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INTRODUCTION 

The kidney consists of specialized morphological structures with specific 

functions. These functional units comprise glomeruli that co-localize with 

afferent and efferent arterioles, which form the Bowman’s capsule, this 

compartment is a key for the filtration of blood (Brenner, 2004) 

The initiating causes of urinary system diseases are highly variable, 

including drug toxicity, inflammation, oxidative stress, hyperuricemia, 

dyslipidemia, autoimmune diseases, and urinary tract infections (Tanner et 

al., 2012; Jabarpour et al., 2019 and Ejaz et al., 2019). 

Diseases of the bladder and urethra are more common and more 

important than diseases of the kidneys in farm animals. Occasionally, renal 

insufficiency develops as a sequel to diseases such as pyelonephritis, 

embolic nephritis, amyloidosis, and nephrosis. Knowledge of the physiology 

of urinary secretion and excretion is required to properly understand disease 

processes in the urinary tract (Radostits et al. 2006).  

Oxidative stress, a disturbance in the complex pro-/antioxidant balance, is 

widely recognized as a critical component of the pathogenesis and 

progression of urinary system diseases (Che et al., 2014 and Daenen et al., 

2019). Due to its high metabolism, the kidney is extremely vulnerable to 

oxidative damage, and several experiments have shown that oxidative stress 

can cause/accelerate both disease progression and complications (Scholze et 

al., 2016 and Daenen et al., 2019). Despite several experimental and clinical 

studies having explored the intricate mechanisms between urinary system 

diseases and oxidative imbalance, the pathophysiological mechanisms of 

organ damage have not been clarified (Pellegrino et al., 2019). The details of 
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renal function and renal failure in farm animals have received only limited 

study (Radostits et al. 2006). 

Aims of the work: 

1. Evaluating the value of blood biochemical and urine analysis in 

diagnosis of urinary tract affections in cattle.    

2. Investigating the effect of urinary tract affections in cattle on 

blood oxidative stress. 
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REVIEW OF LITERATURE 

The urinary tract consists of the bladder, ureters, and kidneys, and is an 

essential organ system for filtration and excretion of waste products and 

maintaining systemic homeostasis (Radostits et al., 2006). 

The kidney consists of specialized morphological structures with 

specific functions. These functional units comprise glomeruli that co-

localize with afferent and efferent arterioles, which form the Bowman’s 

capsule. This compartment is a key for the filtration of blood, and the 

glomeruli membrane is surrounded externally by podocytes that constitute 

a protective layer in addition to the glomerular endothelial cells and 

smooth muscles cells located on the inner surface of the vessels. 

Mesangial cells regulate capillary flow which directly influences the 

glomerular filtration rate (GFR). Afferent and efferent arterioles constrict 

and dilate under various stimuli and regulate glomerular blood flow. The 

diameter of the efferent arterioles is smaller than the afferent arterioles, 

thus creating background resistance to blood flow. Hydraulic pressure of 

the renal circulation drops progressively along intra-renal micro-

circulation. (Brenner, 2004) 

The pathophysiology of urinary system diseases involves two 

mechanisms: the initial mechanism of the specific underlying etiology (as 

immune complex glomerulonephritis or the exposure to toxins in some 

renal tubules (and interstitial disease) and a series of progressive 

mechanisms involving the hyperfiltration and hypertrophy of the 

remaining viable nephrons. In addition, inflammation causes epithelial–

mesenchymal transitions in renal tubular cells that move away from the 

basal membrane and form new interstitial fibroblasts that lead to tissue 

fibrosis. Interstitial fibrosis seems to drive further nephron injury through 
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the promotion of renal ischemia. Remaining viable nephrons lose the 

ability to perform autoregulation, resulting in systemic hypertension, 

which will ultimately be more damaging to the glomerulus and worsen 

urinary system diseases progression (Schnaper et al., 2017).  

Diseases of the bladder and urethra are more common and more 

important than diseases of the kidneys in farm animals. Occasionally, 

renal insufficiency develops as a sequel to diseases such as pyelonephritis, 

embolic nephritis, amyloidosis and nephrosis. A knowledge of the 

physiology of urinary secretion and excretion is required to properly 

understand disease processes in the urinary tract. The principles of renal 

insufficiency presented here are primarily extrapolated from research in 

other species, particularly human medicine. Although, in general, these 

principles probably apply to farm animals, the details of renal function and 

renal failure in farm animals have received only limited study (Radostits et 

al., 2006). 

In chronic kidney diseases mostly characterized by proteinuria and 

inflammatory conditions, cytoskeleton (extracellular matrix) integrity is 

impaired, that leads to podocyte foot process effacement (Krishnan et al., 

2018). 

The urinary tract is constantly exposed to microorganisms that inhabit 

the gastrointestinal tract, but generally the urinary tract resists infection by 

gut microorganisms. This resistance to infection is mainly ascribed to the 

versatility of the innate immune defences in the urinary tract, as the 

adaptive immune responses are limited, particularly when only the lower 

urinary tract is infected. In recent years, as the strengths and weaknesses 

of the immune system of the urinary tract have emerged and as the 

virulence attributes of uropathogens are recognized, several potentially 
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effective and unconventional strategies to contain or prevent urinary tract 

infections have emerged (Abraham and Miao, 2015).  

Urinary tract infection (UTI) 

Glomerulonephritis can occur as a primary disease or as a component 

of diseases affecting several body systems. In primary glomerulonephritis, 

the disease involves only the kidney, predominantly affecting the 

glomeruli although the inflammatory process extends to affect the 

surrounding interstitial tissue and blood vessels (Radostits et al., 2006).  

Pyelonephritis is an inflammation of the renal pelvis and renal 

parenchyma, which is often accompanied by ureteritis and cystitis (Confer 

and Panciera, 1995).  

According to Confer and Panciera (1995), a common cause of 

pyelonephritis in cattle is an ascending infection, often associated with the 

reflux of infected urine from the ureters and urinary bladder into the renal 

pelvis. It has also been reported that catheterization of the urinary bladder 

may induce pyelonephritis (Van Metre and Divers, 2002). 

Rebhun et al. (1989) described the clinical signs of pyelonephritis in 

cattle, which in acute cases may include anorexia, decreased milk 

production, fever and colic, and in chronic cases weight loss. Strangury, 

polyuria, an arched stance, swishing of the tail and gross haematuria or 

pyuria may occur. Organisms that have been associated with the disease in 

cattle are Escherichia coli, Arcanobacterium pyogenes, Corynebacterium 

renale, Corynebacterium pilosum, Staphylococcus aureus, Streptococcus, 

Enterococccus, Proteus, Klebsiella and Pseudomonas species. 
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Yeruham et al. (2006) reported that cystitis, urethritis and 

pyelonephritis in cattle most commonly result from ascending urinary tract 

infection with Corynebacterium renale, Corynebacterium pilosum or 

Escherichia coli. Depression, muscle wasting, weakness and frequent 

urine dribbling were the main characteristics of UTI in calves. Affected 

cows showed weight loss and an abrupt reduction in feed intake and milk 

production.  

Pathology of the urinary system  

Diseases of the kidneys are as complex as its structure that damage the 

three basic morphologic components; glomeruli, tubules, and interstitium. 

Further, some components appear to be more vulnerable to specific forms 

of renal injury: for example, tubular and interstitial diseases are more 

likely to be caused by toxic or infectious agents. In spite of, other diseases 

damage more than one structure. Chronic renal disease can be able to 

destruct all three components of the kidney, culminating in chronic renal 

failure, and what has been known, end stage contracted kidney. Renal 

diseases have received much less attention in cattle than in some species 

and there is still a lack of knowing in this field (Constable et al., 2017). 

Katsoulos et al. (2020) found that renal lesions were detected in 37 out 

of 53 animals that examined after slaughter. Eleven cattle had interstitial 

nephritis (IN), 7 had glomerulonephritis (GN), and 19 had both lesions 

(IGN). In all cases, histopathologic changes were mild. 

El-Mashad et al. (2019) detected the comparative pathological 

affections in kidneys of cattle that were collected from El-basatin abattoir 

in Cairo-Egypt. Microscopically, the highest incidence of interstitial 

nephritis was found to be 17.39%, followed by glomerulonephritis 

https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/urethritis
https://www.sciencedirect.com/topics/veterinary-science-and-veterinary-medicine/corynebacterium
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21.73%; circulatory disturbances were 15.94%; suppurative nephritis were 

11.59%; amyloidosis was 7.24%. Moreover, parasite, stones, polycystic 

kidney, hydronephrosis and acute necrotic nephritis were observed in few 

cases of cattle as 2.89%, 7.24%, 2.89%, 8.69% and 4.34% respectively. 

Furthermore, at histopathological examination of the kidneys slight to 

severe mononuclear cell infiltrations were commonly observed. 

Haemorrhage and connective tissue proliferations were also seen. 

Neutrophil leucocyte infiltrations caused by pyelonephritis were observed 

in some cases and multiple stone formations were found in these cases. 

Calcium deposits and eosinophilic material were found in the medullary 

tubules and pelvic lumens in some kidneys. Whereas sand-like material 

accumulation seen in urinary bladders in some cases, no obstruction was 

observed in the urinary canal in this study. 

El-Mashad et al. (2019) performed a pathological study on kidneys 

affections in slaughtered cattle. Inflammatory conditions in the kidneys 

were a common finding in both cattle. However, parasitic infestation is not 

a common finding in renal lesion. The authors found that in 

hydronephrosis, the kidneys were swollen and enlarged. 

Histopathologically, the kidneys showed degenerative changes in the 

glomerular tuft manifested by vesiculation of the cytoplasm of endothelial 

cells lining of the glomerular tuft capillaries. Moreover, segmentation of 

the glomerular tuft with periglomerular mononuclear cell infiltration were 

also detected. Occasionally, the lumen of large numbers of renal tubules 

contained proteinaceous eosinophilic material. Cystic dilatations of some 

of the renal tubules were also seen. Membranous glomerulonephritis was 

identified grossly as the kidneys were enlarged, pale, with smooth 

nonadherent surface. Microscopically, the glomeruli showed severe 

thickening and hyalinization of the Bowman's capsule and the basement 
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membrane of the glomerular tuft. Shrinkage and segmentation of the 

glomerular tuft were also seen.  

Urine analysis  

Urine content is affected by diet, water intake, activity, and body 

temperature. Morning urine is more concentrated, and is more likely to 

contain cells, casts, and abnormal constituents, but it is unaffected by 

activity or feeding. Normal urine can range from clear to dark yellow. 

Darker urine is usually, but not always, more concentrated. Some foods 

can affect the color of urine, such as carrots, blackberries, beets, and 

rhubarb. Turbidity or cloudiness indicates the presence of crystals, cells, 

mucus, bacteria, casts, or fluids from the reproductive tract. Test strips are 

a simple way to evaluate multiple parameters including specific gravity, 

pH, protein, glucose, ketone, bilirubin, urobilinogen, leukocytes, nitrite, 

and hemoglobin (Whalan, 2015). 

Urinalysis is an important laboratory test that can be readily performed 

in veterinary practice and is considered part of a minimum database. It is 

useful in documenting various types of urinary tract diseases and may 

provide information about other systemic diseases, such as liver failure 

and hemolysis (Callens et al., 2015). 

Unlike blood analysis, urinalysis is a simple, safe, and noninvasive 

method to investigate health status; it creates no discomfort, poses no 

health-related risks, and has no direct side effects. Besides diagnosing 

specific kidney diseases or failures, the main indications for urinalysis in 

dairy cows are the detection and monitoring of energy balance and 

periparturient metabolic diseases, as highlighted by recent research. 

Moreover, urine macro-mineral analysis is considered a very useful tool to 
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gauge acid-base balances; urinalysis is more accurate than blood analysis 

in reflecting the attempts of the kidneys to stabilize the serum acid-base 

status, which is subject to strict homeostatic control. Thus, urinalysis could 

be a useful tool to troubleshoot and monitor metabolic problems, but 

information on values in healthy cows and the influence of external factors 

is essential for the correct evaluation of results (Constable et al., 2017). 

The urinalysis is a diagnostic test may be crucial for the early 

identification of numerous metabolic diseases and can allow for early 

intervention or prevention. The urinalysis should be considered an 

essential part of every diagnostic workup for ill patients, but also as 

essential part of the general wellness examination and should be 

performed regardless of the patient’s age or current health status (Piech 

and Wycislo, 2019). 

Although overlooked by some practitioners, a complete urinalysis is 

often considered to be the single most important diagnostic test by many 

veterinary specialists. In addition to the identification of urinary tract 

disorders, such as bacterial cystitis, protein-losing nephropathy, and 

transitional cell carcinoma, a urinalysis can aid in the diagnosis of 

nonurinary tract disorders. Endocrinopathies such as diabetes mellitus and 

other systemic disorders such as intravascular hemolysis can often be 

diagnosed through urine evaluation (Piech and Wycislo, 2019).  

Chemical analysis of urine is most performed semi-quantitatively by 

use of reagent dipstick systems. The results of individual reagent pads on 

dipstick are typically graded on scales provided by the manufacturer. 

