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Introduction

Introduction

The kidney is responsible for the elimination and
metabolism of many foreign organic compounds including
pharmacologic agents. Ultimately these agents reach the
urinary space for excretion via glomerular filtration or tubular
secretion. In some instances drugs must undergo
transformation into metabolites, a reaction that may actually
take place within tubular cells before secretion into the tubular
lumen. Unfortunately, while performing its role as an
excretory and metabolic organ, the kidney may undergo
anatomic or functional changes as a result of drug-induced

toxicity (Chesney and Jones, 2009).

Certain nephrotoxins may preferentially damage
specific nephron segments, depending on the area of maximal
exposure, the location of specific uptake systems, and the
nephronal location of specific intracellular sites that are

susceptible to the toxin (Jennings et al., 2004).

Potential mechanisms for drug-induced renal
dysfunction include alterations in renal perfusion and
glomerular filtration, tubular cell damage, and tubular
obstruction.Toxic nephropathy or drug-induced renal
dysfunction is primarily a disorder of the renal tubule

however, significant tubular damage eventually results in
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alterations in glomerular function as well. In addition, drugs or
their metabolites may alter glomerular blood flow through
vasoconstriction of the glomerular capillaries. This may be a
primary event through actions on the endothelial cell or a
secondary event via activation of tubuloglomerular feedback
after tubular damage allows increased distal delivery of solute

and fluid (Guo and Nzerue, 2002).

Therefore, physicians must have vast knowledge in
relation to the nephrotoxicities of therapeutic agents in order to
avoid 1atrogenic acute renal failure (ARF). In this essay, |
would like to briefly review some of the drugs which possess
such nephrotoxicity and occasionally induce ARF and the

mechanisms of their nephrotoxicities (Porter G A, 2008).



Aim of The Work,

Aim of The Work

In this work we will review focus on the clinical
characteristics, mechanisms of injury, if known, and potential
methods to reduce or prevent drug-associated renal damage
and dysfunction. The most common offending agents have

been chosen.
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Chapter (1):

Anatomy and physiology of the Kidney

The kidney is responsible for the elimination and
metabolism of many foreign organic compounds, including
pharmacologic agents. Ultimately these agents reach the
urinary space for excretion via glomerular filtration or tubular
secretion. In some instances drugs must undergo
transformation into metabolites, a reaction that may actually
take place within tubular cells before secretion into the tubular
lumen. While performing its role as an excretory and
metabolic organ, the kidney may be at risk for drug-induced
toxicity (Chesney and Jones, 2009).

Anatomy of the kidney:

Each kidney is a bean-shaped structure measuring
approximately 1lecm x 6 cm x 3 cm and weighing 120-170
grams in adult. The kidney is contained in a fibrous capsule.
The hilum of the kidney which is present medially contains
renal artery, vein, lymphatics and pelvis of the ureter. The
kidney is contained in peri-renal fat. The kidney lies in the
paravertebral gutter on the posterior abdominal wall
retroperitoneally and opposite the twelfth thoracic down to the
third lumbar vertebra. The right kidney is slightly lower than
the left (liver effect), lower pole reaches one finger breadth
above the iliac crest (Fig. 1) shows a longitudinal section of
the kidney (Gilliland, 2008).
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Fig. (1): Right kidney sectioned in several planes exposing the
parenchyma and renal sinus (Wood and Greenwell, 2013).

The Fig. shows the hilum containing the renal vessels
and pelvis of the ureter which branches inside the kidney into
2-4 major calyces, each of which in turn branches into several
minor calyces. The kidney parenchyma is divided into outer
cortex (1cm thick) and inner medulla. The medulla is formed
of 8-18 pyramids which are conical-shaped, with its base at
cortico-medullary junction and its apex projects into minor
calyces as papillae. The medullary pyramids are striated in
shape. The cortex which is granular-looking may extend
between pyramids forming columns of Bertini. Medullary rays
are striated elements which radiates from the pyramids through
the cortex (Feher, 2012).

Blood supply of the kidney:

The renal arteries arise from the aorta opposite the
intervertebral disc L 1-2. In the hilum it gives anterior and



