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Abstract

Butyrate is one of the short-chain fatty acids that are present in the colon of mammals in millimolar
concentration as a result of microbial anaerobic fermentation of dietary fiber, undigested starch, and proteins. In
this study, sodium butyrate was examined in HT29 cell, human colonic cancer cell line, on cell viability, alkaline
phosphatase activity, PLC- 71 expression and complex sphingolipid biosynthesis. Treatment with butyrate showed
that the decrease of cell adhesion and viability was time-dependent. Sodium butyrate also induced to increase the
activity of alkaline phosphatase which is a differentiation marker enzyme and decrease the expression of PLC-7 1.
Biosynthesis of sphingomyelin and galactosylceramide by butyrate treatment were decreased so fast but ceramide was
increased 680dpm/mg protein% more than untreated group on first day and then decreased fast. In addition, acid
ceramidase and neutral ceramidase activity were inhibited early stage by sodium butyrate. These results suggest
that sodium butyrate causes cell differentiation or cell growth arrest of HT29 cell accompanied by early increase of
ceramide content and alkaline phosphatase activity and decrease of galactosylceramide content and PLC-71
expression.
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Sodium Butyrate *{2}7} vt AMEF HI29 Cell9] Sphingolipid AF4jdl viXl= 9%

Fo B3 B5EY T7he DS due 2YE Hol
FATHISIL ARE A2 & JYANE 440l ¥
3 AE) 437 39 439 FeAS 22 o
A 2HAE F9Hste FUTh Butyrate® ©AAlEo] &
£ A Hshort-chain fatty acids, SCFA) & 3hU=E olg
BHES A8EHA G Aol ¥7H LaAAR Ef
FTEY AZBNAA TEANAH dFY FoAMLAN F
FEo] energyd o g AIR-ATUH26]. o] Hfe Al
S1o] SCFAS] A4 AT 71A2A Feae ARy
@il AA] SCFAS] A4kl 714 ¥} Butyrate: in vivo
S in vitro A HAFARES FHe FaATed whet
o g W AgHREe F4E FJA0TE 21}
Aem SCFAE g FU3AL | g Fo &t
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T qHFFY WFd AEFA AHAAE o NG
29| DNAZHGo| As=m MEF7]9| Gl phased X A
o] AT 3HATH36,38].

& w7 dE g2 ITES AA, AXdd
EA8I Ae & KA AEEO] YE AFUAA o
g AW A5G #AH FoAste EAEY Wold o
dted gAstgozn ddEAY, B4, AU 2 @
8 & #3A GEY FEEd st ¢o] AT
FRAAN3A40] Axe iy ¢ A3AGA B
8= phospholipaseE#} protein kinaseE ¥ transcription
factorg€ ATFLERN PEYE dsiAY 2 A8
e $EAE Agstein =gaa UvH6,2434] 28yt
AX9 FHF DXAYEEQ sphingolipide] FaALS
Haol godet I tAIEEC ERY NzBEEe
YreAY B4 ANTE Rol PR AASE
[28,29,35].
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Fig. 1. The pathway of sphingolipid metabolism.
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Fetal bovine serum(FBS), Dulbecco’s Modified Eagle’s
MediumDMEM) 2 HZefe] #AE AFEL Gibo
BRL AE(NY, USA)S AL&al5th. Silica gel 60 F254&
MerckAH{Darmstadt, Germany)o)| 4], [3-H]-L-Serine& Am-
ersham Life ScienceAl(Buckinghamshire, England)ollA
T3S sodium butyrate F L 29 A4S Sigma
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Sodium Butyrate A&7} t)dg AlEF9 HT29 Cell®] Sphingolipid AgAd] oA+ 9%

Complex sphingolipid&2l 4gtd Z3Y
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Ao Al Holx 3%F9 alkaline phosphatase gene
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kidny #-go] ZE°ltH15]. AFZti#e] adenocarcinoma
2R f59 HT-29 cell & intestinal alkaline phosphatase
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Fig. 2. Time course of cell number change upon treat-
ment with sodium butyrate.
HT29 cells cultured for 4 days were treaed with SmM
sodium butyrate for another 4 days. Values are means
+SE. (n=3).
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Fig. 3. The effect of sodium butyrate on the activity of

alkaline phosphatase.

70% confluent HT29 cells were treated with 5mM
sodium butyrate or PBS for 8 days. 100ug of cell ho-
mogenate was assayed. Values are mean+S.E. (n=3).
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Fig. 4. Reduction in PLC- 71 expression level by sodium
butyrate.
70% confluent HT 29 cells were treated with 5mM
sodium butyrate for 4 days. Cells homogenate(100ug
protein) was subjected to 8% SDS-PAGE and the
probed with monoclonal antyibody for PLC-y 1. The
second panel shows cell homogcenate protein separation
by coomassie staining.
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. Effect of sodium butyrate on the biosynthesis of
complex sphingolipids.
70% confluent HT 29 cells were treated with 5SmM
sodium butyrate for 8 days. Values were means+S.E.
(n=3).
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Fig. 6. Time-Dependent effect of sodium butyrate on
acid and neutral ceramidase activity.
70% confluent HT 29 cells were treated with 5mM
sodium butyrate for 4 days. Ceramidase activity of cell
homogonate were assayed in acetate buffer(pH 5.0) or
Tris-HCl buffer (pH 7.4).
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