These strips can either be visually interpreted or analyzed by automated 

methods, which most commonly implement reflectance photometry.4 

Several recent studies reported good agreement between visual estimation 
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and automatic measurements for most parameters. In general, urine 

dipstick is reliable for the measurement of urine pH, glucose, ketones, 

bilirubin, occult blood, and protein. They are considered unreliable for 

measurement of urine specific gravity and leukocytes, which should be 

assessed by refractometry and a microscopic sediment examination, 

respectively. Nitrite and urobilinogen measurements are also not typically 

reported in veterinary medicine (Piech and Wycislo, 2019). 

A complete urinalysis consists of the assessment of color and clarity, 

measurement of urine specific gravity (USG), chemical analysis of urine, 

and microscopic examination of a urine sediment. It is important to 

remember that the results of these tests should be interpreted together 

rather than in isolation, considering pertinent patient clinical history and 

other physical examination findings. Urine should be at room temperature 

before evaluation to ensure accurate results and should be analyzed within 

60 minutes of collection to avoid temperature and time-dependent effects 

on crystal formation (Parrah et al., 2013 and Piech and Wycislo, 2019). 

Normal urine contains only traces of protein due to normal leakage. 

Protein that passes through the glomeruli is reabsorbed in the tubules. It is 

normal to find brief proteinuria in newborn animals, during estrus, at 

parturition, or following exercise; otherwise, proteinuria is considered 

pathologic (Whalan, 2015). 

The normal composition of urinary protein is about 40% of albumin, 

40% of tissue proteins originating from renal and other urogenital tissues, 

15% of immunoglobulins and their fragments, and remaining 5% of other 

plasma proteins. Healthy individuals are known to excrete protein in their 

urine. Abnormalities may occur both in the quantity and in the 

composition of urinary proteins. Several systemic and primary renal 
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diseases may affect one or more glomerular structures and thereby 

increase the effective permeability of the glomeruar capillary wall to 

proteins. Proteinuria following a renal damage has been studied most 

intensively and is still regarded as one of the most sensitive markers for 

the pathologic conditions of the kidney (D'amico and Bazzi, 2003; Grauer, 

2011) 

Tests have been developed for the detection of proteinuria, including 

the dipstick colorimetric test as a first-line screening test, the sulfosalicylic 

turbidimetric test or the Heller reaction, and the urine protein:creatinine 

(UPC) ratio (Garry et al., 1990; Gaspari et al., 2006; Grauer, 2007; 

Grauer. 2011). 

Apart from urinary tract infections such as cystitis and pyelonephritis, 

there are sporadic reports of clinical conditions with renal involvement 

associated with proteinuria in cattle, all due to glomerulonephritis. In 

addition, proteinuria due to lymphocytic and neutrophilic 

glomerulonephritis with degenerated tubular epithelium has been observed 

in cattle infected with Pasteurella multocida B as well as after active 

immunization with the Salmonella Typhimurium core antigen vaccine 

(Murray and Sharpe, 2009; Annas et al., 2015; Bernier et al., 2018) 

In cattle, the assessment of proteinuria, as one of the indicators for 

renal disease, cannot be performed accurately at the farm; urine dipsticks 

give false-positive results for proteins due to the alkaline pH of urine. 

Therefore, proteinuria measurements should be performed using either 

semiquantitative methods, like a sulfosalicylic acid test or other 

quantitative laboratory methods (Divers, 2008 and Nourmohammadzadeh 

et al., 2010).  
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Katsoulos et al. (2020) found that serum biochemical profiles did not 

show any suspicion of subclinical renal disease in cattle; all animals had 

serum albumin, BUN, and creatinine concentrations within the reference 

intervals, and urine pH values were >7.5. This is associated with mild 

renal pathology confirming the subclinical disease course in these animals. 

The authors added that, proteinuria was associated with interstitial 

nephritis in the majority of cases. However, it has been reported that 

proteinuria could result in cases of interstitial nephritis as excessive 

protein concentrations in the glomerular filtrate contribute to interstitial 

inflammation, fibrosis, and cell death. Therefore, it can be assumed that 

functional or prerenal proteinuria or undetectable structural damage might 

have increased the amount of protein in the glomerular filtrate, in turn, 

causing interstitial nephritis.  

Urine reference values of cattle, as well as the composition of the 

bovine urinary proteome have been previously reported (Bathla et al., 

2015; Rawat et al., 2016; Isani et al., 2018; Ihedioha et al., 2019; Herman 

et al., 2019 and Ferlizza et al., 2020). 

Several studies had reported that cattle urine samples had an alkaline 

pH, between 8 and 9 (Herman et al., 2019; Ihedioha et al., 2019; Ferlizza 

et al., 2020). 

Ihedioha et al. (2019) performed a cross-sectional study and evaluated 

kidney function and urinary analytes in cattle presented for slaughter at 

Nsukka abattoir, Enugu State, Nigeria. Serum creatinine evaluation of the 

133 cattle showed that 7.5% (10 cattle out of 133) had renal impairment 

(serum creatinine above 2 mg/dl). There was no significant association (p 

> 0.05) between renal impairment and age or sex. Out of the sampled 

cattle, 11 (8.3%) had positive urine bilirubin levels, while none (0%) had 
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urobilinogen in urine, and 5 (3.8%) were positive for ketonuria. Only 6 

(4.5%) were positive for urine glucose, but 113 (92.5%) were positive for 

urine proteins. The cattle sampled had urine pH ranging from 6 to 9, and 

specific gravity ranging from 1.000 to 1.030 and of all the sampled cattle, 

6 (4.5%) were positive for nitrite. The authors concluded that based on the 

serum creatinine level, which is a known marker of kidney function, 7.5% 

of cattle sampled had renal impairment. 

Blood contamination within a urine sample may also contribute to 

proteinuria. However, several studies on urinary blood contamination 

found that significant proteinuria (21 or greater) on the urinary dipstick 

pad often does not occur until the urine sample is visibly pink. 

Interestingly, yellow urine that contains blood (but is not visibly pink in 

color) may still have a significantly elevated urine protein to creatinine 

ratio compared with yellow urine without blood contamination, which 

may or may not result in a clinically relevant increase in urine protein to 

creatinine ratio. If proteinuria is identified via dipstrip methods in a patient 

with an inactive sediment, it is recommended to repeat a full urinalysis 

and, if proteinuria is still present, to perform more quantitative tests such 

as a urine protein to creatinine ratio (Vaden et al., 2004 and Vientós-Plotts 

et al., 2018). 

A variety of oxidation products are found in urine and thought to 

mirror local and systemic oxidative stress (Kirschbaum, 2001). Acute 

terms of various diseases accompany many inflammatory conditions and 

influence the endogenous antioxidant enzyme activities. Urinary tract 

infection (UTI) may cause an oxidative stress, and the antioxidant 

enzymes measured quantitatively were depleted in response to oxidative 

stress (Kurutas et al., 2005). 
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Kirschbaum (2001) reported that total antioxidant activity was lower in 

cases with acute renal disease compared to those of control urine 

specimens. UTI may cause oxidative stress by consuming urinary 

antioxidant enzymes and it is possible to say that urinary antioxidant 

enzymes are not enough to prevent the oxidative stress in UTI (Kurutas et 

al., 2005). The authors declared that overproduction of free radicals 

generated during infection may lead to the low levels of antioxidant 

enzymes. 

Abd Ellah et al. (2012) studied urine biochemical constituents in camel 

cystitis. The authors found that urine analysis for cases with acute cystitis 

revealed the presence of traces of protein, microscopical examination 

revealed increases number of RBCS and pus cells/high power field (HPF). 

Urine from cases with chronic cystitis was whitish, turbid and with strong 

uriniferous odour, specific gravity was increased, with the presence of 

protein and blood. Microscopical examination revealed the presence of 

clumps of transitional epithelial cells, increase number of RBCs and pus 

cells/HPF. Urine biochemical findings showed a significant increase in 

urinary gamma glutamyl transferase (GGT) activity in the acute cystitis 

group compared with the control and chronic cystitis groups, which may 

be attributed to the acute inflammatory reaction in the urinary tract during 

acute cystitis. However, urine urea and creatinine levels showed 

insignificant changes in the acute and chronic cystitis groups. 

Kaneko et al. (2008) specified that kidney parenchymal damage may 

cause a change in urinary enzyme activity but not in serum activity that 

changes only when the lesion has already invaded most of the kidney's 

parenchyma. 
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Urine analysis for urinary tract infection (UTI) in camels was studied 

by El-Deeb and Buczinski (2015). The results revealed the presence of 

protein. The microscopical examination of urine revealed hematuria and 

pyuria. The isolated bacteria were E. coli, Corynebacterium renale and 

mixed bacterial culture with different types of bacteria including 

Corynebacterium with other bacteria as Staphylococci, Streptococci and 

Proteus. 

Cattle urine contains a variety of nitrogenous constituents, but 

quantitative information on urinary N composition is limited. The 

dominant form of N in urine is urea. The urea-N concentration varied 

between 2.1 and 19.2 g/l and represented from 52.1% to 93.5% of the total 

N. Diets fed in excess of protein requirement generally result in high 

concentrations of urea in blood and urine, and urea-N as a fraction of total 

urinary N generally also increases with dietary protein supply. Urea is 

formed mainly in the liver as a means of detoxification of NH3 present in 

the systemic circulation. In beef and dairy cattle, net urea-N release by the 

liver accounts for on average 0.65 of increments in N intake. Renal urea 

reabsorption and consequently urea concentration in urine is actively 

regulated by means of urea transporters. Urea excretion by the kidneys is 

not just controlled by the concentration of urea in plasma, but also by 

physiological status of the animal. Urea is an important osmolite in the 

renal reabsorption of water. A rise in urea reabsorption to increase renal 

osmotic pressure and water absorption from the renal filtrate will increase 

plasma urea levels and may explain the increased plasma urea levels in 

dehydrated cattle (Dijkstra et al., 2013). 
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Serum biochemical constituents 

Over the last few years, routine biochemical profiles in dairy cattle 

have become useful diagnostic and prognostic tools for the assessment of 

productive and reproductive performances of livestock and herd animal 

welfare (Constable et al., 2017). 

Braun et al. (2008) described the biochemical findings of 17 cattle with 

pyelonephritis. The most frequent abnormal biochemical finding was an 

increase in the serum concentrations of total protein, fibrinogen, urea and 

creatinine. 

Abd Ellah et al. (2012) studied serum biochemical constituents in 

camel cystitis. Serum biochemical results of the chronic cystitis group 

showed significant increases in serum total proteins and globulins and 

decrease in albumin compared with the control and acute cystitis group. 

On the other hand, gamma glutamyl transferase (GGT), aspartate 

aminotransferase (AST) activities and blood urea nitrogen (BUN) and 

creatinine concentrations did not change between groups. 

Serum creatinine levels below the reference range may be due to 

muscle wasting, while serum creatinine level above reference range may 

be due to renal failure or dysfunction (Niraj et al., 2009). On the other 

hand, serum urea level below the reference range in the sampled cattle 

may be due to portosystemic shunt or hepatic failure, and animal receiving 

low-protein diet, while serum urea above reference range in the cattle 

sampled may be due to renal dysfunction, gastrointestinal hemorrhage, 

dehydration, and drugs (Otter, 2013). 

El-Deeb and Buczinski (2015) determined the concentration of total 

protein, albumin, globulin, blood urea nitrogen (BUN) and creatinine in 
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dromedary camels suffering UTI. The authors found that concentrations of 

total protein and globulin increased but albumin decreased in diseased 

camels when compared to healthy ones. On the other hand, concentrations 

of blood urea nitrogen (BUN) and creatinine did not differ in camels 

suffering UTI from healthy camels. 

Vysakh et al. (2017) studied the biochemical changes in disease 

progression of acute pyelonephritis in experimental rat model. The blood 

urea nitrogen (BUN) and creatinine level was increased significantly 

during 12 h post infection as compared to the normal. The BUN and 

creatinine level in 7
th

 day post infection group was increased significantly 

as compared to the12 h post infection group. The total protein was 

decreased significantly in 12 h post infection group as compared to the 

normal. The 7
th

 day post infection group also showed significant decrease 

in level of total protein as compared to 12 h post infection group. AST, 

ALP, ALT activities were significantly increased in kidney tissues of 12 h 

post infection group as compared with the control group. There were 

significant increases in AST, ALP, ALT activities in the 7
th

 day post 

infection group as compared to the12 h post infection group. 

Aliyu et al. (2017) reported the biochemical and pathologic changes in 

the kidneys of cachectic Zebu cattle presented to the abattoir for slaughter. 

The cachectic group showed slightly higher concentrations of creatinine 

and higher concentrations of urea than the non-cachectic group and 

urinalysis revealed no aciduria, ketonuria or pyuria in both cachectic and 

non-cachectic cattle. Similarly, cachectic cattle had increased alkaline 

phosphatase, ALT and AST activities compared to the non-cachectic 

animals whose values of these enzymes did not vary significantly. 

Postmortem examination of the carcasses revealed smooth spherical 

grayish-brown colored uroliths (stones) in the kidneys of 11 (15%) of the 
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cachectic cattle. The uroliths weighed between 200-700 mg, with a 

diameter of 5-10 cm. Histopathologically, there was intra glomerular 

cellular infiltration (predominantly lymphocytes and macrophages) for 

both cachectic and non-cachectic cattle. The cachectic cattle also showed 

obliterated Bowman’s space and moderate congestion. Nephritis was also 

observed in the cachectic cattle. 

