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Summary 

The The incidence of acute kidney injury (AKI), 

previously referred to as acute renal failure, has reached 

epidemic proportions world-wide, affecting about %7 of 

hospitalised patients. In the critical care setting, the prevalence 

of AKI requiring dialysis is about 67, with a mortality rate 

exceeding 607 (Parikh and Devarajan, 2118). 

A significant increase in morbidity and mortality 

associated with AKI has been demonstrated in a wide variety of 

clinical situations, including exposure to radiocontrast dye, 

cardiopulmonary bypass, mechanical ventilation and sepsis. 

Once established, the treatment is largely supportive, at an 

annual cost surpassing 010 billion in the US alone (Parikh and 

Devarajan; 2118). 

The early diagnosis of AKI currently depends on 

detection of reduced kidney function by the rise in serum 

creatinine concentration and blood urea nitrogen(BUN), which 

are delayed and unreliable measures in the acute setting. In 

general, there are several non-renal factors influencing the 

serum creatinine concentration such as body weight, muscle 

mass, race, age, gender, total body volume, drugs, muscle 

metabolism and protein intake(Parikh and Devarajan; 2118). 
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Introduction  

incidence of acute kidney injury (AKI), previously 

referred to as acute renal failure, has reached epidemic 

proportions world-wide, affecting about %7 of hospitalised 

patients. In the critical care setting, the prevalence of AKI 

requiring dialysis is about 67, with a mortality rate exceeding 

607.The treatment is largely supportive, at an annual cost 

surpassing 010 billion in the US alone. 

The early diagnosis of AKI currently depends on 

detection of reduced kidney function by the rise in serum 

creatinine concentration and blood urea nitrogen(BUN), which 

are delayed and unreliable measures in the acute setting. Many 

potential markers have been studied. Promising injury markers 

in the urine include: Neutrophil gelatinase-associated lipocalin 

(NGAL), Interleukin 11 (IL-11), Kidney injury molecule 1 

(KIM-1), Liver fatty acid binding protein (L-FABP), β2-

microglobulin, α1-microglobulin, Retinol Binding 

Protein,Cystatin-C,Sodium/Hydrogen Exchanger Isoform and 

Fetuin A. 
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Aim of the Work 

The aim of this essay is to discuss the normal renal 

physiology,causes of acute kidney injury and the recent 

biomarkers for detection of acute kidney injury in critically ill 

patients. 
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Physiology of the Kidney 

The kidney is paired, reddish brown, solid organ, it is an 

ovoid in outline but the medial margin is deeply indented and 

concave at its middle. A wide, vertical cleft (the hilum) 

transmits the structures entering and leaving the kidney, and 

leads to space within the kidney, the sinus of the kidney 

(Romanes, 0667). 

Each kidney consists of two distinct zones(Jennette et 

al., 0668): 

a) An outer cortex: 

This appears red because it is richly supplied with blood 

and granular because it contains renal glomeruli. 

b) An inner medulla: 

This is paler than the cortex because it is poorly supplied 

with blood, and is striated because it contains the loops of 

Henle and collecting ducts. It is formed of 10-15 triangular 

shaped wedges of tissue called the pyramids, the apecies of 

which form the renal papillae which drain into the calyces. The 

pyramids arbitrarily divide the kidney into lobes which are in 

turn subdivided into lobules.  
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Functional divisions of the nephron 

The functional unit of the kidney is called the nephron. 

Each kidney is composed of about 1.3 million nephrons in each 

kidney, and each nephron is capable of forming urine by 

itself.The nephrons with glomeruli in the outer portions of the 

renal cortex have short loop of Henle (cortical nephron), 

whereas those with glomeruli in the juxtamedullary region of 

the cortex have long loops extending down into the medullary 

pyramids which represent about 157 of the nephrons(figure 0) 

(Romanes, 0667).. 

(0) The Proximal Convoluted Tubule (PCT): 

Proximal convoluted tubule is about 15 mm long and 55 

μm in diameter. Its wall is made up of a single layer of cells 

that interdigitate with one another and is united by apical tight 

junctions. Between the bases of the cells, there are extensions of 

the extracellular space called the lateral intercellular spaces. 

The luminal edges of the cells have a striate brush border due 

to the presence of innumerable 0.% µm microvilli. The proximal 

tubule terminates in the thin segment of the descending limb of 

the loop of Henle (Tisher and Brenner, 0666). 


