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Fumonisin Bj-induced Alteration of Sphingolipid
Metabolism in LLC-PK, Cells
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Abstract—The purpose of this study was to determine the effect of sulfinpyrazone on fumonisin By-in-
duced elevation of free sphingoid bases in LLC-PK; cells. Fumonisins are a family of mycotoxins pro-
duced by the fungi Fusarium moniliforme which is common contaminant in corn. Fumonisins are also
potent inhibitors of sphingosine and sphinganine N-acyltransferases (ceramide synthases), key en-
zymes in sphingolipid metabolism resulting in the elevation of free sphinganine. The cytosolic con-
centration of fumonisin B, was known to be closely proportional to the elevation of free sphinganine in
LLC-PK; cells (Yoo, H-S., Norred, W.P.. Wang, E., Merrill, AH., Jr.. and Riley. RT. (1992) Toxicol. Appl.
Pharmacol. 114, 9-15). Sulfinpyrazone, an anion transport inhibitor, reduced the elevated level of free
sphinganine resulting from fumonisin B; inhibition of de novo sphingolipid biosynthesis. Fumnonisin B:
at a concentration of 20 pM showed approximately 120 pmol/10° cells relative to 3~10 pmol/10° cells in
control cultures, and sulfinpyrazone at a concentration of 200 uM partially reversed the increased level
of free sphinganine induced by fumonisin B, down to normal level after exposure to fumonisin B for 8
to 24 hr. However, the reduced effect of sulfinpyrazone on the fumonisin Brinduced elevation of in-
tracellular sphinganine was not shown after 24 hr. Fumonisin B, exposure to LLC-PK; cells for 36 and 48
hr showed approximately 74 and 80 pmol per 10° cells relative to 82 and 76 pmol, respectively, in
fumonisin B, plus sulfinpyrazone-treated cultures. Sulfinpyrazone-induced less elevation of free sphin-
ganine in confluent cells after exposure to fumonisin B, suggested that either sulfinpyrazone may
block the availability of fumonisin B to cells or act on the fumonisin B: interaction with ceramide syn-
thase.
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Fig. 1 — Structures of fumonisin B; and sphinganine.
Sphingosine is the same as sphinganine for a
single double bond between the C4 and C5.

Vol. 41. No. 6. 1997

2] sphingosines 4 gkol o]FAg0] e AL
9&ta= 2 sphinganine® Y% Ea}-+z2
I Qom(Fig. 1), A4AIEY 74 sphingosined
2] sphinganines a7} oF 3:18 JER]R ok
(Fig. 3). % 2 Azl &4 slofrd Mz
T FEEL 7S] YT v uA AH FEEo
F 20% EATH VIAFEY YEREFERY] CO-
sphinganine®} 2l sphingosine ¥ & sphinga-
nined AME3l FE2&8 AHYT H$oll A 7EA &2
55 86+17%9 723588 HAx, 7189 F2
A2 o] g4 65223% 3|82 Ehdr)

B dAqelMy= HPLCE AH33le] AFA] sphin-
goid basesE FFE A2 OPAAYGL R =351
= fﬂﬂr‘ﬂ%% IES-Ael glolA] fe sphmgosme)v
7] sphinganine)Cysphinganine?] 42 JERGo
o 9kg-Alo] H]&-& Cysphinganine : #2] sphin-
ganine : ¥2| sphingosinelA 1:2:3& HoFYch
7t B4 9] YAFEA w82 H¢ AolA 147 Fol
Ho FFS L}E}LH‘RLT’_. 4AZIHA] U HARE

A

=

== 0

o g
pn
B,

Palmitoyl-Co A
+
Serine

'

Sphinganine

Fatty acyl-CoA
ﬁ-cmmldo synthase

Glyco-
Ceramide <= ~—phingolipids

i%/cmmldo synthase
Fatty acyl-CoA

Sphingosine

'
'

Lipid Products

Fig. 2— The pathways of de novo sphingolipid biosyn-
thesis, sphingolipid turnover and catabolism in
a mammarian cell.

Sphingomyelin >



792 FrEr -

o
2
f

o

+Fumonisin B,
+Sulfinpyrazoue

+Fumonisin B,

-Fumonisin B:

Relative Fluorescence

Elution from HPLC

Fig. 3-— Comparison of HPLC chromatograms showing
the free sphinganine (Sa), and free sphingosine
(So) from a control, 20 uM fumonisin B and
fumonisin B, plus 200 uM sulfinpyrazone-treated
LLC-PK, cell cultures. Cells were seeded in 6
well plates (10 cm?well). allowed to grow until
full confluency, old medium was changed with
fresh one, and fumonisin B, and sulfinpyrazone
were added. Cells were harvested after 24hr,
free sphingoid bases extracted and analyzed us-
ing HPLC.
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Fig. 4 — Time course for the elevation of free sphingoid
bases. LLC-PK, cells in cultures were grown
until full confluency and incubated with 20
pM fumonisin B,. The cells were analyzed as
described in the text for the amounts of sphin-

ganine (closed circles) and sphingosine (open
circles). Data are given as means+SD (n=5).
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Fig. 5— Effects of sulfinpyrazone on fumonisin Byin-
duced elevation of free sphinganine. The cells
were grown until full confluency. exposed to 20
MM fumonisin B,+200 pM sulfinpyrazone and
analyzed as described in the text for the
amounts of sphinganine. Data are given as
means+SD (n=5).
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Fig. 6 — Comparison of free sphinganine (Sa) to free
sphingosine (So) ratio between fumonisin B,
(FBy- and FB, plus sulfinpyrazone (SP)-ex-
posed cells. Cells were incubated with 20 uM
FB;+200uM SP and free sphingoid bases
measured with HPLC. Significantly different
from the no SP control. *p(0.05. Data are given
as means+SD (n=>5).
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