Gosselin et al. (2018) reported that consistent clinicopathological 

abnormalities in calves with glomerulonephritis presented for clinical 

evaluation, which included hyperkalemia, hyperphosphatemia, 

hypoproteinemia, hypoalbuminemia, hyperbilirubinemia, increased 

creatine phosphokinase activity, and proteinuria.  

Ihedioha et al. (2019) evaluated kidney function and urinary analytes in 

cattle presented for slaughter at Nsukka abattoir, Enugu State, Nigeria. 

Serum creatinine evaluation of the 133 cattle showed that 7.5% (10 cattle 

out of 133) had renal impairment (serum creatinine above 2 mg/dl). There 

was no significant association (p > 0.05) between renal impairment and 

age or sex. The cattle sampled had urine pH ranging from 6 to 9, and 

specific gravity ranging from 1.000 to 1.030 and of all the sampled cattle, 

6 (4.5%) were positive for nitrite.   

Elgioushy et al. (2020) noticed that urinary tract dysfunction due to 

aflatoxicosis in cattle revealed significant increases in serum alanine 

amino transferase, aspartate amino transferase, alkaline phosphatase 

activities, creatinine. Moreover, a significant decrease in total protein was 

also seen.  
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Free radicals and antioxidants in diseases of the urinary system  

Free radicals are identified as molecules having one or more unpaired 

electrons in their outer orbits, the name radicals mean unstable. Free 

radicals gain the stability by attracting electrons from neighboring 

molecules as proteins, enzymes, lipids, or amino acids (Abd Ellah, 2013b). 

They are highly reactive substances produced continuously during 

metabolic processes and participating mainly in physiological events such 

as immune response, metabolism of unsaturated fatty acids, and 

inflammatory reactions. The most important free radicals include 

superoxide anion, hydroxyl radical, and hypochlorous acid (Abd Ellah, 

2010). 

In cells, these radicals can act as oxidants or reductants by losing or 

accepting a single electron, and they are continuously produced by the 

organism’s normal use of oxygen (Lobo et al., 2010). Free radicals include 

reactive radical and nonradical derivatives of oxygen (ROS) and nitrogen 

(RNS) that are collectively called reactive oxygen nitrogen species 

(RONS) (Powers et al., 2011).  

Generally, sources of free radicals are oxidative phosphorylation 

through the mitochondrial electron transport chain, cytochrome P450 

enzymes, oxidase enzymes like NADPH oxidases. Furthermore, 

capillaries of the glomerular and tubular cells, circulating leucocytes and 

platelets represent important sources for production of free radicals 

(Wardle, 2005). It has long been recognized that reactive oxygen species 

(ROS) are harmful for cells, mainly because they lead to structural and 

functional impairments of lipids, proteins, and nucleic acids (Abd Ellah, 

2013c). 
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Oxidative stress occurs when there is an imbalance between the 

production of free radical species and the antioxidant ability to neutralize 

their harmful effects (Salisbury and Bronas, 2015).  

The generation of reactive oxygen nitrogen species (RONS) is a 

physiological process and, at moderate or low levels, RONS are important 

molecules involved in several cellular signaling pathways, in the 

extraction of energy from organic molecules, in immune defense, in 

mitogenic response, and in redox regulation (Genestra, 2007). An excess 

production or a decreased scavenging of RONS has been implicated in 

aging and age-related diseases (Venkataraman et al., 2013).  

The endogenous sources of RONS include different subcellular 

organelles, such as mitochondria, peroxisomes, and endoplasmic 

reticulum, where oxygen consumption is high (Phaniendra et al., 2015). 

NADPH oxidase (nicotinamide adenine dinucleotide phosphate oxidase) is 

a prevalent source of the superoxide radical, which is formed by the 

addition of one electron leak from the electron transport system during 

cellular respiration to the molecular oxygen. Most of the superoxide 

dismutates into hydrogen peroxide (H2O2) through superoxide dismutase 

(SOD) (Genestra, 2007).  

Endogenous or exogenous RONS can damage biologically relevant 

molecules with consequent cell damage and homeostatic disruption 

(Zampelas and Micha, 2015). Among them, lipids, carbohydrates, nucleic 

acids, and proteins are the major targets, and their oxidative modification 

can also be used as markers of oxidative stress (Frijhoff et al., 2015). 

Hydrogen peroxide (H2O2) is a neutral molecule because it has no 

unpaired electrons, but it can form the most reactive and dangerous 
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radical, the hydroxyl radical (•OH), through a Fenton or Haber–Weiss 

reaction. Hydroxyl radicals mainly react with phospholipids in cell 

membranes and proteins. In activated neutrophils, in the presence of 

chloride and myeloperoxidase, H2O2 can be converted into hypochlorous 

acid that can react with DNA and produce pyrimidine oxidation products 

and add chloride to DNA bases (Kulcharyk et al., 2001). Another 

important determinant in the cellular redox equilibrium is nitric oxide 

(NO).  

In mammals, NO can be generated by three main isoforms of nitric 

oxide synthase (NOS): endothelial NOS, which is related to vasodilation 

and vascular regulation; neuronal NOS, which is linked to cellular 

signaling; and inducible NOS, which is activated in response to various 

endotoxin or cytokine signals (Adams et al., 2015).  

The most important cellular defense mechanism is represented by 

antioxidant systems. The cells contain important antioxidant defense 

mechanisms that protect against free radical toxicity and include both 

endogenous and exogenous molecules. Endogenous antioxidants (naturally 

generated in situ) include enzymatic and nonenzymatic molecules. The 

primary enzymatic scavengers are superoxide dismutase (SOD), catalase 

(CAT), and glutathione peroxidase (GSH-Px) (Darenskaya et al., 2018). 

Scholze et al. (2016) demonstrated that knowledge on causes and 

consequences of oxidative stress in chronic kidney diseases (CKD) is 

rapidly expanding. Many gaps, however, remain, calling for additional 

research efforts to unravel its pathogenesis and to test therapeutic 

approaches. No simple antioxidant solutions are at hand and solid clinical 

outcome data both for biomarker research and for interventions studies are 

necessary. Moreover, when analyzing oxidative stress related molecular 
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changes and the impact of antioxidant interventions, important variables 

such as CKD stage, genetic background, current therapies, and 

comorbidities should be accounted for.  

In many experimental studies, the participation of ROS in glomerular 

damage was confirmed by measuring the products of oxidant injury and 

antioxidants levels in renal tissue and urine (Wojcicka and Beltowski, 

2001). Many toxic chemicals induce nephrotoxicity through the generation 

of ROS as suggested by Somani et al. (2000). In addition, tissue 

deposition of immune complexes can induce an acute inflammatory 

response resulting in tissue injury.  

Many research studies had been reported that oxidative stress mediates 

a wide range of renal injuries, which ranging from acute renal failure 

(Shah, 2001), obstructive nephropathy (Klahr, 2001), glomerular damage 

and chronic renal failure (Handelman et al., 2001).  

Studies in models of acute renal failure (ARF) have generated evidence 

that ROS production occurs during ischemia/reperfusion (Greene and 

Paller, 1991). Reactive oxygen species are involved in the pathogenesis of 

toxic, ischemic, immunologically mediated renal injury (Baude and 

Ardaillou 1993) and chronic renal failure (CRF). The increased production 

of ROS in CRF may be related to metabolic consequences of the uremia 

such as decreased production of NADPH (Yawata and Jacob, 1975) and 

GSH-Px activity (Schiavon et al., 1994) and lowered vitamin E level 

(Yalcin et al., 1989).  

Some studies considered oxidative stress in CRF as an important 

source of morbidity and mortality, through their involvement in the 

pathogenesis of malnutrition (Galle et al., 2003), anemia (Taccone-
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Gallucci et al., 1999), and increased risk of carcinogenesis (Vamvakas et 

al., 1998). 

Abundant evidence indicates that the toxic radical nitric oxide (NO), 

formed by activation of the inducible nitric oxide synthase, plays an 

important role in host defense to bacterial infections, including UTI. The 

major source of NO production during UTI is from inflammatory cells, 

especially neutrophils, and from the uroepithelial cells that are known to 

orchestrate the innate immune response during UTI (Svensson et al., 

2018). Several studies have shown that higher concentrations of NO may 

have cytotoxic effects on uroepithelial cells, underlining that NO 

production in the urinary tract needs to be tightly regulated to avoid host 

tissue damage (Svensson et al., 2018). 

In pathological states like inflammation, inducible NOS (iNOS) is 

responsible for NO production. Moreover, NO-induced oxidative stress 

has been shown to positively correlate with glomerular damage (Snijder et 

al., 2013). This, in turn, may trigger inflammatory response due to the 

activation of redox-sensitive proinflammatory transcription factors and 

signal transduction pathways that may eventually result in apoptosis and 

further progression of kidney injury (Ozbek, 2012; Shirazi et al., 2019). 

Oxidative stress in renal diseases 

Studying the oxidative stress in diseases of the urinary system in 

animals are lacking compared with similar research in human. Further 

studies are required to elucidate the oxidative status in urinary system 

diseases in relation to the productive and reproductive capacity of different 

animal species (Abd Ellah, 2013a). 
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Templar et al. (1999) have shown that MDA levels are significantly 

raised in patients with glomerulonephritis, regardless of serum creatinine, 

which suggests that there is oxidative injury independent of any possible 

MDA retention due to renal impairment. 

Maciel et al. (2006) have reported a positive correlation between serum 

levels of nitric oxide and serum creatinine levels in patients with UTI 

infection due to leptospirosis. 

Abd Ellah et al. (2012) studied serum biochemical constituents 

including the antioxidant status in camel cystitis. They found a significant 

decrease in serum vitamin C level in the chronic cystitis group compared 

with acute cystitis and control groups. A significant decrease was also 

noticed in beta-carotene and α-tocopherol in acute and chronic cystitis 

groups compared with the control group. The authors concluded that the 

most important biochemical changes in camels with acute and chronic 

cystitis are decreasing serum α-tocopherol and β-carotene. On the other 

hand, biochemical findings in chronic cystitis are hyperproteinaemia, 

hyperglobulinaemia and decrease serum vitamin C level. 

El-Deeb and Buczinski (2015) provided reliable biochemical evidence 

for the generation of circulating oxidative stress as detected by enhanced 

lipid peroxidation (serum MDA and erythrocytic MDA) and decreased 

serum levels of the enzymatic (SOD, CAT) and non-enzymatic (GSH) 

antioxidant markers in dromedary camels suffering UTI. The 

concentrations of MDA were significantly (P < 0.0001) higher in diseased 

camels when compared to healthy ones. Moreover, catalase, superoxide 

dismutase and glutathione levels were significantly (P < 0.0001) lower in 

diseased camels when matched with the same levels in control group. The 

authors found that globulin, total protein, and MDA were the most 
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accurate in predicting treatment outcome in camels with UTI. While 

catalase, fibrinogen and blood urea nitrogen were moderate in predicting 

treatment outcome in diseased camels. 

Vysakh et al. (2017) studied the oxidative biomarkers in disease 

progression of acute pyelonephritis in experimental rat model. The 

antioxidant enzymes status in rat kidney (SOD, CAT, GPx, GR) were 

significantly decreased during 12 h post infection group as compared with 

the control group. There were significant decreases in SOD, CAT, GPx, 

GR levels in the 7
th

 day post infection group as compared to the 12h post 

infection group. GSH level was significantly decreased at 12 h post 

infection group as compared to the normal group. The significantly 

decreased level of GSH was observed in the 7
th

 day post infection group as 

compared to the 12 h group.  Malondialdehyde level was significantly 

increased in kidney tissues of 12 h post infection group as compared to the 

normal group. The MDA level was increased significantly in the 7
th

 day 

infection group as compared to the 12h group. 

By immunoperoxidase staining of MDA antibody, Gumasta et al 

(2019) studied the effect of cadmium toxicity on kidney of cattle. Results 

showed that the affected kidney expressed oxidative stress and MDA 

accumulation in the form of brown colored reaction which confined up to 

the cytoplasm of cells in the kidney tissues. This reaction was quite 

prominent in tissues with high cadmium concentration as compared to the 

low cadmium concentration. 

Miyata  et al. (2019) reported changes in endogenous antioxidants in 

various animal due to urinary dysfunction caused by bladder outlet 

obstruction, experiments. The antioxidant activities of CAT, GSH, and 

SOD were significantly lower than those in the control in many of these 
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experiments. Several reports have shown that plasma total antioxidant 

capacity (TAC), which reflects the cumulative effect of all antioxidants in 

a fluid sample, was decreased in urinary dysfunction in rabbit model. 

Based on this evidence, there is a general agreement that antioxidative 

activity is decreased by urinary dysfunction. 

Elgioushy et al. (2020) noticed that urinary tract dysfunction due to 

aflatoxicosis in cattle revealed a significant increase in catalase and 

malondialdehyde levels and a significant decrease in reduced glutathione 

(GSH). Serum NO showed a non-significant decrease in affected cattle 

when compared with control ones. 

Soleimani et al. (2016) found high significant difference between case 

and control groups for TAC and MDA values, respectively that were 

represented by the lower serum level of TAC while the higher serum level 

of MDA in cases compared with controls might be attributed to UTI-

induced OS.  

