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Abstract 

Typically the nephrotoxic beta-lactam antibiotics trigger acute proximal tubular 

necrosis. Significant renal toxicity, which has been rare with the penicillin’s and 

uncommon with the cephalosporins, is a greater risk with the penems. Mechanisms of 

injury include transport into the tubular cell, mainly through the antiluminal organic 

anion secretory carrier, concentrative uptake through a secretory carrier, based on the 

consistent correlation between transport and toxicity . (II) Molecular mechanisms: (a) 

production of a highly reactive acylating metabolite by a cytochrome P-450 dependent 

mixed-function oxidase; it is the only beta-lactam shown to cause significant oxidative 

injury; very low limited ability to harm the mitochondrial carriers with regard to 

pyruvate and the short-chain fatty anions.Gentamicin and tobramycin and 

Aminoglycoside antibiotics are still commonly used in pediatric clinical practice. These 

drugs, particularly, affects the proximal tubule epithelial cells, which causes 

Nephrotoxicity due to accumulation of aminoglycosides via the multi-ligand receptor 

megalin, and selective endocytosis accumulation of aminoglycosides via the multi-

ligand receptor megalin. The toxicity may occur in between 20% and 33% of children 

exposed to aminoglycosides, according to the recent studies. The reduction in 

nephrotoxicity is resulted due to extended interval dosing of aminoglycosides, but its 

use needs to become more widespread. 

 

 

  



Introduction  

Antibiotics are paramount strong substance prevent the growth of the bacteria that 

causes infections and can cure infections when used in right way They either hinder 

bacteria from reproducing or destroy them. Antibiotics cannot treat viral infections, 

such as cold, flu, and most coughs. The main antibiotic was penicillin. Penicillin-based 

antibiotics, such as amoxicillin, ampicillin and penicillin G, are yet available to treat a 

assortment of infections and have been around for quite a while. Lot types of modern 

antibiotics are obtainable, and they are usually only available with a prescription in 

generality countries. Topical antibiotics are approachable in over-the-counter (OTC) 

creams and ointments. Excessive intake of antibiotics has a high-risk including 

resistance acquired by bacteria damage to the liver and also cannot be forgotten 

nephrotoxicity. 

Nephrotoxicity happens once excretory organ-specific detoxify ion and 

excretion doesn't work properly as a result of kidney operate is broken or destroyed 

by exogenous or endogenous toxicants.. Exposure of drugs often results throughout 

toxicity in kidney which often represents the major command system maintaining 

homeostasis associated with body and therefore is especially prone to xenobiotics. 

Comprehension associated with poisonous pathways with reference to nephrotoxicity 

provides useful home elevators drug development with lowered facet effects. 

Mechanisms designed for drug caused nephrotoxicity include things like adjustments in 

glomerular hemodynamics, pipe mobile toxicity, infl ammation, crystal nephropathy, 

rhabdomyolysis, and thrombotic microangiopathy even Biomarkers have been identifi 

ed for the assessment of nephrotoxicity.The particular discovery and development 

regarding novel biomarkers that can easily diagnose kidney damage previous and more 

accurately will be needed for effective reduction of drug-induced nephrotoxicity. In this 

review, we summarize mechanisms of drug-induced nephrotoxicity and present the list 

of drugs that cause nephrotoxicity and biomarkers that can be used for early assessment 

of nephrotoxicity[3]. 

 

 

 

 



Aim of the study 

Recalling one of the dangers of antibiotics that are almost negligible, most of the focus 

is on misuse in terms of bacterial resistance or potential risks to the liver..... Etc. 

 

Materials and Methods 

Uses article from google scholar Nephrotoxicity of beta lactam antibiotics: 

 Mechanisms and strategies for prevention Bruce M. Tune Laboratory of Renal 

Pharmacology, Division of Nephrology, Department of Pediatrics ± G-306, 

Stanford University School of Medicine, Stanford, California 94305-5119, 

USA 

 Received July 12, 1996; received in revised form and accepted September 9, 

1996 

Results   

Peak renal cortical concentrations of the cephalo- sporins after single nephrotoxic doses are in 

the range of 1,000 to 3,000 ug/mL (1), and nephrotoxic injury develops over 1 to 5S h (2).Figure 

1 shows the pattern of evolution of irreversible mitochondrial respiratory injury over this range 

of time and concentration within vitro exposure (2). There was a small progressive deterioration 

of function control mitochondria exposed to the antibiotic vehicles for 0 to 6 h (2). 

Discussion 

Nephrotoxicity have, many mechanisms, been proposed. (I) Tubular transport: 

concentrative uptake through a secretory carrier, based on the consistent correlation 

between transport and toxicity [1]. (II) Molecular mechanisms: (a) production of a 

highly reactive acylating metabolite by a cytochrome P-450-dependent mixed-function 

oxidase (MFO). (III) Molecular targets: (a) inhibition of gluconeogenesis(b) depletion 

of cytochrome P-450 and (c) production of mitochondrial respiratory toxicity, recently 

shown to be mediated by (d) inactivation of the mitochondrial transporters of anionic 

metabolites such as succinate. 

