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░ 1. Introduction 

Gross morphometry this are the measurable features such as the volume, thickness, height, width and weight of an 

organ (Bakker et al., 1998; Emamian et al., 1993). This can help in noticing if there are some changes within an 

organ such as during an occurrence of a disease or growth (Hansen et al., 2015). Some imaging modalities such the 

ultrasound have been used in measuring the volume, length, width and the thickness of organs when suspecting 

pathological process taking place within them such as in Acute and chronic kidney disease, liver diseases, sleep 

injury and many others (Kang et al., 2007; Lucisano et al., 2015). 

Nephrotoxicity is a pathological change in the kidney during an occurrence of a disease or when introduced with a 

nephrotoxic agent (Venkatesan et al., 2000). Many nephrotoxic agents cause gross morphological changes to the 

kidney to indicate development of a pathological injury (Kim & Moon, 2012). Some of the organs increases in size 

and others reduces in size during development of the disease (Ammirati, 2020).  

Cisplatin is a neoplastic drug that is used alongside other cancer medication in managing the soft tissue tumors that 

can affect the testis, cervix, neck, lung, thyroid and other regions of the body (Arany & Safirstein, 2003). Majority 

of the patients using it have been associated with the kidney disease during the prescription period and therefore it 

is used with a lot of restriction (Manohar & Leung, 2018). Mostly the kidney disease has been associated with the 

elderly that uses the cisplatin medication (Launay-Vacher et al., 2008).  

This study will help in giving knowledge usage of the gross morphological features such the length, weight, 

volume, thickness and width of the kidney in assessing the development of nephrotoxicity after administration of 

cisplatin in the population that uses it. This can be done together with the biochemical parameters. 

AB STRAC T  

Background: Cisplatin is always used alongside other chemotherapy drugs in management of neoplastic conditions. Despite its clinical 

effectiveness, it has been associated with acute kidney disease to the patients that uses it. However, there is paucity of data on gross morphological 

changes on the kidneys following cisplatin induced nephrotoxicity.  

Objectives: The study aimed at assessing the gross morphological changes in cisplatin induced nephrotoxicity.  

Methodology: The study employed a posttest control experimental study design. Ten animals were randomly separated into two groups of control 

and experimental groups of five animals each. The control group was only fed and never administered with any drug. The experimental group was 

administered with stat dose of 0.28mg/kg/bwt/ intraperitoneal cisplatin. On the sixth day all animals were sacrificed.  

Results: The study found out that there were significant changes in gross morphology in terms of mean weight, width, volume, thickness and length 

of the rat’s kidney following cisplatin induced nephrotoxicity.  

Conclusion: A stat dose of 0.28mg/kg/bwt intraperitoneal cisplatin can cause gross morphological changes in kidneys. 

Keywords: Cisplatin; Gross Morphology; Nephrotoxicity; Wister Albino Rats.   
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░ 2. Material and Methods 

The study was conducted in a medical institution and followed all the ethical approval process with the following 

reference numbers UEAB/ISERC/01/2023 and NACOSTI/P/23/23376. The study adopted posttest control 

experimental study design. Ten albino rats were randomly selected and separated into two groups of five animals 

each and that was the Control and the Cisplatin group and were put in cages for seven days to acclimatize. The 

control group was only fed on feeds plus water adlibitum. The Experimental group was administered with 0.28mg/ 

kg/bwt of intraperitoneal cisplatin stat. On the day six of the experiment all animals were humanely sacrificed, 

blood samples were taken to confirm the changes that would have taken place in the serum urea and creatinine 

level as a result of cisplatin toxicity. The abdomen was dissected and the kidneys were removed. The kidney 

weight, thickness, width, length and volume were measured using calipers, rulers and calibrated jars. The volume 

was measured using the Archimedes immersion principle and the displaced volume was assumed to be the volume 

of the kidney.  

 

Figure 1. Measuring of the weight, length, width and volume of the kidney 

Key: a- weight of the kidney, b- length, c- width and d- volume. 

░ 3. Results 

3.1. Observed gross anatomy of the kidney of Wister albino rat 

On observation, the kidneys were bean shaped and reddish brownish in color located between the intestines 

anteriorly and the posterior aspect of the peritoneal cavity on sides of the vertebral column. The renal veins and the 

arteries were connected to the vena cava and the aorta respectively. The left kidneys were more caudal than the 

right ones and were covered by a connective tissue. The cortex, medulla and renal pelvis were normal in all the 

groups, this concured with the normal anatomy of winster rats. There were no abnormal variations observed in the 

kidney gross morphology (Figure 2). 
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Figure 2. Observed gross anatomy of the Wister albino rats kidneys 

Key: a- right kidney, b- left kidney, c- cortex, d- renal pelvis, e- medulla. 