Rodrigues et al. (2018) found the involvement of inflammatory 

response in the pathogenesis of acute kidney injury in a rat model, as 

confirmed by increased renal tissue mRNA expression of TNF-α, IL-1β, 

and TGF-β1. These molecules play significant roles in the pathogenesis of 

sepsis, which is correlated with multiple organ failure, 

immunosuppression. Animals with septic acute kidney injury showed 

significant increase in NO content after the sepsis process. They also 

observed that acute kidney injury and sepsis augmented the oxidative 

stress in the kidney, indicated by higher values of MDA and nitrite levels, 

respectively.  
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MATERIALS AND METHODS 

 

Animals: 

A total number of 97 male cattle (18 - 20 months old) were selected from 

animals slaughtered in Mallawy slaughterhouse (El-Minia governorate, 

Egypt) and included in this study during the period from June 2018 to 

December 2019. 

Clinical examination 

Animals were inspected before slaughtering for presence of any abnormal 

clinical signs according to Kerr (2002). 

Blood sampling 

Blood samples were collected from each animal by jugular vein puncture 

before slaughtering. Two types of blood samples were collected:  

a. Whole blood samples were collected in vacutainer tubes containing 

EDTA as anticoagulant for separation of plasma (Coles, 1986) and 

used for measuring plasma Malondialdehyde (MDA) level. 

b. Blood samples were collected in plain vacutainer tubes without 

anticoagulant for separation of serum (Coles, 1986) and used for 

measuring serum biochemical parameters. 

Postmortem inspection  

After slaughtering, animals were inspected carefully by the meat inspectors. 

Animals that showing postmortem pathological lesions in other organs rather 

than the urinary system were excluded from the study. 

Urine and tissue sampling 

a. Urine samples were collected directly from the bladder using a 

disposable 10-ml syringe and preserved in ice bag until analysis. 

b. The kidneys and urinary bladder were collected from each slaughtered 

animal in sterile bags. They preserved in ice bags until the 
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macroscopic investigations and the histopathological sampling in the 

laboratory. 

c. Tissue specimens from the kidney and bladder were preserved in 

formalin 10% for histopathological examination. 

Methods: 

Serum Biochemical Parameters: 

Blood serum was used for the determination of total proteins (g/dl), albumin 

(g/dl), globulins (g/dl), gamma glutamyl transferase (GGT, U/l), blood urea 

nitrogen (mg/dl), creatinine (mg/dl), alkaline phosphatase (ALP, U/l), using 

commercial kits (Spectrum Diagnostics and Diamond Diagnostics, Cairo, 

Egypt) according to the manufacturer instructions. 

Oxidative stress parameters: 

Blood serum total antioxidant capacity (TAC, mM/L), plasma 

malodialdehyde (MDA, nmol/ml) and serum nitric oxide (NO, μmol/L) were 

measured colormetrically by means of commercial test kits (Biodiagnostics; 

Dokki, Giza, Egypt) according to the manufacturer instructions.  

Urine analysis: 

Urine samples were divided into two parts. The first was examined 

physically and chemically using test strips (Medi-Test Combi 10® SGL, 

Macherey- Nagel, Germany) and microscopically according to Coles (1986). 

The other part was used for bacteriological examination. 

Bacteriological examination: 

Urine samples were cultured bacteriologically on blood agar, nutrient agar, 

and MacConkey agar for 48 h at 37 
◦
C. The isolated bacteria were identified 

using a VITEK2 Compact (BioMerieux, Marcy-l’E´ toile, France) according 

to the manufacturer instructions. 

Histopathological examinations: 

Samples from the kidney and bladder were fixed in 10% neutral buffer 

formalin and routinelly processed and sectioned at 5 um. The sections 
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stained with hematoxylin and eosin stain (H & E stain) for histopathological 

examination according to Bancroft et al. (1982). The histopathological 

examination done by light microscopy (CX31; Olympus, Tokyo Japan) and 

then photographed using a digital camera (Toupview, LCMos10000KPA, 

china) in the Photomicrograph Lab. at the Department of Pathology & 

Clinical Pathology, Faculty of Veterinary Medicine, Assiut University. 

Statistical analysis 

Statistical analysis was done by using SPSS program for windows, V. 21 

(SPSS, Chicago, IL, USA) by the analysis of variance (ANOVA) Student's t-

test was used for comparing data between the two groups. Data were 

tabulated as mean ± standard error. Significant difference was set at P < 

0.05. 
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RESULTS 

Cattle subjected to study (n.=97) were classified into different 

groups based on the gross and histopathological examination of the 

kidneys and urinary bladder. The detected urinary system diseases 

included: Nephrosis (n.=23), Glomerulonephritis and interstitial nephritis 

(n.= 23), Nephrolithiasis (n.=23), and cystitis (n.=5). Animals that showed 

no abnormal clinical findings and no histopathological affections were 

considered as the control group (n.23). 

I. Clinical findings 

No abnormal clinical signs were recorded in any of the observed 

pathological affections. 

II. Serum biochemical analysis 

Blood serum biochemical analysis in cattle suffering from nephrosis 

are presented in Table 1 and Figs. 1-5. There were significant increases in 

serum urea (p = 0.03) and creatinine (P < 0.001) in diseased cattle when 

compared with the control. There were nonsignificant differences in total 

protein, albumin, globulin, alkaline phosphatase and γGT between the 

diseased cattle and the control. There was a significant increase in serum 

MDA (p = 0.003), and significant decreases in serum TAC (p = 0.02) and 

NO (p = 0.01) in diseased cattle when compared with the control. 

Blood serum biochemical analysis in cattle suffering from 

glumrulonephritis and interstitial nephritis are presented in Table 2 and 

Figs. 6-9. There was a significant increase in serum urea (p = 0.01) and 

creatinine (P < 0.001) in diseased cattle when compared with the control. 

There were nonsignificant differences in total protein, albumin, globulin, 



Results 

 

31 

alkaline phosphatase and γGT between the diseased cattle when compared 

with the control. There was a nonsignificant change in serum MDA (p = 

0.07), and significant decrease in serum TAC (p = 0.05) and NO (P < 

0.001) in diseased cattle when compared with the control.  

Blood serum biochemical analysis in cattle suffering from cystitis are 

presented in Table 3 and Figs. 11-15. There was a non-significant change 

in blood urea (p = 0.54) but serum creatinine increased (P < 0.001) in 

diseased cattle when compared with the control. There were nonsignificant 

differences in total protein, alkaline phosphatase and γGT between the 

diseased cattle and the control, but serum albumin and globulins decreased 

(p = 0.01) in diseased cattle when compared with the control. There was a 

significant increase in serum MDA (p = 0.005), significant decrease in 

serum TAC (p = 0.02) and significant increase in NO (p = 0.02) in 

diseased cattle when compared with the control. 

Blood serum biochemical analysis in cattle suffering from urolithiasis 

are presented in Table 4 and Figs. 16-18. There was a significant decrease 

in serum urea (p = 0.02) and a significant increase in creatinine (P < 

0.001) in diseased cattle when compared with the control. There were 

nonsignificant differences in the mean values of total protein, albumin, 

globulin, alkaline phosphatase and γGT between the diseased cattle and 

the control. 

III. Urine analysis  

Results of physical examination of urine samples are shown in Table 5. 

Urine color was yellow in nephrosis, white to yellow in 

glomerulonephritis and interstitial nephritis, white in cystitis, white to dark 

yellow in nephrolithiasis, and yellow in the control group. Urine odor was 
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uriniferous in cases of nephrosis, putrid and ammoniacal in some cases of 

glomerulonephritis and interstitial nephritis, putrid in cases of cystitis, 

ammoniacal in cases of nephrolithiasis, and uriniferous in the control 

group. Foam was positive in all groups. Urine was cloudy to turbid in all 

groups. 

Chemical examination of urine samples of examined cases is shown in 

Table 6. pH ranged from 7-8 for cases of nephrosis, glomerulonephritis 

and interstitial nephritis, cystitis, and in the control group, whereas it 

recorded 6 in cases of nephrolithiasis. Urobilinogen was normal in all 

groups. Nitrite was positive in cases of nephrosis and cystitis, but it was 

negative in the other groups. Protein was high in positivity in cases of 

nephrosis and in other groups. Blood was positive in cases of nephrosis 

and cystitis, but it was negative in the other groups. Glucose and ketone 

bodies were negative in all the studied groups. 

Microscopic examination of urine sediment is shown in Table 7. 

Affected cases showed increased numbers of WBC, RBCs (hematuria and 

pyuria) and epithelial cells than the control group. Crystals in the affected 

cases was amorphous phosphate and triple phosphate. 

Types and number of bacterial isolates in urine are shown in Table 8. 

E. coli was found in 18 cases, Corynebacterium renale was found in 25 

cases, Staphylococcus sp. was found in 9 cases, Streptococcus sp. was 

found in 6 cases, and Micrococcus was found in 16 cases. 

The relation between the results of bacterial isolation and urinary 

disorders in diseased cattle cases is shown in Table 9. E. coli was found in 

5 cases of nephrosis, 4 cases of glomerulonephritis and interstitial 

nephritis, 7 cases of cystitis and 2 cases of nephrolithiasis.  
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Corynebacterium renale was found in 7 cases of nephrosis, 8 cases of 

glomerulonephritis and interstitial nephritis, 8 cases of cystitis and 2 cases 

of nephrolithiasis. Staphylococcus sp. was found in 3 cases of nephrosis, 2 

cases of glomerulonephritis and interstitial nephritis, 3 cases of cystitis and 

1 case of nephrolithiasis. Streptococcus sp. was found in 3 cases of 

nephrosis, 1 case of glomerulonephritis and interstitial nephritis, 2 cases of 

cystitis and no case of nephrolithiasis. Micrococcus was found in 5 cases 

of nephrosis, 8 cases of glomerulonephritis and interstitial nephritis, 3 

cases of cystitis and no case of nephrolithiasis. 
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Table 1: Blood serum biochemical analysis in control and cattle 

suffered from nephrosis. 
 

Groups 

Parameters 
Control Diseased*  P- value 

Urea (mg/dl) 27.20±1.09 32.56±2.20
*
 0.03 

Creatinine (mg/dl)  1.32±0.04 1.75±0.07
**

 <.0001 

Total protein (g/dL) 6.08±0.10 6.20±0.15 0.51 

Albumin (g/dL) 3.41±0.06 3.33±0.12 0.52 

Globulins (g/dL) 2.67±0.13 2.88±0.14 0.28 

Alkaline phosphatase (U/L) 189.46±5.29 197.39±12.57 0.56 

γGT (U/L) 22.34±0.45 23.35±1.17 0.42 

MDA (nmol/ml) 2.48±0.32 5.61±0.69
**

 0.003 

TAC (mM/L) 0.46±0.04 0.28±0.05
**

 0.02 

Nitric oxide (μmol/L) 7.81±0.44 4.05±1.15
**

 0.01 
 

Data are presented as Mean±SE.  

γGT: Gamma Glutamyl transferase; MDA: Malondialdehyde; TAC: Total antioxidant 

capacity. *: P<0.05; **: P<0.01. 

*: animals suffered from Nephrosis 
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Fig 1: Blood urea and creatinine in control and cattle suffered from 

nephrosis. 
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Fig. 2: Blood serum proteins in control and cattle suffered from nephrosis. 
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Fig. 3: Mean values (± SE) of serum alkaline phosphatase and γGT in 

healthy (control) and cattle suffering from nephrosis. 
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Fig. 4: Serum MDA and NO level in control and cattle suffered from 

nephrosis. 
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Fig. 5: Serum TAC in control and cattle suffered from nephrosis. 
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Table 2: Serum biochemical analysis in control and cattle suffering 

from glomerulonephritis and interstitial nephritis. 
 

Groups 

Parameters 
Control Diseased* P- value 

Urea (mg/dl) 27.20±1.09 33.66±2.12
**

 0.01 

Creatinine (mgldl)  1.32±0.04 1.84±0.03
**

 <.0001 

Total protein (g/dL) 6.08±0.10 6.07±0.17 0.97 

Albumin (g/dL) 3.41±0.06 3.30±0.05 0.13 

Globulin (g/dL) 2.67±0.13 2.78±0.18 0.62 

Alkaline phosphatase (U/L) 189.46±5.29 192.06±11.28 0.84 

γGT (U/L) 22.34±0.45 21.60±0.98 0.50 

MDA (nmol/ml) 2.48±0.32 6.32±1.96 0.07 

TAC (mM/L) 0.46±0.04 0.31±0.05
*
 0.05 

Nitric oxide (μmol/L) 7.81±0.44
a
 2.92±0.20

b
 0.0002 

Data are presented as Mean±SE.  

γGT: Gamma Glutamyl transferase; MDA: Malondialdehyde; TAC: Total antioxidant 

capacity. *: P<0.05; **: P<0.01. 

