L
» Juniper
J key to the ReLs'EI;IrScﬂEeRri

Joj
@Urology & Nephrology

Mini Review
Volume 1 Issue 5 — February 2017

JOJ uro & nephron

Copyright © All rights are reserved by Eda Dokumacioglu

Acetaminophen-Induced Nephrotoxicity and
Cystatin-C

Eda Dokumacioglu* and Hatice Iskender
Department of Nutrition and Diebetics, Artvin Coruh University, Turkey
Submission: February 10, 2017; Published: February 23, 2017

*Corresponding author: Eda Dokumacioglu, Department of Nutrition & Diabetics, Artvin Coruh University, Turkey,
Email: eda_ozcelik@yahoo.com

Abstract

One of the most important health problems that researchers and pharmaceutical industry collaborate globally to tackle is the drug-
induced kidney diseases, and they are thought to be the result of direct nephrotoxicity and adverse immunological reactions. Paracetamol,
also known as acetaminophen is commonly prescribed antipyretic and analgesic drug producing dose-dependent toxicity of liver and renal.
This review will focus on the mechanisms of acetaminophen-induced nephrotoxicity and biomarkers that can be used for early assessment

of nephrotoxicity.
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Introduction
Mechanism of acetaminohen-induced nephrotoxicity

One of the most important health problems that researchers
and pharmaceutical industry collaborate globally to tackle is
the drug-induced kidney diseases, and they are thought to be
the result of direct nephrotoxicity and adverse immunological
reactions. Understanding the mechanisms of action of
nephrotoxicity a in relation with mortality is important for
biological tracing of toxic compounds and developing treatment
modalities [1]. The kidney is sensitive and dinamic organ
required by the body to perform various major functions
including the protection of homeostasis, regulation of the
extracellular environment, such as detoxification, and excretion
oftoxic metabolitesand drugs[2,3]. Drug-induced nephrotoxicity
has been shown to cause to exert their toxic effects by one or
more common pathogenic mechanisms. The dangerous factors
that cause sus-ceptibility to the damage are present in most
people with the occurrence of drug-induced nephrotoxicity
[2,4]. At therapeutic doses, acetaminophen is metabolized via
glucuronidation and sulfation reactions occurring primarily in
the liver which result in the water-soluble metabolites that are
excreted via the kidney. When large doses of acetaminophen is
taken, there is more vigorous depletion of glutathione as well as
production of toxic metabolites, which induced renal or kidney
damage, leaving large quantities of unbound reactive metabolite.
Homeostasis of the body is disrupted by this process and to start
apoptosis or programmed cell death, cause to tissue necrosis
and finally to organ dysfunction [5]. Acetaminophen overdose

consume antioxidant enzymes in renal tissues and to increase
lipid peroxidation. Acetaminophen has raisen levels of urea and
creatinine leading to uremia. Acetaminophen overdose is related
with imbalance of creatinine and urea levels, rising in plasma
concentration of these parameters are considered dependable
for research to drug-induced nephrotoxicity in human or
animals. In nephrotoxicity, increased plasma urea is due to the
higher rate of plasma urea production, which exceeds the rate
of urea clearance and, therefore tissue creatinine fragmentation
increases plasma creatinine levels [6,7]. Several studies have
shown that acetaminophen causes oxidative damage, including
tissue lipid peroxidation, inhibitions of enzyme and reductions in
glutathione levels and changes of enzymatic and non-enzymatic
antioxidant systems [8].

Cystatin-C

Drug-induced renal diseases are one of the serious
health problems around the world. Biomarkers are becoming
increasingly important to for predicting disease prognosis and
disease treatment [9]. Serum cystatin-C is a non-glycosylated
protein and, mainly used as a biomarker of kidney function.
It has shown promise as a replacement for serum creatinine
in estimation of glomerular filtration rate [9,10]. Cystatin-C
is completely catabolized in the proximal renal tubule and is
not returned to blood. Age, gender, protein intake, race, and
muscle mass doesn’t effect to the levels of serum cystatin-C.
When glomerular filtration rate begins to decrease in the
body, serum cystatin-C level begins to increase. Production
of cystatin-C production is not influenced by renal conditions,
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increased protein catabolism, or nutrition factors. Moreover, it
does not change with age or muscle mass like creatinine does.
Serum cystatin-C has been suggested to be an ideal endogenous
marker of glomerular filtration [11,12]. The studies shown that
serum cystatin-C is a good marker of renal function and use of
serum cystatin-C based glomerular filtration rate may be more
beneficial and better for early diagnosis [13].

Conclusion

Drug-induced toxicity is an im-portant part of the kidney
diseases. Kidneys are an important organs with many functions
in the body, and some of their biochemical and physiological
prop-erties make them more undefended to toxic damage.
Results ofliteratures confirmed that high doses ofacetaminophen
causes nephrotoxicity and serum cystatin-C is a better marker of
renal function.
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