3.2. Gross morphometry of Wister albino rats 

Table 1. The mean length, volume, weight, width and thickness between the experimental                                               

group one and control of the right kidneys 

Groups Mean weight 

right kidney 

Mean ± SEM 

Mean length 

right kidney 

Mean ± SEM 

Mean width 

right kidney 

Mean ± SEM 

Mean volume 

right kidney 

Mean ± SEM 

Mean thickness 

right kidney 

Mean ± SEM 

Control 

(water+ feeds) 

1.150   .02 18.25     11.35     2.30     5.59 .03 

Experimental GP1 

(0.28mg/cisplati) 

0.894   .19 16.28     
9.53     1.86     3.39 .80 

P Value < 0.0001** < 0.0001** < 0.0001** < 0.0001** < 0.0001** 

Key: 0.28mg/kg of cisplatin was given to Experimental group one to induce nephrotoxicity. SEM- Standard error 

of mean, P value less than 0.05 was considered statistically significant. 

There was significant (P < 0.0001**) reduction in the mean length, width, volume, thickness and weight of the 

right kidney for experimental group as correlated with the control group. The P values were tested between the 

mean difference of the control (water + feeds) and Experimental group one (0.28mg/kg cisplatin) using one way 

ANOVA and post hoc test (Table 1). 

Table 2. The mean length, volume, weight, width and thickness between experimental                                                   

group one and control of the left kidneys 

Groups Mean weight 

left kidney 

Mean ± SEM 

Mean length 

left kidney 

Mean ± SEM 

 

Mean width 

left kidney 

Mean ± SEM 

 

Mean volume 

left kidney 

Mean ± SEM 

 

Mean thickness 

left kidney 

Mean ± SEM 

Control 

(water+ feeds) 

0.91 .01 14.82     9.68     1.61      4.29     
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Experimental GP1 

(0.28mg/kg 

Cisplatin)  

0.61 .33 12.64              1.23 .31
 

3.42     

P Value < 0.0001** < 0.0001** < 0.0001** < 0.0001** < 0.008** 

Key: 0.28mg/kg of cisplatin was given to Experimental group one to induce nephrotoxicity, SEM- Standard error 

of mean, P value less than 0.05 was considered statistically significant. 

There was statistical significance (P <0.0001**) reduction in weight, length, width, volume and thickness of the 

left kidney for experimental group as correlated with the control group. The P value was tested between the mean 

difference of the control (water + feeds) and Experimental group one (0.28mg/kg cisplatin) using one way 

ANOVA and post hoc test (Table 2). 

3.3. Terminal body weight 

Table 3. Mean body weight between experimental group and control group 

Groups Mean weight of the rats (Mean ± SEM) 

Control group 302 ± 0.60 

Experimental group 263 ± 4.27 

P value P ≤ 0.0001** 

Key: 0.28mg/kg of cisplatin was given to Experimental group one to induce nephrotoxicity, SEM- Standard error 

of mean, P value less than 0.05 was considered statistically significant. 

There was significant (P ≤ 0.001) reduction in mean body weight of experimental group one as compared to the 

control. The P value was tested between the mean difference of the control (water + feeds) and Experimental group 

one (0.28mg/kg cisplatin) using one way ANOVA and post hoc test (Table 3).  

░ 4. Discussion 

4.1. Influence of cisplatin on body and kidney weight  

There was a significant reduction of terminal body weight of experimental group compared to the control group, 

this may have been a result of secondary effects of renal toxicity including anemia and liver failure. Previous 

studies also reported a gradual reduction in weight in relation to higher doses of nephrotoxic agents (Chen et al., 

2014; Yaman & Balikci, 2010). The current findings demonstrated no significant change in daily body weight 

among the rats of the control group.  

4.2. Influence of cisplatin on volume, width, length and thickness of the kidneys  

There was a significant reduction in the volume of the kidney for the experimental group one as compared to the 

control. This might be as a result of the distortion of the glomerulus and necrosis of the epithelium tissues of 

tubules. This study finding concurred with results of the (Kunogi et al., 2021) who recorded a 25% reduction in 

volume following cisplatin-induced nephrotoxicity. There was a significant decrease in thickness, width, and 

length in the experimental group one as compared to the control.  
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░ 5. Conclusion 

The gross morphometry parameters such as the length, width, thickness and volume of the kidney were able to 

demonstrate Cisplatin induced nephrotoxicity and restoration effects of Mwarubaini among the Wister albino rats. 
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