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THE EFFECT OF CHRONIC INTOXICATION WITH 

HEAVY METAL-CONTAMINATED FEED ON THE 

FUNCTIONAL STATE OF RAT KIDNEYS 
 

The particular danger of heavy metals lies in their ability to accumulate in 

living organisms, become incorporated into metabolic cycles, form highly toxic 

organometallic compounds, and undergo transformations while moving between 

different environmental compartments without undergoing biological degradation. 

As a result, they can cause both acute and chronic poisoning. 

After accumulating in the soil, heavy metals migrate into groundwater, enter 

various parts of plants, and subsequently pass through the food chain into the bodies 

of animals and humans. 

The aim of this study was to assess the toxicological effects of a complex of 

heavy metals on vital physiological processes in animals living in areas affected by 

military conflict. 

The experiment was conducted on male Wistar rats that were fed daily with 

feed contaminated with heavy metals for 16 weeks. 
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The concentrations of creatinine and urea in the blood of the experimental 

animals were determined using the clinical diagnostic analyzers RNL-200 and JN-

1101-TR2. 

The glomerular filtration rate (GFR) was estimated by determining endogenous 

creatinine clearance according to the following formula: 

GFR = (V × UCr) / PCr 

where GFR is the glomerular filtration rate, V is urine volume, UCr is the creatinine 

concentration in urine, and PCr is the creatinine concentration in blood plasma. 

To assess the functional state of the renal tubular apparatus and the efficiency 

of sodium reabsorption, the fractional excretion of sodium (FENa) was determined. 

This index characterizes the relationship between the amount of sodium filtered by 

the glomeruli and its subsequent reabsorption in the nephron tubules. 

FENa was calculated using the standard formula: 

FENa (%) = 100 × (CrS × NaU) / (NaS × CrU) 

where CrS is the concentration of creatinine in blood plasma, CrU is the 

concentration of creatinine in urine, NaU is the concentration of sodium in urine, 

and NaS is the concentration of sodium in blood plasma. 

The obtained data demonstrated a significant increase in creatinine levels with 

increasing duration of intoxication. A gradual increase from 62 μmol/L during the 

first week to 77 μmol/L by the 11th week was observed, compared with a control 

value of 59 μmol/L. Thus, over 11 weeks, the creatinine concentration increased by 

more than 35%. 

A progressive increase in blood urea concentration was observed from the first 

week of the experiment. Urea levels increased from 14 mmol/L in week 1 to 18 

mmol/L in week 16, whereas the control value was 12 mmol/L. Thus, the urea 

concentration increased by more than 30%. 

A gradual decline in the glomerular filtration rate was recorded beginning in 

the third week of intoxication and continued throughout the experimental period. 

The GFR decreased from 259 μL/min in week 1 to 198 μL/min in week 16, 

compared with a control value of 281 μL/min. 

The experiment also showed that FENa increased progressively from 0.76% in 

week 1 to 0.83% in week 12, whereas control values remained below 0.71%. 

Between weeks 13 and 16, FENa increased by no more than 5%. 

The main histopathological changes observed in the kidneys following chronic 

consumption of contaminated feed included loss of the brush border and thickening 

of the basement membrane in the renal tubules, retraction of glomerular tufts, 

glomerular fibrosis, inflammation, hemorrhage, and necrosis. The severity of these 
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histopathological alterations increased progressively with the duration of the 

experiment. 

The study demonstrated that prolonged exposure to heavy metal-contaminated 

feed for 16 weeks caused pronounced structural and functional alterations in the 

kidneys of Wistar rats. 

The development of nephrotoxic changes was accompanied by a progressive 

increase in blood creatinine and urea concentrations, a decrease in glomerular 

filtration rate, and an increase in fractional sodium excretion. These findings 

indicate impairment of both glomerular and tubular mechanisms involved in 

nephron function. 

  


