
Hernández Lozano et al.: Intrinsic Activity, 2022; 10 (Suppl. 2):A1.6 

doi:10.25006/IA.10.S2-A1.6 
published online: 16 September 2022 

 

 

© 2022 Intrinsic Activity, ISSN 2309-8503; Austrian Pharmacological Society (APHAR)  page 1 of 1 (not for citation purpose) 

26th Scientific Symposium of the Austrian Pharmacological Society 

Graz, 23 – 24 September 2022 

MEETING ABSTRACT 

 

A1.6 

PET-imaging-based pharmacokinetic analysis to assess the 

influence of transporters on the tissue distribution and renal 

excretion of ciprofloxacin 

Irene HERNÁNDEZ LOZANO1, Severin MAIRINGER1,2, Thomas FILIP3, 

Mathilde LÖBSCH3, Johann STANEK2, Claudia KUNTNER2, Martin 

BAUER1, Markus ZEITLINGER1, Marcus HACKER2, Thomas H. 

HELBICH2, Thomas WANEK2, Oliver LANGER1,2,* 

1 Department of Clinical Pharmacology, Medical University of 

Vienna, Austria; 2 Department of Biomedical Imaging and Image-

guided Therapy, Medical University of Vienna, Austria; 3 Core 

Facility Laboratory Animal Breeding and Husbandry, Medical 

University of Vienna, Austria 

Background: Ciprofloxacin is a commonly prescribed antibiotic 

which has been associated with severe side effects such as central 

nervous system toxicity. Ciprofloxacin is mainly excreted in un-

changed form into the urine. Due to its zwitterionic nature and  

poor membrane permeability, the organ distribution of ciprofloxacin 

largely depends on the activity of both cation and anion transporters, 

which are expressed at the basolateral and apical membranes of 

kidney proximal tubule cells and govern tubular secretion of many 

drugs. Therefore, ciprofloxacin is susceptible to transporter-mediated 

drug –drug interactions (DDI), which may lead to changes in 

ciprofloxacin plasma and tissue pharmacokinetics (PK) and may 

exacerbate its side effects. In this study, we used positron emission 

tomography (PET) imaging in mice to assess the effect of two drugs, 

which are known to be involved in transporter-mediated DDIs with 

ciprofloxacin (probenecid and cimetidine), on the tissue distribution 

and excretion of [18F]ciprofloxacin. 

Methods: Mice underwent dynamic PET scans after i.v. administra-

tion of [18F]ciprofloxacin without and with pre-treatment with either 

probenecid (150 mg/kg) or cimetidine (50 mg/kg). From the PET data, 

time – activity curves (TACs) were extracted for blood (image-derived 

blood curve from the left ventricle of the heart), kidneys, urinary 

bladder, lungs and brain. The area under the TACs (AUC) for each 

organ was calculated as a measure of ciprofloxacin exposure. The 

total renal clearance (CLurine,  blood) of [18F]ciprofloxacin was calculated. 

A previously developed 3-compartment PK model was used for a 

detailed assessment of the effect of transporters on the renal 

disposition of [18F]ciprofloxacin. 

Results: CLurine, blood was significantly decreased after pre-treatment 

with both probenecid (2.7-fold) and cimetidine (7-fold) as compared 

to untreated mice. PK modelling revealed pronounced decreases in 

the uptake of [18F]ciprofloxacin from blood into the kidneys (CL1) after 

both probenecid (2.4-fold) and cimetidine (5.7-fold) pre-treatment. In 

addition, the transfer of [18F]ciprofloxacin from the kidneys into urine 

(k3) was significantly reduced after pre-treatment with probenecid 

(6.2-fold) and cimetidine (693-fold). Changes in the urinary excretion 

of [18F]ciprofloxacin after pre-treatment with both inhibitors resulted 

in increases in blood exposure (AUCblood: 1.3- and 1.8-fold for 

probenecid and cimetidine, respectively), which in turn led to similar 

increases in brain (AUCbrain) and lung (AUClung) exposure to 

[18F]ciprofloxacin. 

Discussion: Our results suggest that ciprofloxacin is taken up into 

the kidneys and excreted into urine by transporters, e. g. 

OAT3 / SLC22A8 in the basolateral membrane and MATE1  / SLC47A1 

and MATE2-K / SLC47A2 in the apical membrane. Concomitant 

medication that inhibits transporter activity in kidney proximal tubule 

cells can cause DDIs, leading to decreases in the urinary excretion 

of ciprofloxacin. This may increase blood and organ exposure to 

ciprofloxacin and thereby potentially exacerbate its adverse effects. 

Our study highlights the strength of PET-imaging-based PK analysis 

to untangle individual mechanisms that are relevant for transporter-

mediated drug excretion such as basolateral uptake, basolateral 

efflux and apical efflux processes. The upcoming availability of total-

body PET systems in combination with this analytical approach bears 

great potential for translation to humans to quantitatively assess drug 

disposition and DDIs on a whole-body level. 
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