*: Animals suffered from glomerulonephritis and interstitial nephritis 
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Fig. 6: Blood urea and creatinine levels in control and cattle suffered from 

glomerulonephritis and interstitial nephritis.  
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Fig. 7: Serum proteins in control and cattle suffered from 

glomerulonephritis and interstitial nephritis.  
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Fig. 8: Serum alkaline phosphatase and γGT activities in control and cattle 

suffered from glomerulonephritis and interstitial nephritis.  
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Fig. 9: Serum MDA and NO levels in control and cattle suffered from 

glomerulonephritis and interstitial nephritis.  
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Fig. 10: Serum TAC in control and cattle suffered from glomerulonephritis 

and interstitial nephritis.  
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Table 3: Serum biochemical analysis in control and cattle suffered 

from cystitis. 
 

Groups 

Parameters 
Control Diseased* P- value 

Urea (mg/dl) 27.20±1.09 28.40±1.60 0.54 

Creatinine (mg/dl)  1.32±0.04 1.80±0.04
**

 <.0001 

Total protein (g/dL) 6.08±0.10 6.37±0.15 0.12 

Albumin (g/dL) 3.41±0.06 3.12±0.10
**

 0.01 

Globulin (g/dL) 2.67±0.13 3.24±0.16
**

 0.01 

Alkaline phosphatase (U/L) 189.46±5.29 194.42±8.34 0.62 

γGT (U/L) 22.34±0.45 21.57±0.64 0.33 

MDA (nmol/ml) 2.48±0.32 7.81±1.56
**

 0.005 

TAC (mM/L) 0.46±0.04 0.28±0.05
*
 0.02 

Nitric oxide (μmol/L) 7.81±0.44 22.90±6.20
*
 0.02 

 

Data are presented as Mean±SE.  

γGT: Gamma Glutamyl transferase; MDA: Malondialdehyde; TAC: Total antioxidant 

capacity. *: P<0.05; **: P<0.01. 

*: Animals suffered from cystitis. 
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Fig. 11: Blood urea and creatinine levels in control and cattle suffered 

from cystitis. 
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Fig. 12: Serum proteins in control and cattle suffered from cystitis. 
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Fig. 13: Serum alkaline phosphatase and γGT activities in control and 

cattle suffered from cystitis. 
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Fig. 14: Serum MDA and NO in control and cattle suffered from cystitis. 
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Fig. 15: Serum TAC level in control and cattle suffered from cystitis. 
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Table 4: Serum biochemical analysis in control and cattle suffering 

from urolithiasis. 
 

Groups 

Parameters 
Control Diseased* P- value 

Urea (mg/dl) 27.20±1.09 21.46±0.16
*
 0.02 

Creatinine (mg/dl)  1.32±0.04 1.82±0.04
**

 <.0001 

Total protein (g/dL) 6.08±0.10 5.80±0.13 0.22 

Albumin (g/dL) 3.41±0.06 3.04±0.32 0.06 

Globulin (g/dL) 2.67±0.13 2.76±0.30 0.77 

Alkaline phosphatase (U/L) 189.46±5.29 204.28±15.57 0.28 

γGT (U/L) 22.34±0.45 21.96±0.30 0.70 

MDA (nmol/ml) 2.48±0.32 - - 

TAC (mM/L) 0.46±0.04 - - 

Nitric oxide (μmol/L) 7.81±0.44 - - 
Data are presented as Mean±SE.  

γGT: Gamma Glutamyl transferase; MDA: Malondialdehyde; TAC: Total antioxidant 

capacity. *: P<0.05; **: P<0.01. 

*: Animals suffered from urolithiasis 
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Fig. 16: Blood urea and creatinine in control and cattle suffered from 

urolithiasis. 
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Fig. 17: Serum proteins in control and cattle suffered from urolithiasis. 
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Fig. 18: Serum alkaline phosphatase and γGT activities in control and 

cattle suffering from urolithiasis. 
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Table 5: Results of physical examination of urine from the examined 

cases. 
 

Physical 

Exam. 

Diseases  

No.  Color Odor Foam Transparency 

Nephrosis  23 yellow Uriniferous -ve 
cloudy to 

turbid 

Glomerulonephritis 

and interstitial 

nephritis 

23 

Whitish 

to 

yellow 

Putrid and 

some cases 

ammoniacal 

-ve 
Cloudy to 

turbid 

Cystitis 23 Whitish Putrid -ve 
Clear to 

cloudy 

Nephrolithiasis  5 

Whitish 

to dark 

yellow 

Ammoniacal -ve 
Cloudy to 

turbid 

Control  23 Yellow Uriniferous -ve Clear 

No.= Number of cases 
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Table 6: Results of chemical examination of urine of the examined cases. 
 

Chemical 

Exam. 

Diseases  

No. of 

cases 
pH Urobilinogen Nitrite Protein RBCs Glucose Ketone Bodies 

Nephrosis  23 7–8 normal Positive +ve +ve -ve -ve 

Glomerulonephritis 

and interstitial 

nephritis  

23 7–8 normal Negative +ve -ve -ve -ve 

cystitis 23 7– 8 normal Positive +ve +ve -ve -ve 

Nephrolithiasis  5 6 normal Negative +ve +ve -ve -ve 

Control  23 8 normal Negative -ve -ve -ve -ve 
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Table 7: Microscopic examination of urine sediment of the examined cases. 

Microscopic 

Exam. 

Disease  

No. of 

cases 
RBCs/HPF WBCs/HPF 

Epithelial 

cells/HPF 
Crystals Casts 

Nephrosis  23 30 - 40 15 – 20 5 – 10 
Amorphous phosphate, 

Triple phosphate. 
- 

Glomerulonephritis and 

interstitial nephritis 
23 8 – 10 10 – 12 3 – 8 

Amorphous phosphate, 

Triple phosphate. 
- 

Cystitis 23 8 – 15 20 – 25 6 – 12 
Amorphous phosphate, 

Triple phosphate. 
- 

Nephrolithiasis  5 12 – 15 4 – 6 5 – 7 
Amorphous phosphate, 

Calcium oxalate. 
- 

Control  23 3 – 5 2 – 4 1 – 3 - - 
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Table 8: Types and number of single bacterial isolates from urine of 

the examined cases. 
 

Type of isolates  Number 

E. coli 18 

Corynebacterium renale  25 

Staph. sp. 9 

Strep. sp. 6 

Micrococcus  16 

 

 

 

Table 9: The relation between the results of bacterial isolation and 

urinary disorders in diseased cattle. 
 

Lesions 

Bacterial isolates 

E. 

coli 

Corynebacterium 

renale 

Staph. 

sp. 

Strep. 

sp. 
Micrococcus 

Nephrosis 5 7 3 3 5 

Glomerulonephritis 

and interstitial 

nephritis 

4 8 2 1 8 

Cystitis 7 8 3 2 3 

Nephrolithiasis 2 2 1 - - 
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IV. Histopathological findings: 

 

IV.1. Kidney:  

 

The following pathological lesions were observed in the examined 

kidneys. These include : 

IV.1.A. Nephrosis 

Twenty-three animals were affected with nephrosis (23.7 % of all 

diseased cases . 

Grossly:  

The kidneys were diffusely pale in color and somewhat enlarged.  

Microscopically: 

 The affected kidneys showed massive degeneration and sloughing of 

the renal tubular epithelium (Fig. 19) with appearance of sloughed 

degenerated epithelial cell casts in the renal tubules in some cases (Fig. 

20). In, other cases the affected kidneys showed multiple hemorrhages 

(Fig. 21). In some cases, kidneys showed massive degeneration and 

sloughing of the renal tubular epithelium in the renal medulla (Fig. 22) and 

(Fig. 23). In other cases, the renal tubular epithelium undergoes necrosis, 

and the necrobiosis which may involve some renal glomeruli (Fig. 24). In 

some cases, kidneys showed necrosis in both renal tubules and glomeruli 

associated with hemorrhage (Fig. 25).  

IV.1.B. Nephritis:  

IV.1.B.1. Focal interstitial nephritis:  

Twelve animals were affected with focal interstitial nephritis (12.3 % 

of all diseased cases).  
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Grossly: 

 the kidneys showed small multiple white foci distributed all over the 

renal capsule and in the renal parenchyma  

Microscopically: 

 The affected kidneys showed multiple focal areas of cellular reaction 

associated with necrosis of the glomeruli and renal tubules (Figs. 26 & 

27). The cellular reaction was of mononuclear type such as monocytes and 

lymphocytes (Fig. 28). The focal cellular reaction was observed either in 

the interstitial tissue at the renal cortex (Fig. 29), renal medulla (Fig. 30) 

or appear as periglumerular infiltration (Fig. 31). Segmentation of 

glomerular tuft was also seen in some cases (Fig. 32). 

IV.1.B.2. Glomerulonephritis:  

Eleven animals were affected with glomerulonephritis (11.3% of all 

diseased cases.  

Grossly:  

The kidneys were darkly congested and enlarged in size.  

Microscopically: 

 The affected kidneys showed a marked swelling of the glomerular tuft, 

filling the glomerular corpuscles and the glomeruli became more 

prominent (Fig. 33). The swelling in the tuft of the capillaries in the 

glomeruli was due to proliferation of the cellular components as 

endothelial cell lining, epithelial cells covering as well as the mesangial 

cells leading to the hypercellularity appearance (Fig. 34).  
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The reaction in the glomeruli was associated with congestion of the 

glomerular tuft and interstitial capillaries as well as degeneration of the 

renal tubular epithelium (Fig. 35).  

IV.1.C. Renal calculi:  

Five animals were affected with renal calculi (5.1 % of all diseased 

cases).  

Grossly:  

Small calculi (stones) were observed in the renal pelvis and renal medulla.  

Microscopically: 

 Multiple small calculi of microscopic dystrophic calcification (nidus) 

were observed mainly in the renal medulla (Fig. 36-38). The calculi were 

associated with congestion of the interstitial blood vessels and 

degeneration of the surrounding tubular structures (Fig. 39). Some cases 

showed severe necrosis in the renal parenchyma surrounding the calculus 

(Fig. 39).  The renal calculi took the basophilic staining (blue 

discoloration) due to its acid radicals (phosphates, carbonates, etc). (Fig. 

39).  

IV.2. Urinary bladder:  

The following pathological lesions were observed in the examined 

urinary bladder.  

IV.2.A. Cystitis:  

Twenty-three animals were affected with chronic cystitis (23.7 % of all 

diseased cases).  
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Grossly: 

 the wall of the bladder was extremely thickened with a marked 

mucosal corrugation.  

Microscopically:  

The wall of some affected urinary bladder showed diffuse thickening of 

due to diffuse monocytic and lymphocytic cellular reaction associated with 

connective tissue proliferation. The cellular reaction was seen either in the 

subepithelial tissues or deeper in the lamina propria (Figs. 40 and 41).  

Other affected urinary bladder showed necrosis and sloughing of the 

transitional epithelial lining (Fig. 42). The blood vessels in the lamina 

propria and subepithelial tissue appeared congested in association with 

thickening of the tissue in the lamina propria due to interstitial edema (Fig. 

43).  

The wall of other cases showed multiple polypoid formation in the 

bladder mucosa with epithelial covering and fibrovascular core (Fig. 44). 

These changes were usually associated with focal cellular reaction either 

in the core of the polyps or in the thickened lamina propria (Fig. 45).  

The wall of some cases showed Polypoid Cystitis associated with 

appearance of hyperplasia of the bladder epithelium with diffuse 

monocytic and lymphocytic cell reaction in the subepithelial tissue of the 

bladder mucosa (Fig. 46). 

Other affected urinary bladder showed follicular cystitis associated with 

appearance of focal cellular reaction in the lamina propria as well as 

congestion of the blood vessels and edema in the bladder wall (Fig. 47). 
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Fig. 19: Kidney from cattle showing nephrosis in cattle showing massive 

degeneration and sloughing of renal tubular epithelium. H&E. 10×40. 
 

 
Fig. 20: kidney of cattle showing nephrosis with appearance of 

degenerated epithelial cell casts in the renal tubules (arrow). H&E. 10×40. 
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Fig. 21: kidney of cattle showing nephrosis with appearance of multiple 

hemorrhages (arrows). H&E. 10×40. 
 

 

 
Fig. 22: Kidney of cattle showing nephrosis with massive degeneration 

and sloughing of renal tubular epithelium in the renal medulla. H&E. 

10×10. 
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Fig. 23: High magnification of nephrosis in cattle showing massive 

degeneration and sloughing of renal tubular epithelium in the renal 

medulla. H&E. 10×40. 

 

 
 

 
Fig. 24: High magnification of nephrosis in cattle showing necrosis in both 

renal tubules and glomeruli. H&E. 10×40. 
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Fig. 25: High magnification of nephrosis in cattle showing necrosis in both 

renal tubules and glomeruli associated with hemorrhage (arrows). H&E. 

10×40.  
 

 

 

 
Fig. 26: Focal interstitial nephritis in cattle showing multiple focal areas of 

cellular reaction (arrows) with necrobiosis of the glomeruli and renal 

tubules. H&E.10×10. 
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Fig. 27: Kidney of cattle showing focal interstitial nephritis with 

appearance of multiple focal areas of cellular reaction (arrows) with 

necrobiosis of the glomeruli and renal tubules.H&E.10×10. 
 

 

 

 

 
Fig. 28: Focal interstitial nephritis showing focal mononuclear reaction in 

the renal cortex (arrows) as well as tubular degeneration.H&E.10×40. 
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Fig. 29: Kidney of cattle showing focal interstitial nephritis in cattle with 

appearance of sheets of mononuclear cells in the renal cortex. 

