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The data show that the filipin complex in water has a characteristic
fluorescence spectrum with a broad emission maxima at 497nm. Addition of

cholesterol to the aqueous solution decreases the absorbance, the corrected
fluorescence, and the partial quantum efficiency. The reduction in partial

quantum efficiency, which is independent of the concentration of filipin, is
definitive evidence that the filipin complex interacts with sterols in aqueous

solution. The data indicate that changes in fluorescence may be a sensitive
tool for monitoring the interaction of filipins with sterols.

The filipin complex (1) has been used to probe properties and functions of sterols
in natural and artificial membranes1^; (2) has antifungal activity9~13); (3) has larvicidal
and chemosterilant activity towards housefliesu>15); (4) reduces serum cholesterol levels
in dogs16>17) chicks18) and also (5) mimics vitamin D in ileal segments from vitamin

D-deficient chicks19>20). The above-mentioned effects have been attributed to the
apparent affinity of the filipin complex for certain sterols. Herein definitive evidence

is presented that filipins interact with cholesterol and that this interaction can be

monitored fluorometrically.

Materials and Methods

Filipin, 86 % pure, was kindly provided by the Upjohn Company, Kalamazoo, Michigan.
The complex was further purified by washing twice with chloroform and twice with
petroleum ether. After drying, the filipin complex was dissolved in tertiary butyl alcohol,
lyophilized, and stored in the dark at -20°C. The standard filipin solution was prepared

by dissolving 1mg in 100ml distilled water. Partial quantum efficiency (PQ), correct
fluorescence (CO), and absorption spectra were determined as decribed by Holland and

TlMNICK21).

Results

The fluorescence emission spectrum of the filipin complex in water is shown in
Fig. 1. Filipin also has a characteristic absorption spectrum (see Fig. 2A and ref.
9-ll) which is decreased by addition of cholesterol. Cholesterol caused a 60%

reduction of the absorption maxima of the filipin complex at 356 and 338nm and a
smaller decrease of the absorption maxima at 305 and 321nm as shown in Fig. 2B.

Cholesterol also decreased the corrected fluroescence (compare Fig. 2D to 2E) and the
* Journal Article No. 5585 from the Michigan State University Agricultural Experiment Station.
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Fig. 1. Fluorescence emission spectrum of
the filipin complex excited at 338 nm.
The curve was obtained with 2 jug
filipin complex per ml distilled water.
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partial quantum efficiency (compare Fig.
2G to 2H). In contrast, the absorption
spectrum, the corrected fluorescence, and

the partial quantum efficiency of filipin
plus cholesterol palmitate was very similar,
if not identical, to that of filipin ; compare

Fig. 2A to2G,2Dto2F, and2G to 21.

Thus, cholesterol, but not cholesterol
palmitate, alters the absorption and fluores-
cence properties of the filipin complex in
aqueous solution. None of the sterols

t

ested fluoresced when excited at 338nm.

Addition of methanol, final concentra-
tion 50%, to the cuvette for the experi-
ment of Fig. 2B, 2E, and 2H restored
the absorbance, corrected fluorescence and

partial quantum efficiency to that shown
in Fig. 2A, 2D, and 2G. Thus, methanol

prevents and reverses the interaction of
filipin with cholesterol.

Other sterols, such as /?-sitosterol, stigmasterol, and /2-cholestanol, also quench the
fluorescence of filipin and reduce the partial quantum efficiency. These sterols and
cholesterol, but not cholesterol palmitate, prevent the antifungal effects of the filipin

complexVS).

Discussion

The data show that cholsterol alters the fluorescence properies of the filipin complex
and indicate that fluorescence could be a useful tool for probing the interactions of polyene

antibiotics with sterols. The fluorescence properties of each polyene antibiotic may be
different. This conclusion is supported by unpublished data which show that cholesterol,
stigmasterol, sitosterol, and /2-cholestanol all alter the fluorescence properties of pimaricin,

but unlike the effect obtained with filipin, the partial quantum efficiency is greatly increased
rather than decreased.

Our results correlate well with the results of Gottlieb and others9'13) on the preven-
tion of filipin toxicity to fungi by certain sterols. Sterols that prevent the fungicidal
effects of filipin alter the fluorescence properties while compounds such as cholesterol
palmitate, cortisone, and androstane-3j2-ol-17-one which do not prevent the fungicidal
effects of filipin also do not affect the corrected fluorescence or the partial quantum
efficiency.

The reduction in the absorption intensity of filipin by addition of cholesterol agrees
with the results of others9>n). A reduction of the absorption intensity of filipin by addi-

tion of sterols in aqueous solution might be due to a decrease of the concentration of the
polyene in solution. Since partial quantum efficiency is independent of concentration,

the change in partial quantum efficiency of the fluorescence of filipin caused by sterols is
very strong evidence that filipins interact with certain sterols. The absorbance spectrum
of filipin in the presence of cholesterol shows a large decrease in absorbance with no
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detectable change in the energy
of the bands. This suggests
a close approximation of the
cholesterol molecule to filipin
such that the charge distribu-

tion of the excited state orbitals
of the filipin could be altered
sufficiently to produce the ob-
served loss in transition mo-
ment. It is of interest to note
that the two bands, at 338 and

356 nm, are preferentially dimi-
nished when compared with the

total absorbance spectrum. This
could indicate close proximity
of the cholesterol to the con-

jugated double bond system of
the filipin. The observed dec-
rease in the partial quantum

efficiency strongly suggests pi*-

pi interaction between the ex-
cited states of the fluorophore
and the orbitals of the choles-
terol. Failure to observe any
shift in the energy of the
excitation or emission spectra
indicates that any strong inter-

actions between the two mole-
cules are not located in the
vicinity of the chromophores
or fluorophores.

Fig. 2. Effect of cholesterol and cholesterol palmitate on
the corrected fluorescence, partial quantum efficiency,
and absorption spectrum of the filipin complex in water.

The partial quantum efficiency, PQ, and the corrected fluores-
cence, CO, are identical to that defined by Holland and Timnick21>.
Fluorescence,^-emission, was monitored at 497nm. The filipin

complex, 2jug/ml, in distilled water was incubated at 50°C for
two hours: 1) without added sterolinA,Dand G: 2) with 50/*g/
mlchlolesterolinB, E, and H, and 3) with 50fig/ml cholesterol
palmitate in C,F, and I. Then absorbance, CO, and PQ were

determined.
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