increase on the fifth day after nephrectomy, this results were in line with those results of Kuncovaet al., (2009), 

who reported that the significantly higher in the resting heart rate and the parasympathetic tone, measured as the effect of 

atropine after administration of metipranolol was significantly lower than in control animalsin 5/6 nephrectomy in rats. While 

Švíglerováet al., (2010), who reported that the elevated resting heart rate, diminished parasympathetic cardiac tone. Also 

Jairath, (2016), who reported that there was statistically insignificant difference between all cardio-respiratory factories at all-

time intervals except for heart rate and mean blood pressure at 0 hour in group A as compared to group B post- surgery. 

During this study the respiratory rate was mild increased occurred on the last three days post-surgery, our results were 

strongly supported by finding of Shariatet al., (2014), who reported that the all clinical findings include heart rate; respiratory 

rate and body temperature were within normal ranges in both groups on days 1 and 30 after surgery. 

 

This study found that there was no significant change in urea, creatinine and total protein, while albumin was showed a 

significant increase on the second day after nephrectomy compared with day before surgery. Urea, creatinine and total protein 

were mild increase after nephrectomy and mild decrease at the fifth day after surgery. Our result in line with Abdelaal and 

Khalil (1997) who found slight elevation of nitrogenous urea but not significant after nephrectomy.  We find that the results 

of creatinine in this study are similar to those of Al-Kelaby et al (2018). There were no significant change of total protein 

levels in this study, this agree with Taylor et al., (1954) who  reported that total protein was not influenced by nephrectomy. 

Taylor et al., (1954) reported that a slight drop in albumin from 3.58 to 3.13 gm/100 ml was occurring. Plasma was detected 

with a concomitant increase in some of the other plasma protein fractions. This is not far from our results, albumin slightly 

increase in day 2 after nephrectomy and then decrease.   

 

The right kidney length in this study was found 2.89±0.40cm, width 2.09±0.43cm, and weight 4.05±1.41g. These results in 

the same line with Banzatoet al., (2015), who reported that the normal kidney ultra-sonographic measurements were found 

the right kidney length was found 2.87±0.34mm, width 1.72±0.17mm and also agree with Santos-Sousa et al, (2015), who 

reported that the mean and standard deviation of the length of the right kidney was 3.15±0.26 cm in males and 3.13±0.38 cm 

in females. Also agree with Santos-Sousa et al, (2015), how reported that the width of the right kidney was 1.93±0.08 cm in 

males and 2.0±0.07 cm in females. The left kidney length in this study was found 2.27±0.16 cm, width 1.54±0.10cm, and 

weight 2.8±0.44cm. This results were in line withSantos-Sousa et al, (2015), how reported that the mean and standard 

deviation of the length of in the left kidney was 3.08±0.08 cm in males and 3.16±0.08 cm in females, also these results in the 

same line with Banzatoet al., (2015), who reported that the left kidney length was found 2.86±0.33mm, width 1.72±0.19cm. 

 

Conclusion 

In conclusions, the remaining kidney can adapt after the nephrectomy by increasing its size and the tubules of glomerulus and 

maintaining reasonable levels of creatinine, urea, protein and albumin.  
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