H&E.10×10. 
 

 

 

 
Fig. 30: High magnification of focal interstitial nephritis in cattle showing 

focal aggregation of mononuclear cells in the renal medulla. H&E.10×40. 
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Fig. 31: High magnification of focal interstitial nephritis in cattle showing 

periglomerular infiltration of mononuclear cells. H&E.10×40. 

 
 

 

 
Fig. 32: High magnification of interstitial nephritis in cattle showing 

appearance of focal areas of cellular reaction associated with segmentation 

and necrosis of the glomerular tuft (Stars) and periglomerular fibrosis 

(arrow). H&E.10×40. 
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Fig. 33: Kidney from cattle showing glomerulonephritis with swelling of 

the glomerular tuft, filling the glomerular corpuscles. H&E. 10×40. 
 

 
Fig. 34: Kidney from cattle showing glumerulonephritis with 

hypercellularity of the glomerular tuft. H&E.10×40. 
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Fig. 35: Kidney from cattle showing glomerulonephritis with congestion 

of the glumerular and interstitial capillaries as well as degeneration of the 

tubular epithelium. H&E.10×10.  

 

 
Fig. 36: Kidney of cattle showing multiple microscopic dystrophic 

calcification (nidus)  in the renal medulla (Arrows). H&E.10×10. 
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Fig. 37: Dystrophic  calcification in the renal medulla in the kidney of 

cattle (Arrows). Note the congestion of surrounding blood vesseles and 

necrobiosis in the tubular epithelial cells.H&E.10×40. 

 

 

 
Fig. 38: Dystrophic  calcification in the kidney of cattle with sever 

necrosis of the serrounding tissues (arrows). H&E.10×40. 



Results 

 

67 

 
Fig. 39: Miroscopic renal calculi in the kidney of cattle, the renal calculi 

taking the basophilic staining (bluish discolouration) observed in the renal 

medulla. The calculi surrounded with cellular reaction.H&E.10×40. 

 

 
Fig. 40:  Diffuse cystitis in cattle showing edema in the lamina propria 

(Stars) as well as necrosis and sloughing of the epithelial linning the 

mucosa (Arrows). H&E. 10×40. 
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Fig. 41: Diffuse cystitis in cattle showing  diffuse cellular reaction in the 

bladde wall (Stars). H&E. 10×40. 

 

 

 
Fig. 42:  Diffuse Cystitis in cattle showing necrobiosis and sloughing of 

the transitional epithelial cell linning (Arrows). H&E. 10×10.  
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Fig. 43: Diffuse Cystitis in cattle showing  diffuse necrosis  in the  entire 

wall of the bladder and sloughing of the transitional epithelial cell linning 

(Arrows). H&E. 10×10. 

 

 
Fig. 44: Polypoid Cystitis in cattle showing polypoid formation (Arrows) 

of the bladder mucosa with fibrovascular wall (Stars). H&E. 10×10. 
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Fig. 45: Polypoid Cystitis in cattle with polypoid formation in the bladder 

wall (Arrows) associated with focal cellular reaction in the lamina propria 

(Stars). H&E. 10×10. 

 

 
Fig. 46: Polypoid Cystitis in cattle  showing hyperplasia of the bladder 

epithelium (Arrows) with diffuse monocytic and lymphocytic cell reaction 

in the subepithelial tissue in the bladder mucosa (Stars). H&E. 10×10. 
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Fig. 47:  Follicular cystitis in cattle showing focal cellular reaction in the 

lamina propria (Arrows) as well as congestion of the blood vessels and 

edema (Stars) in the bladder wall. H&E. 10×10. 
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DISCUSSION 

No abnormal clinical signs were observed on any of the affected cases in 

the present study. Renal diseases are infrequently diagnosed in bovine 

practice, although kidney lesions are often detected in clinically healthy 

animals at slaughter. In practice, only advanced renal cases can be detected 

clinically because subtle clinical signs are usually found during the initial 

stages of disease (Radostits et al., 2006).  

A complete diagnostic evaluation of renal conditions requires the 

determination of serum biochemical variables, such as creatinine, urea, and 

albumin, and urinalyses. However, urinalyses are rarely performed in bovine 

practice, and many early or mild renal symptoms/indicators are undiagnosed 

(Radostits et al., 2006). 

Results from the present study showed that the blood serum biochemical 

analysis in cattle suffering from nephrosis had a significant increase in blood 

urea (p = 0.03) and creatinine (P < 0.001) levels, and non-significant changes 

in serum total protein, albumin, globulin, alkaline phosphatase and γGT. The 

mechanism responsible for glomerular injury with an ensuing nephrosis in 

cattle is probably multifactorial and is poorly understood (Johnson and 

Jamison, 1984). It can be difficult to establish renal disease by carrying out 

biochemistry. Normally, blood urea and serum creatinine are used to 

estimate the glomerular filtration rate. However, in ruminants, urea is 

recycled in a functional rumen, which can make it difficult to interpret blood 

urea (Beekhuis, 2022). Protein-losing nephropathy is a characteristic 

phenomenon in kidney diseases (Radostits et al., 2006). Yeruham et al. 

(2006) found differences in total protein and several protein fractions were 

found between affected and healthy animals. Plasma albumin is not normally 

lost in the urine to any appreciable extent, but certain diseases feature large 



Discussion 

 

73 

urinary losses of proteins with corresponding decreases in circulating levels 

(Kirschbaum, 2001; Peluso and Raguzzini, 2016). Kaneko et al. (2008) 

specified that kidney parenchymal damage might cause a change in urinary 

enzyme activity but not in serum activity that changes only when the lesion 

has already invaded most of the kidney's parenchyma. Aliyu et al. (2017) 

and Vysakh et al. (2017) found increased alkaline phosphatase activity and 

hepatic enzymes in cattle and experimental animals with kidney diseases. 

In this study, blood urea and serum creatinine levels showed significant 

increases in cattle suffered from glomerulonephritis and associated with non-

significant differences in serum total protein, albumin, and globulin levels, 

and in alkaline phosphatase and γGT activities. The elevation in blood urea 

and serum creatinine levels in case of nephritis agreed with several studies 

(Braun et al., 2008; Vysakh et al., 2017 and Ihedioha et al., 2019), and also 

come in agreement with those reported by Radostits et al., (2006), Niraj et 

al. (2009), Braun et al. (2008), Kaneko et al. (2008). Similar results were 

also obtained by Otter (2013), El-Deeb and Buczinski (2015), Vysakh et al. 

(2017), Aliyu et al. (2017), Gosselin et al. (2018), Ihedioha et al. (2019) and 

Elgioushy et al. (2020), Ruslie et al. (2021). However, Katsoulos et al. 

(2020) found that serum biochemical profiles did not show any suspicion of 

subclinical renal disease in cattle; all animals had serum albumin, BUN, and 

creatinine concentrations within the reference intervals.  

Significant increase in serum creatinine level was the classical findings in 

case of cystitis and urolithiasis, measuring serum urea and creatinine is the 

first step for diagnosing the defect in excretion of metabolic wastes from the 

body and post-renal uremia might be sequelae to obstructive urolithiasis. 

Sharma et al. (2006) owed the increased levels of serum urea and creatinine 

in intact bladder group to decreased glomerular filtration rate because of 

back pressure on the kidneys. 
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Serum tests depend on either the accumulation in cases of renal 

insufficiency, of metabolites normally excreted by the kidney or the 

excretion of endogenous substances by the kidney. Determinations of blood 

urea and creatinine concentration are essential components of an evaluation 

of the urinary system. These serum indices of function are simple estimates 

of glomerular filtration because urea and creatinine are freely filtered by the 

glomerulus. Serum concentrations of urea and creatinine do not rise 

appreciably above the normal range until 60-75% of nephrons are destroyed. 

Blood urea and creatinine concentrations are influenced by blood flow to the 

kidneys. They also suffer from the disadvantage that their serum 

concentrations can vary with the rate of protein catabolism (Radostits et al., 

2006). 

Urine analysis is one of the most important diagnostic tests that can help 

localize disease, determine causes of discolored urine and identify 

inflammatory diseases of the urinary system (Constable et al., 2017). In 

contrast with plasma, the composition of urine is more unpredictable and 

reflects the continuously changing environment of the body, which is 

affected by diet, activity, and stress among other factors (Kirschbaum, 2001; 

Peluso and Raguzzini, 2016). 

Results of physical examination of urine samples from examined cases 

showed that urine color was yellow in nephrosis, white to yellow in 

glomerulonephritis and pyelonephritis, white in cystitis, white to dark yellow 

in nephrolithiasis, and yellow in the control group. The abnormal change of 

urine color in the affected cases may be attributed to the presence of 

organized and none organized elements that are responsible also for turbidity 

of urine and absence of transparency, these results come in agreement with 

previous studies (Garry et al., 1990; Gaspari et al., 2006; Grauer, 2007; 
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Grauer. 2011, D'amico and Bazzi, 2003; Grauer, 2011, Isani et al., 2018 and 

Probo et al., 2022). 

The presence of abnormal leukocyte count (pyuria) indicates 

inflammation or tissue necrosis of the urogenital tract. The presence of nitrite 

indicated bacterial infection which can also be accompanied by abnormal 

leukocyte content in urine. Proteinuria signifies inability of renal tubules to 

reabsorb the protein which can be seen in a wide range of renal dysfunctions 

(Parrah et al., 2013). Similarly, Krishnan et al. (2018) found that in chronic 

kidney diseases mostly characterized by proteinuria and inflammatory 

conditions, cytoskeleton (extracellular matrix) integrity is impaired, that 

leads to podocyte foot process effacement. 

Proteinuria is an important marker of chronic kidney disease, it can result 

from damage of the glomerular barrier (glomerular proteinuria), damage to 

the proximal tubules (tubular proteinuria), and/or interstitial nephritis. 

Proteinuria should be interpreted along with other findings in the urinalysis. 

In the absence of active sediment or grossly visible hematuria, persistent and 

strongly positive reactions for protein suggest renal protein loss (Gaspari et 

al., 2006; Théron et al., 2017 and Toblli et al., 2012).  

The urinary tract is constantly exposed to microorganisms that inhabit the 

gastrointestinal tract, but generally, the urinary tract resists infection by gut 

microorganisms. This resistance to infection is mainly ascribed to the 

versatility of the innate immune defenses in the urinary tract, as the adaptive 

immune responses are limited, particularly when only the lower urinary tract 

is infected. In recent years, as the strengths and weaknesses of the immune 

system of the urinary tract have emerged and as the virulence attributes of 

uropathogens are recognized, several potentially effective and 
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unconventional strategies to contain or prevent urinary tract infections have 

emerged (Abraham et al., 2015).  

The obtained results showed that E. coli was found in 18 cases, 

Corynebacterium renale was found in 25 cases, Staphylococcus spp. was 

found in nine cases, Streptococcus spp. was found in 6 cases, and 

Micrococcus was found in 16 cases. The results showed also that E. coli was 

found in 5 cases of nephrosis, 4 cases of glomerulonephritis and interstitial 

nephritis, 7 cases of cystitis and 2 cases of nephrolithiasis. Corynebacterium 

renale was found in 7 cases of nephrosis, 8 cases of glomerulonephritis and 

interstitial nephritis, 8 cases of cystitis and 2 cases of nephrolithiasis. 

Staphylococcus spp. was found in 3 cases of nephrosis, 2 cases of 

glomerulonephritis and interstitial nephritis, 3 cases of cystitis and 1 case of 

nephrolithiasis. Streptococcus Sp. was found in 3 cases of nephrosis, 1 case 

of glomerulonephritis and interstitial nephritis, 2 cases of cystitis and no case 

of nephrolithiasis. Micrococcus was found in 5 cases of nephrosis, 8 cases of 

glomerulonephritis and interstitial nephritis, 3 cases of cystitis and no case of 

nephrolithiasis. Similar results were also obtained by Yanagawa and Honda 

(1978); Confer and Panciera (1995); Rebhun et al. (1989); Radostits et al. 

(2006); Yeruham et al. (2006) and El-Deeb and Elmoslemany (2016). 

Bacteria, frequently of mixed population, were isolated from 100 animals. 

Gram-positive bacteria prevailed, with Staphylococcus spp. and Bacillus spp. 

being the most common. Escherichia coli and Acinetobacter spp. were the 

most frequently recovered Gram-negative bacteria (Roperto et al., 2012). 

Similarly, Maxie and Prescott (1993) reported that infection is often mixed 

and, C renale may be present in cattle with nephritis, various enteric 

pathogens may be of more pathogenic importance.  

According to Confer and Panciera (1995), a common bacterial cause of 

nephritis in cattle is an ascending infection, often associated with the reflux 

https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/staphylococcus
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/bacilli
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/acinetobacter
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of infected urine from the ureters and urinary bladder into the renal pelvis. It 

has also been reported that catheterization of the urinary bladder may initiate 

bacterial damage to the kidney (Van Metre and Divers, 2002). 

The biological tissues contain a variety of antioxidants mechanisms that 

play a central role in the protection against ROS (Halliwell, 1991). Both the 

enzymatic and non-enzymatic antioxidants become overwhelmed during 

oxidative stress, due to excessive generation of ROS (Abd Ellah, 2010). 