 

 



Tubular transport 

Each of the three groups of beta lactams have the same structural features of secreted 

organic anions, and almost each one is secreted by the kidney. The secretory transport 

causes a lot of lines of evidence that the cellular uptake has a primary pathogenic role 

in the renal damage caused by all the nephrotoxic beta-lactams [1]. Uncommon cationic 

R2 pyridinium ring in Cephaloridine, the most extreme represents example of the 

disassociation of cellular tubular secretion and uptake.  Transported of Cephaloridine 

into the cell is rapid but undergoes minimal subsequent movement into the luminal 

fluid. Unusual transport process is, partially, responsible for the severe nephrotoxicity 

of cephaloridine that result from uniquely prolonged and higher cellular concentration. 

The ceftazidime with its R2 pyridinium but a second carboxyl in its R1 substituent, 

undergoes minimal secretory uptake, and is not nephrotoxic [1]. 

Molecular Mechanisms MFO-Metabolite Hypothesis 

Cytochrome P-450-dependent MFO activity blocks and competes respectively by 

Cobaltous chloride and piperonal butoxide, reduces cephaloridine nephrotoxicity in the 

mouse and the rat [1].  

Through epoxidation of the thiophene ring on the thienyl acetyl R therefore proposed 

that MFO activity produces a toxic metabolite, side-group common to cephaloridine 

and cephalothin. Because cephalothin secretion involves very little intracellular 

sequestration, it needs not to have major MFO-mediated nephrotoxicity [1]. 

For several reasons the validity of this hypothesis came into early question:  

(a) There was no demonstration of energy-dependent, MFO-mediated binding of 

cephaloridine to renal microsomes, as shown with other MFO-activated 

cytotoxins [1]. 

(b) Thiophene or similar side-ring are not found at the most nephrotoxic 

cephalosporins (cephaloglycin, cefaclor, cefazolin, cefamandole, and others. [1] 

(c) None of the different side-groups on the nephrotoxic cephalosporins is 

consistently associated with toxicity [1]. 

  



Mitochondrial Substrate Transport 

A few observations suggested an impact from the nephrotoxic B-lactams on the 

transporters that carry anionic substrates into the mitochondrial inner matrix their 

particular natural ability to acylate and inactivate membrane-bound protein (56) and to 

acyla

Mechanisms of aminoglycoside-induced nephrotoxicity   

 
Nephrotoxicity of Aminoglycoside is characterized by selective targeting of the 

proximal tubule epithelial cells inside the cortex. Approximately 5% of the 

administered dose accumulates within these cells after glomerular filtration [2]. 

Aminoglycosides accumulate within lysosomes Once its inside the cell, inhibiting 

phospholipase activity thanks to vesicle and endoplasmic reticulum (ER), binding to 

phospholipids, which ends up in lysosomal phospholipidosis.Cytoplasmic 

aminoglycoside, then, acts in two ways indirectly and directly on the mitochondria, well 

activating the intrinsic pathway of apoptosis via cytochrome which successively causes 

disruption of electron transport and ATP production and therefore the formation of 

reactive oxygen species. Lysosome cathepsins, discharged into the cytoplasm, also 

activates the intrinsic apoptotic pathway, and will cause necrosis in higher 

concentrations. In the ER, aminoglycosides inhibit protein synthesis and associated ER 

functions, leading to ER stress and apoptosis via calpain and caspase. Certain proteins 

also contribute to the direction of megalin-mediated endocytosis. There is also several 

proteins are an element of the pathway of megalin-mediated endocytosis. for instance, 

Dent’s disease is flawed in CIC-5 protein, and involved in megalin trafficking. 

consistent with some studies, the renal cumulation of aminoglycoside in CIC-5 

knockout mice compared to controls (Raggi et al.) observed that there was an 85% 

reduction in gentamicin accumulation within the knockout mice demonstrated the 

identical group also at quarter-hour decrease cumulation gentamicin in mice with 

defective CFTR gene, pancreatic fibrosis and hypothesized suffering from this gene 

and will play a task within the pathway of megalin-mediated endocytosis [1]. These 

results that a genetic variant which impairs the megalin-mediated uptake pathway 

would, therefore, also provide some protection against aminoglycoside-induced 



nephrotoxicity. But, no studies about the humans have, as yet, investigated this 

proposal. 

 

 Conclusion 

 Clinicians considering the use of aminoglycosides and beta-lactam for the treatment of 

disease in their patients, are going to be very awake to the potential for nephrotoxicity 

to happen with these antibiotics’ agent. In spite of changes to practice, many of those 

as extended interval dosage, nephrotoxicity still occurs. Novel renal biomarkers, 

particularly, KIM-1, may result in the sooner identification of nephrotoxicity, 

ultimately with timely intervention or prevent further kidney injury.   
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