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We read with interest the comments by Azad et al. (1) on our
recently published article (2). They have raised a concern

about the use of a BODIPY-polymyxin B (BODIPY-PMB) fluo-
rescent conjugate for examining the uptake of polymyxin B into
renal epithelial cells and questioned the suitability of this probe
for our study. We agree with Azad et al. that some domains of
BODIPY-PMB might be altered from those of the unconjugated
polymyxin B molecule. However, we have no reasons to believe
that these alterations would compromise our experimental design
or affect the overall conclusion of our study.

It is well established that the binding of polymyxins with the
lipopolysaccharide (LPS) of the bacterial outer membrane in-
volves the interaction between polymyxin’s free diaminobutyric
acid (Dab) residues and the lipid A moiety of the LPS. However,
this interaction pathway is exclusive to Gram-negative bacteria.
Generally speaking, the mechanisms of drug uptake are not com-
parable between bacterial and renal epithelial cells (3). We agree
with Azad et al. that conjugation of polymyxin B with a BODIPY
fluorophore through the Dab residues might hinder its interaction
with the bacterial lipopolysaccharide. Thus, BODIPY-PMB might
not be suitable for conducting efficacy studies or for testing the
penetration of polymyxin B into bacterial cells, which is, however,
beyond the scope of our paper.

Our rationale for using BODIPY-PMB conjugate in our study
was based on a careful review of the literature. BODIPY fluoro-
phores are commonly used to generate various fluorescent drug
conjugates to examine the uptake and transport dynamics of their
native drug molecules into mammalian cells (4–6), including
megalin-mediated uptake (7). Thus, we think that the use of
BODIPY-PMB in our study was justifiable.

The overall objective of our study was to study the mechanism
of polymyxin B uptake into renal cells. BODIPY-PMB was initially
used as a screening tool in view of logistic convenience. Key ex-
perimental findings were further validated using unconjugated
polymyxin B (USP); intracellular polymyxin B1 concentrations
were assayed using a validated UPLC-MS/MS method (8). The
results obtained using unconjugated polymyxin B were consis-
tent with our findings from the experiments performed using
BOPIPY-PMB. This enhanced our confidence in the appropriate-
ness of the use of this probe in our study. Furthermore, our study
conclusion was consistent with that of a recently published study
examining the uptake of colistin in renal cells (9).

In conclusion, we believe that BODIPY-PMB was a reasonable
screening probe for our experimental design. We also believe that
the findings from this study have enhanced our knowledge of the
mechanism of polymyxin B uptake into renal cells, which is crucial
for understanding its mechanism of nephrotoxicity.

REFERENCES
1. Azad MAK, Yun B, Roberts KD, Nation RL, Thompson PE, Velkov T, Li

J. 2014. Measuring polymyxin uptake by renal tubular cells: is BODIPY-
polymyxin B an appropriate probe? Antimicrob. Agents Chemother. 58:
6337– 6338. http://dx.doi.org/10.1128/AAC.03733-14.

2. Abdelraouf K, Chang KT, Yin T, Hu M, Tam VH. 2014. Uptake of
polymyxin B into renal cells. Antimicrob. Agents Chemother. 58:4200 –
4202. http://dx.doi.org/10.1128/AAC.02557-14.

3. Inui KI, Masuda S, Saito H. 2000. Cellular and molecular aspects of drug
transport in the kidney. Kidney Int. 58:944 –958. http://dx.doi.org/10.1046
/j.1523-1755.2000.00251.x.

4. Kim R, Lou K, Kraft ML. 2013. A new, long-wavelength borondipyr-
romethene sphingosine for studying sphingolipid dynamics in live cells. J.
Lipid Res. 54:265–275. http://dx.doi.org/10.1194/jlr.D029207.

5. Choudhury A, Dominguez M, Puri V, Sharma DK, Narita K, Wheatley
CL, Marks DL, Pagano RE. 2002. Rab proteins mediate Golgi transport of
caveola-internalized glycosphingolipids and correct lipid trafficking in Ni-
emann-Pick C cells. J. Clin. Invest. 109:1541–1550. http://dx.doi.org/10
.1172/JCI15420.

6. Bidet M, Joubert O, Lacombe B, Ciantar M, Nehme R, Mollat P,
Bretillon L, Faure H, Bittman R, Ruat M, Mus-Veteau I. 2011. The
hedgehog receptor patched is involved in cholesterol transport. PLoS One
6:e23834. http://dx.doi.org/10.1371/journal.pone.0023834.

7. Gonzalez-Villalobos R, Klassen RB, Allen PL, Johanson K, Baker CB,
Kobori H, Navar LG, Hammond TG. 2006. Megalin binds and internal-
izes angiotensin-(1-7). Am. J. Physiol. Renal Physiol. 290:F1270 –F1275.
http://dx.doi.org/10.1152/ajprenal.00164.2005.

8. He J, Gao S, Hu M, Chow DS, Tam VH. 2013. A validated ultra-performance
liquid chromatography-tandem mass spectrometry method for the quantifica-
tion of polymyxin B in mouse serum and epithelial lining fluid: application to
pharmacokinetic studies. J. Antimicrob. Chemother. 68:1104–1110. http://dx
.doi.org/10.1093/jac/dks536.

9. Suzuki T, Yamaguchi H, Ogura J, Kobayashi M, Yamada T, Iseki K.
2013. Megalin contributes to kidney accumulation and nephrotoxicity of
colistin. Antimicrob. Agents Chemother. 57:6319 – 6324. http://dx.doi.org
/10.1128/AAC.00254-13.

Address correspondence to Vincent H. Tam, vtam@uh.edu.

This is a response to a letter by Azad et al. (doi:10.1128/AAC.03733-14).

Copyright © 2014, American Society for Microbiology. All Rights Reserved.

doi:10.1128/AAC.03784-14

AUTHOR REPLY

October 2014 Volume 58 Number 10 Antimicrobial Agents and Chemotherapy p. 6339 aac.asm.org 6339

http://dx.doi.org/10.1128/AAC.03733-14
http://dx.doi.org/10.1128/AAC.03733-14
http://dx.doi.org/10.1128/AAC.02557-14
http://dx.doi.org/10.1046/j.1523-1755.2000.00251.x
http://dx.doi.org/10.1046/j.1523-1755.2000.00251.x
http://dx.doi.org/10.1194/jlr.D029207
http://dx.doi.org/10.1172/JCI15420
http://dx.doi.org/10.1172/JCI15420
http://dx.doi.org/10.1371/journal.pone.0023834
http://dx.doi.org/10.1152/ajprenal.00164.2005
http://dx.doi.org/10.1093/jac/dks536
http://dx.doi.org/10.1093/jac/dks536
http://dx.doi.org/10.1128/AAC.00254-13
http://dx.doi.org/10.1128/AAC.00254-13
http://dx.doi.org/10.1128/AAC.03733-14
http://dx.doi.org/10.1128/AAC.03784-14
http://aac.asm.org

	Reply to “Measuring Polymyxin Uptake by Renal Tubular Cells: Is BODIPY-Polymyxin B an Appropriate Probe?”
	REFERENCES