In the present study, cattle suffered from nephrosis and cystitis showed a 

significant increase in serum MDA, and significant decreases in serum TAC 

and NO. However, in case of glomerulonephritis, there were non-significant 

change in serum MDA, and significant decreases in serum TAC (p = 0.05) 

and NO. The overall findings of the study indicated increased oxidative 

stress in blood of all examined cases, which being more severe in case of 

nephrosis and cystitis. These results agree with previous studies done by 

Araújo et al. (2014); El-Deeb and Buczinski (2015) ; Soleimani et al. 

(2016) ; Vysakh et al. (2017) ; Rodrigues et al. (2018) ; Gumasta et al. 

(2019) ; Miyata et al. (2019) ; Elgioushy et al. (2020) and Hassan et al. 

(2021). Despite several experimental and clinical studies having explored the 

intricate mechanisms between urinary system diseases and oxidative 

imbalance, the pathophysiological mechanisms of organ damage have not 

been clarified (Pellegrino et al., 2019).  

The common gross lesions observed in this study were hyperaemia and 

haemorrhage. At histopathological examination of the kidneys slight to 

severe mononuclear cell infiltrations were commonly observed. 

Haemorrhage and connective tissue proliferations were also seen. Neutrophil 

leucocyte infiltrations caused by pyelonephritis were observed in some cases 

and multiple stone formations were found in these cases. Widening of the 

https://scholar.google.com/scholar?hl=en&as_sdt=0,5&q=total+protein+kidney+function+glomerulonephritis
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Bowman's space was a common histopathological finding especially when 

the stones were big, or the inflammatory reaction was severe. Calcium 

deposits and eosinophilic material were found in the medullary tubules and 

in lumens of the renal pelvis in some kidneys. Giant cell formations around 

the stone reactions were rarely observed. Hyperplasia of the pelvis renalis 

and tubulus epithelium was another finding which occurred seldom. Whereas 

sand-like material accumulation seen in urinary bladders in some cases. 

These results agree with those reported by El-Mashad et al. (2019) and 

Katsoulos et al. (2020).  

The obtained findings agree also with those reported by Juránek and 

Bezek (2005). The authors reported that tissue injury and its healing are 

characterized by a sequence of various events influenced by the cause of the 

injury and other factors, such as the intensity of the damaging agent, the type 

of tissue, and the condition of the whole organism. The healing process is 

mediated by a variety of messengers released by the immune system; for 

example, phagocytes produce cytotoxic agents, which not only prevent the 

spread of infection but also remove host cellular particles that are damaged. 
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SUMMARY AND CONCLUSION 

A total number of 97 male cattle (18 - 20 months old) were selected form 

animals slaughtered in Mallawy slaughterhouse (El-Minia governorate, 

Egypt) and included in this study. 

Blood samples were collected from each animal by jugular vein puncture 

before slaughtering. Two types of blood samples were collected:  

a. Whole blood samples were collected in vacutainer tubes containing 

EDTA as anticoagulant for separation of plasma and used for 

measuring plasma Malondialdehyde (MDA) level. 

b. Blood samples were collected in plain vacutainer tubes without 

anticoagulant for separation of serum and used for measuring serum 

biochemical parameters. 

After slaughtering, animals were inspected carefully by the meat inspectors. 

Animals that showing postmortem pathological lesions in other organs rather 

than the urinary system were excluded from the study. 

Urine samples were collected directly from the bladder using a disposable 

10-ml syringe and preserved in ice bag until analysis. The kidneys and 

urinary bladder were collected from each slaughtered animal in sterile bags. 

They preserved in ice bags until the macroscopic investigations and the 

histopathological sampling in the laboratory. Tissue specimens from the 

kidney and bladder were preserved in formalin 10% for histopathological 

examination. 

Cattle subjected to study (n.=97) were classified into different groups 

based on the gross and histopathological examination of the kidneys and 

urinary bladder. The detected urinary system diseases included: Nephrosis 

(n.=23), Glomerulonephritis and interstitial nephritis (n.= 23), 
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Nephrolithiasis (n.=23), and cystitis (n.=5). Animals that showed no 

abnormal clinical findings and no histopathological affections were 

considered as the control group (n.23). 

Blood serum biochemical analysis in nephrosis are presented in Table 1 

and Figs. 1-5. There were significant increases in serum urea (p = 0.03) and 

creatinine (P < 0.001) in diseased cattle when compared with the control. 

There were nonsignificant differences in total protein, albumin, globulin, 

alkaline phosphatase and γGT between the diseased cattle and the control. 

There was a significant increase in serum MDA (p = 0.003), and significant 

decreases in serum TAC (p = 0.02) and NO (p = 0.01) in diseased cattle 

when compared with the control. 

Blood serum biochemical analysis in glumrulonephritis and interstitial 

nephritis are presented in Table 2 and Figs. 6-9. There was a significant 

increase in serum urea (p = 0.01) and creatinine (P < 0.001) in diseased cattle 

when compared with the control. There were nonsignificant differences in 

total protein, albumin, globulin, alkaline phosphatase and γGT between the 

diseased cattle when compared with the control. There was a nonsignificant 

change in serum MDA (p = 0.07), and significant decrease in serum TAC (p 

= 0.05) and NO (P < 0.001) in diseased cattle when compared with the 

control.  

Blood serum biochemical analysis in cystitis are presented in Table 3 and 

Figs. 11-15. There was a non-significant change in blood urea (p = 0.54) but 

serum creatinine increased (P < 0.001) in diseased cattle when compared 

with the control. There were nonsignificant differences in total protein, 

alkaline phosphatase and γGT between the diseased cattle and the control, 

but serum albumin and globulins decreased (p = 0.01) in diseased cattle 

when compared with the control. There was a significant increase in serum 
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MDA (p = 0.005), significant decrease in serum TAC (p = 0.02) and 

significant increase in NO (p = 0.02) in diseased cattle when compared with 

the control. 

Blood serum biochemical analysis in urolithiasis are presented in Table 4 

and Figs. 16-18. There was a significant increase in creatinine (P < 0.001) in 

diseased cattle when compared with the control. There were nonsignificant 

differences in the mean values of total protein, albumin, globulin, alkaline 

phosphatase and γGT between the diseased cattle and the control. 

Results of physical examination of urine samples are shown in Table 5. 

Urine color was yellow in nephrosis, white to yellow in glomerulonephritis 

and pyelonephritis, white in cystitis, white to dark yellow in nephrolithiasis, 

and yellow in the control group. Urine odor was uriniferous in cases of 

nephrosis, putrid and ammoniacal in some cases of glomerulonephritis and 

pyelonephritis, putrid in cases of cystitis, ammoniacal in cases of 

nephrolithiasis, and uriniferous in the control group. Foam was positive in all 

groups. Urine was cloudy to turbid in all groups. 

Chemical examination of urine samples of examined cases is shown in 

Table 6. pH ranged from 7-8 for cases of nephrosis, glomerulonephritis and 

pyelonephritis, cystitis, and in the control group, whereas it recorded 6 in 

cases of nephrolithiasis. Urobilinogen was normal in all groups. Nitrite was 

positive in cases of nephrosis and cystitis, but it was negative in the other 

groups. Protein was high in positivity in cases of nephrosis and in other 

groups. Blood was positive in cases of nephrosis and cystitis, but it was 

negative in the other groups. Glucose and ketone bodies were negative in all 

the studied groups. 



Summary and Conclusion 

 

82 

Microscopic examination of urine sediment is shown in Table 7. Affected 

cases showed increased numbers of WBC, RBCs (hematuria and pyuria) and 

epithelial cells than the control group. Crystals in the affected cases was 

amorphous phosphate and triple phosphate. 

Types and number of bacterial isolates in urine are shown in Table 8. E. 

coli was found in 18 cases, Corynebacterium renale was found in 25 cases, 

Staphylococcus sp. was found in 9 cases, Streptococcus sp. was found in 6 

cases, and Micrococcus was found in 16 cases. 

The relation between the results of bacterial isolation and urinary 

disorders in diseased cattle cases is shown in Table 9. E. coli was found in 5 

cases of nephrosis, 4 cases of glomerulonephritis and interstitial nephritis, 7 

cases of cystitis and 2 cases of nephrolithiasis.  

Corynebacterium renale was found in 7 cases of nephrosis, 8 cases of 

glomerulonephritis and interstitial nephritis, 8 cases of cystitis and 2 cases of 

nephrolithiasis. Staphylococcus sp. was found in 3 cases of nephrosis, 2 

cases of glomerulonephritis and interstitial nephritis, 3 cases of cystitis and 1 

case of nephrolithiasis. Streptococcus sp. was found in 3 cases of nephrosis, 

1 case of glomerulonephritis and interstitial nephritis, 2 cases of cystitis and 

no case of nephrolithiasis. Micrococcus was found in 5 cases of nephrosis, 8 

cases of glomerulonephritis and interstitial nephritis, 3 cases of cystitis and 

no case of nephrolithiasis. 
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CONCLUSION 

 The most common renal affections in the studied areas are nephritis, 

nephrosis, renal calculi and cystitis. 

 Blood oxidative stress increase in case of nephrosis, 

glomerulonephritis and cystitis. 

 Lipid peroxidation increase in case of nephrosis, and cystitis. 

 Total antioxidants capacity decrease in case of nephrosis, 

glomerulonephritis and cystitis. 

 Blood serum creatinine level increase in cases of nephrosis, 

glomerulonephritis, cystitis and urolithiasis. 
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 الملخص

 - 18ستتتتتتنلى   تتتتتت   ت ةوحتتتتتتا ة  ة ثيتتتتتت ة  حيتتتتتت ة   تتتتتت  97 إشتتتتتتلسرا ة علة تتتتتت   رتتتتتت   تتتتتتع 
 دتتتتتري  رتتتتت ا م حن ،تتتتت  ة سشضتتتتتن ي  رتتتتت   وتتتتتت  تزتتتتتسيشين  تتتتتذ وة لتتتتتذ تتتتتت    حيتتتتتن  تتتتتذ  شتتتتتي  ة 02

 ىذه ة علة  .

تتتتت  عستتتتا  يشتتتتن  ة تتتتع   تتتت   تتتتي حيتتتت ة   تتتت  ح  تتتت    تتتت  ة  ل تتتتع ة تتتت  ةعذ   تتتتي ة تتتتذ  . 
 ت  عسا ن  ي      يشن  ة ع :

  ةلإيثيرتتتتتي   ةا أ تتتتتتي  تلتتتتت ة أ تتتتتتيلض  أ.  يشتتتتتن  ة تتتتتع  ة ان تتتتتتي  تتتتتذ أنن يتتتتتت      تتتتت  تحلتتتتت ا  رتتتتتت
ة ستتتتتتن     ةا سزتتتتتتن   رلخثتتتتتت    رتتتتتتي ة ياس تتتتتتن  وة تتتتتتلخع ا   ضتتتتتتن   دتتتتتتل      EDTAم أ تتتتتتيع
  ذ ة ياس ن. أ عيييع

ب.  يشتتتتتن  ة تتتتتع   تتتتتذ أنن يتتتتت      تتتتت   تتتتتعو   تتتتتن    نن تتتتت   رلخثتتتتت    رتتتتتي ة سرتتتتتي وة تتتتتلخع ا 
 غي ة  ة  ي  ضسضنئض   ذ ة ع .  ضن  ة سل

تتتتتت  ة تتتتتلي ن  ة حي ةنتتتتتن  ة لتتتتتذ ت،يتتتتت   ستتتتتن   تتتتتع ة تتتتتذ   ي تتتتتت   حتتتتت  ة حي ةنتتتتتن    شن تتتتت . 
 ة جينس ة    ذ.  ي آ ن    ضض   ذ أ زنء أخ   

 تتتتي وح ،يتتتتن  12تتتتت  عستتتتا  يشتتتتن  ة  تتتت ا  ينشتتتت    تتتت  ة سثننتتتت   ن تتتتلخعة   ح شتتتت   تتتت   
ثرج حلتتتت  ة لحريتتتتي. تتتتت  عستتتتا ة ارتتتت  وة سثننتتتت  ة    ضتتتت   تتتت   تتتتي حيتتتت ة   تتتتذ     تتتتذ أ ضتتتتن  ة تتتت تتتتذ 

أندتتتتتج    تتتتت  أختتتتتذ ة  يشتتتتتن  ة شدتتتتتضجض  ة س ضتتتتتض   تتتتتذ ة سخل تتتتت . تتتتتت  ح تتتتت   يشتتتتتن     ستتتتت . تتتتتت  
 :  ر ح  ة لذ  حذ ة س ضذ.12ة ار  وة سثنن   ذ ة   ل ن ي   شدي  

إ تتتتتتت   جس  تتتتتتتن   خلر تتتتتتت    97=  ة  تتتتتتتع تتتتتتتت  ترتتتتتتتشضع ةل  تتتتتتتنل ة خنضتتتتتتت    رعلة تتتتتتت  م
 ارتتتتتت  وة سثننتتتتتت  ة    ضتتتتتت . ةشتتتتتتلسرا أ تتتتتت ة  سجيتتتتتت ا اندتتتتتتج  ة شتتتتتتنء   رتتتتتت  ة  حتتتتتت  ة ذتتتتتتن ي وة 

  ي ة ليتتتتتتنب   ييتتتتتتن  02ة ارضتتتتتت  م تتتتتتع  =  ة تتتتتتلحنا  خا تتتتتتنة جيتتتتتتنس ة  تتتتتت  ذ ة س لذتتتتتت    رتتتتتت : 
  ي ة ليتتتتتتنب 02ة ارضتتتتتت  م تتتتتتع  =  حرتتتتتت ة   ي 02ة ارتتتتتت  وة ليتتتتتتنب ة ارضتتتتتت  ة خا تتتتتتذ م تتتتتتع  = 

 . تتتتتت  ة ليتتتتتنل ة حي ةنتتتتتن  ة لتتتتتذ  تتتتت  ت،يتتتتت  أا نلتتتتتنئج  تتتتت       يتتتتت  ح ض ضتتتتت  5 تتتتتع  = ة سثننتتتتت  م
  تتتتتع =  ضتتتتض  ضتتتتتس  ة سجس  تتتت  ة زتتتتتن    م أ تتتتت ة   يشضتتتت  و ض  و تتتتت   ض و تتتت  تاتتتتت  ىشتتتتن  

02.  

