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BACKGROUND 
We recently reported that the cardiac uptake of doxorubicin is mediated by OCT3 and that 
genetic or pharmacological inhibition of this transporter ameliorates the cardiotoxicity without 
altering the systemic clearance of doxorubicin (Huang et al, PNAS 2021). As this suggests that 
plasma levels of doxorubicin are not predictive of levels in the heart, identification of 
alternative cardiac biomarkers is required to guide the selection of optimal doses and schedules 
of OCT3 inhibitors given in conjunction with doxorubicin. Meta-iodobenzylguanidine (mIBG), an 
epinephrine analog that when radiolabeled, is utilized as a targeted radiotherapy for 
neuroendocrine cancers, is a potential exogenous biomarker of cardiac OCT3 activity since it is 
a known substrate or organic cation transporters, it accumulates extensively in cardiac tissue, 
and it is sensitive to selective inhibition whereby uptake and accumulation in normal tissues is 
decreased.  The goal of this study was to design and validate a rapid and sensitive method to 
measure mIBG in mouse samples and apply the method to a pharmacokinetic study in mice.  
 
METHODS 
A sensitive and specific U(H)PLC-MS/MS method was developed and validated for direct 
quantitative measurement of miBG in mouse plasma. The sample preparation only required 5 
μL sample volumes and involved protein precipitation with methanol following homogenization 
and addition of the internal standard N-(4-fluorobenzyl)guanidine. Reversed-phase 
chromatography under gradient conditions (mobile phase A: 0.1% formic acid in water; mobile 
phase B: 0.1% formic acid in acetonitrile) was applied with separation on an Accucore aQ 
column (100 mm × 2.1 mm, dp =2.6 μm, Thermo Fisher Scientific). Detection was obtained by 
SRM, following the transition of 168.18 → 109.071 (m/z) for miBG and 276.086 → 216.97 (m/z) 
for the internal standard. The developed method was applied to pharmacokinetic studies of 
miBG administered as an i.v. bolus at a dose of 15 mg/kg. Pharmacokinetic parameters were 
calculated using Phoenix WinNonlin. 
RESULTS 
The assay was validated, and the method exhibited adequate sensitivity, precision, and 
accuracy, with resolution of peaks in 3.5 min. The overall precision expressed as a coefficient of 
variation (CV) was always ≤5.53% and the percentage deviation from nominal values of quality 
control samples (% accuracy) was within ± 9.87%. The lower limit of quantitation was 0.1 
ng/mL, and the assay was linear in the range 0.1 – 100 ng/mL, with a CV of ≤9.89%. No 
endogenous interference was observed in six independent matrix sources. Matrix effects were 
determined to be negligible, and the extraction recovery was ≥96.4%. The observed 



pharmacokinetic profiles showed that the systemic exposure to mIBG immediately after i.v. 
administration in OCT3-deficient mice was increased by about 150% compared with wild-type 
mice, and the peak concentration was significantly higher (P<0.05). 
 
CONCLUSIONS 
We developed and validated a sensitive and reproducible LC-MS/MS method to quantitatively 
determine concentrations of miBG in mouse plasma. The method was successfully applied to a 
pharmacokinetic study on plasma samples obtained from mice with varying expression of OCT3, 
and is currently being modified to allow quantitative determination of mIBG levels in heart 
tissues. Our ongoing studies will employ this method to gain mechanistic insights into the 
distribution properties of mIBG and explore the utility of mIBG as an exogenous cardiac 
biomarker of OCT3 function with implication for optimizing the dose and schedule of OCT3 
inhibitors that can be combined with doxorubicin to prevent cardiotoxicity. 
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