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Infeasibility of Measuring Ca* in Menadione-Exposed
Platelets Using Fluorescent Dyes

Sun-Hwa Chung, Moo-Yeol Lee, Joo-Young Lee,
Seung-Min Chung and Jin-Ho Chung’
Seoul National University, College of Pharmacy, Shinrim-dong San 56-1 Seoul 151-742 Korea

Abstract—It has been reported that dose-dependent Ca* increase by menadione in platelets could be
measured by fluorescent dye, quin-2. The problems will be described here relating to measuring Ca**
in menadione-exposed platelets using fura-2 and fluo-3. widely used fluorescent indicators. Additions
of menadione to fura-2 loaded platelets and their lysates resulted in marked reductions in flu-
orescence intensity at both 340nm (Ca*-bound form) and 380nm (Ca**-unbound form) excitation
wavelengths. Fura—2 excitation spectra were overlapped with UV-visible absorption spectra of mena-
dione, suggesting that light absorption by menadione itself could quench fluorescence generated by
fura-2. Next approach was to use fluo-3 which has the higher wavelength (490 nm) of excitation. Pre-
vious work demonstrated that treatment with probenecid to platelets was required to prevent fluo-3
dye leakage. However, probenecid itself was proven tc be inadequate to measure the concentration of
intraceilular Ca™ by reducing menadione-induced cytotoxicity in platelets. Our results suggest that it

is not feasible to measure Ca™ in platelets by using fura-2 and fluo-3 in the presence of probenecid,
" and cautions should be taken to measure changes of intracellular Ca** levels by fluorescent dyes fol-
lowing chernical exposure.
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Fig. 1— Changes of fluorescence intensity in fura-2 loaded platelets after exposed to thrombin (A) and menadione (B).
The concentrations of thrombin and menadione used are 0.2 U/m! and 250 uM. respectively. The arrowheads
were indicated the time of additions for thrombin. menadione, digitonin, and Tris"EGTA, respectively. Data
in the figure are from one representative in vitro run: two other similar in vitro runs were also performed.
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Fig. 2 — Changes of fura-2 excitation spectra before (A)
and after (B) 250uM menadione addition in
fura-2 loaded platelet lysates. Autofluorescence
was substracted from each measurement.
Data in the figure are from one-representative
in vitro run: two other similar in vitro runs
were also performed.
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Fig. 3— UV-visible absorption spectra of menadione.
Data in the figure are from one representative
in vitro run: two other similar in vitro runs
were also performed.
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Fig. 4— Effect of menadione on the fluorescence of fluo-
3/pentapotassium salt (fluo-3 salt). The ex-
citation spectra of fluo-3 salt were measured
before (A) and after (B) 250 uM menadione ad-
dition. The concentration of fluo-3 salt was 1
uM. Data in the figure are from one represen—
tative in’vitro run: two other similar in vitro
runs were also performed.
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