ة لحريتتتتي ة اضسضتتتتنئذ ة حيتتتت ا  سرتتتتي ة تتتتع   تتتتذ ة سنشتتتتض  ة لتتتتذ ت تتتتننذ  تتتت   أظيتتتت   نلتتتتنئج
  P<0.001  وة ا  تتتتتتنتيشي  مp<0.05 تتتتتتذ ة تتتتتتع  مة ليتتتتتتنب ة ارضتتتتتت  س تتتتتتن     ش  تتتتتت   تتتتتتذ ة ي ل تتتتتتن 

.  ننتتتتا ىشتتتتن   تتتت و   يتتتت    ش  تتتت  ة سجس  تتتت  ة زتتتتن    تتتتذ ة سنشتتتتض  ة سرتتتتن    ن س نلنتتتت   تتتتا 
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الجاماااااااااا    ام اااااااااا تتتتتتتتذ ة  تتتتتتتت وتي  ة ارتتتتتتتتذي ةل  تتتتتتتت  ي ي ة جر  يتتتتتتتت  ي ي ة    تتتتتتتت نتي  ة  رتتتتتتتت ا و 

.  ننتتتتا ىشتتتتن  س تتتتن     ش  تتتت   تتتتذ ة سجس  تتتت  ة زتتتتن     تتتتي  ة سنشتتتتض  ة سرتتتتن   و  رانسااااز ر  
ة س تتتتتتتتتتتعل  ة ارضتتتتتتتتتتت   ي وةنخ تتتتتتتتتتتن    شتتتتتتتتتتت ا  تتتتتتتتتتتذ  (p<0.01) ة ستتتتتتتتتتتن     ةا أ عيييتتتتتتتتتتتع رتتتتتتتتتتتي 

ةل  تتتتتتتتتتتنل  ذ  رتتتتتتتتتتتي  تتتتتتتتتتت (P<0.01)أ دتتتتتتتتتتتيع ة شيل  تتتتتتتتتتت    و P<0.01م  سزتتتتتتتتتتتن ة  ةا دتتتتتتتتتتتع 
 .ة سجس    ة زن   ة س  ز   ن س نلن   ا 

ة لحريتتتتي ة اضسضتتتتنئذ ة حيتتتت ا  سرتتتتي ة تتتتع   تتتتذ ة سنشتتتتض  ة لتتتتذ ت تتتتننذ  تتتت   أظيتتتت   نلتتتتنئج
ة ليتتتتتتتتنب   ييتتتتتتتتن  ة ارتتتتتتتت  وة ليتتتتتتتتنب ة ارضتتتتتتتت  ة خا تتتتتتتتذ س تتتتتتتتن     ش  تتتتتتتت   تتتتتتتتذ ة ي ل تتتتتتتتن  تتتتتتتتذ ة تتتتتتتتع  

ة سجس  تتتتتتتتت     تتتتتتتتتذ ةل  تتتتتتتتتنل ة سرتتتتتتتتتن    ن س نلنتتتتتتتتت   تتتتتتتتتا P<0.001  وة ا  تتتتتتتتتنتيشي  مP<0.01م
ة ارتتتتتذ ي ةل  تتتتت  ي  ي ة جر  يتتتتت  ي  .  ننتتتتتا ىشتتتتتن   تتتتت و   يتتتتت    ش  تتتتت   تتتتتذ ة  تتتتت وتي  ة زتتتتتن   

 تتتتتي  ة سنشتتتتتض  ة سرتتتتتن    ن س نلنتتتتت   تتتتتا  الجامااااااا    ام ااااااا رانساااااز ر  ي ة    تتتتت نتي  ة  رتتتتت ا و 
ي  ة ستتتتتتن     ةا أ عيييتتتتتتع  دتتتتتتل   ة سجس  تتتتتت  ة زتتتتتتن   .  تتتتتتن  ىشتتتتتتن  تغييتتتتتت   يتتتتتت    شتتتتتت ا  تتتتتتذ 

ة شيل  تتتتتتت  أ دتتتتتتتيع   و P<0.05م ة س تتتتتتتعل  ة ارضتتتتتتت   سزتتتتتتتن ة  ةا دتتتتتتتع وةنخ تتتتتتتن    شتتتتتتت ا  تتتتتتتذ 
(P<0.001) ة سجس    ة زن   ة سنشض  ة س  ز   ن س نلن   ا   ري  ذ. 

ة لحريتتتتي ة اضسضتتتتنئذ ة حيتتتت ا  سرتتتتي ة تتتتع   تتتتذ ة سنشتتتتض  ة لتتتتذ ت تتتتننذ  تتتت   أظيتتتت   نلتتتتنئج
ة ليتتتتتتتنب ة سثننتتتتتتت  تغيتتتتتتت   يتتتتتتت    شتتتتتتت ا  تتتتتتتذ ة ي ل تتتتتتتن  تتتتتتتذ ة تتتتتتتع   اتتتتتتت  ة ا  تتتتتتتنتيشي   تتتتتتتذ ة تتتتتتتع  سة  

.  ننتتتتتا ىشتتتتتن   تتتتت و  ة سجس  تتتتت  ة زتتتتتن   نلنتتتتت   تتتتتا    تتتتتذ ةل  تتتتتنل ة سرتتتتتن    ن س P<0.001م
 تتتتي   الجاماااااا    ام اااااا رانسااااز ر   يتتتت    ش  تتتت   تتتتذ ة  تتتت وتي  ة ارتتتتذ ي ة    تتتت نتي  ة  رتتتت ا و 

ي و اتتتتتتتت  ةنخ تتتتتتتتا أ  تتتتتتتت  ي  ة تتتتتتتتع  وة جر  يتتتتتتتت  ي   ة سجس  تتتتتتتت  ة زتتتتتتتتن    وة سنشتتتتتتتتض  ة سرتتتتتتتتن   
 ننتتتتتتا ىشتتتتتتن  س تتتتتتن   . ة سجس  تتتتتت  ة زتتتتتتن      تتتتتتذ ةل  تتتتتتنل ة سرتتتتتتن    ن س نلنتتتتتت   تتتتتتا P<0.01م

ة س تتتتتتتعل    ي وةنخ تتتتتتن    شتتتتتتت ا  تتتتتتتذ P<0.01 تتتتتتتذ ة تتتتتتتع  م ة ستتتتتتتن     ةا أ عيييتتتتتتع  ش  تتتتتت   تتتتتتتذ 
 NO (P<0.05)  وس تتتتن     ش  تتتت   تتتتذ P<0.05 تتتتذ ة سرتتتتي م ة ارضتتتت   سزتتتتن ة  ةا دتتتتع 

 .ة سجس    ة زن    ذ ةل  نل ة س  ز   ن س نلن   ا 

ة لحريي ة اضسضتنئذ ة حيت ا  سرتي ة تع   تذ ة سنشتض  ة لتذ ت تننذ  ت  تحت   أظي   نلنئج
  وس تتتتتتن     ش  تتتتتت   تتتتتتذ ة ا  تتتتتتنتيشي  P<0.05 تتتتتت  ذ ةنخ تتتتتتن    شتتتتتت ا  تتتتتتذ ة ي ل تتتتتتن  تتتتتتذ ة تتتتتتع  م

.  ننا ىشن  ةخلا تن   يت  ة سجس    ة زن      ذ ةل  نل ة سرن    ن س نلن   ا P<0.001م
الجاماااا  ش  تت   تتذ  ل  تتا بتتض  ة  تت وتي  ة ارتتذ ي ةل  تت  ي  ي ة جر  يتت  ي  ي ة    تت نتي  ة  رتت ا و 

 .ة سجس    ة زن     ي  ة سنشض  ة سرن   و     ام اا رانسز ر  

 تت   ة  تت ا أفتت    تتذ ة ارتت  ي أ تتضا إ تت   :  يشتتن  ة  تت ا ة ،تتنى ا ة  حتت   ةتزتت   تت 
ليتنب   ييتن  ة ارت  وة ليتنب ة ح  زت  وة ارضت  ي أ تضا  تذ ة ليتنب ة سثننت  ي أ تتضا أفت    تذ ة 
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ة ارضتت  ي وأفتت    تتذ ة سجس  تت  ة زتتن   .  ننتتا لةئحتت   إفتتن ا حرتت ة إ تت  أفتت    ة تت   تتذ 
ةل  نضن  تذ   تا حتنا  ة ليتنب   ييتن  ولةئحت  ة ارضت   ة لحنا  خا تن ذ حنا      ض ة   ا 

 جن ضتتت   تتتذ عسضتتتا ة سجس  تتتن .  تتتن  ة  تتت ا  نئستتتن إ تتت    تتت   تتتذ عسضتتتا ة ارتتت .  ننتتتا ة   تتت   إ
 ة سجس  ن .

تت ةو  ةل  ة ييتعلوعيشذ  تي   :ة  ح  ة اضسضنئذ   يشن  ة   ا  رحنا  ة لذ ت   حرتين
ة ارضتتتتت  وة ليتتتتتنب   ييتتتتتن  ة ارتتتتت  وة ليتتتتتنب ة سثننتتتتت .  تتتتتن   ة تتتتتلحنا  خا تتتتتنحتتتتتنا   تتتتتذ   7-8

ة سجس  تتن .  تتن  ة شل  تتا إ جن ضتتن   تتذ حتتنا  ة ليتتنب ة ارضتت   ح ض ض تتن  تتذ عسضتتا ة ي لو ي  تت عي 
وة ليتتتنب ة سثننتتت  و اشتتتو  تتتن   تتتر ضن   تتتذ ة سجس  تتتن  ةلختتت  .  تتتن  ة  تتت وتي   تتتن ذ ةلإ جن ضتتت   تتتذ 

ة ارض  وة لينب  ة لحنا  خا نة ع    عي ن  ذ حنا  وع    ن   .ة ار  ة لحنا  خا ن حنا 
ة سثننتت  ي  اشتتو  تتن   تتن ي ن  تتذ ة سجس  تتن  ةلختت  .  ننتتا أعدتتن  ة جر  تت س وة ايلتت    تتر ض   تتذ 

 .ة خنض    رعلة  عسضا ة سجس  ن  

س ن    تذ أ تعة  خا تن ة تع  ة  ضزتنء و ت ة   وع  ظي  ة  ح  ة سجي ا   وة   ة   ا أ
.  ننا ة  ر لة  ن سجس    ة زن      نلن   ضض  ن سجس  ن  ة س   ة ع  ة حس ةء وة خا ن ة ،ينل  

  ذ ة حنا  ة سرن   عينل         ن   ي   ل ر ل و ا ذ     ن .

حن    18    ةلإش   ض  ة     نض    ا   ل  ن ت   :أن ةع و ع  ة   ا  ة ي لي     ذ ة   ا
 9  تت  ة س تت لة  ة  ش    تت  وتتت   تت ا   ل  تتن  حن تت  ي 05  تت  ة  تع تت  ة ار  تت  تتت   تت ا   ل  تتن ي و

 16  ت  ة س  لة  ة عبض   سن ت    ا   ل  ن حنا  ي  6    وت    ا ة ي ل  ن ة ديحض  حنا  ي
 حن  .

 من هذه الدراسة تم استنتاج ما يلي:

حرت ة  ة ارت  و ة ارضت   ة تلحنا  خا تنأ ث  أ  ة  ة ار  شي  ن   ذ ة سشنح  ة سعلو   ىذ • 
 وة لينب ة سثنن .

ة ارتت  وة ليتتنب   ييتتن  ة ارتت  وة ليتتنب  ة تتلحنا  خا تتنس تتن   ةلإعيتتن  ة لي دتتعا  رتتع   تتذ حن تت  • 
 ة سثنن .

 ة ارض  وة لينب ة سثنن . ة لحنا  خا نس ن    ي و ديع ة عى    ذ حن   • 

ة ارتت  وة ليتتنب   ييتتن   ة تتلحنا  خا تتنةنخ تتن  ة  تتعل  ة ارضتت   سزتتن ة  ةل دتتع   تتذ حتتنا  • 
   وة لينب ة سثنن .ة ار
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