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ABSTRACT

Previous studies on the effect of age on intestinal taurine transport in animals have invariably shown a decline in the activity of rhe
ransport system with increasing age. In the present study, changes in raurine transporter activity were observed during cell
differentiation in the buman colon carcinoma cell line, HT-29. This cell line exhibits various enterocytic characteristics when
differentiated, and therefore has frequently been used to study the characteristics and regulation of nutrient and drug absorption in
the small intestine at the cellular level, Pre-treatment of the cells with f-alanine(10mM} reduced the tawrine fransport activity to 33%
of the value for the control cells(p < 0.05), which implies that canrine wod f-alanine share 2 common B-amino acid transport system
for their celluar uptake in the HT-29 cells, As the HT-29 cell line was incubated for 4, 14, and 21 days post seeding, activities of
brush border membrane marker enzymes{alkaline phosphatase and v-glutamy) rransferase) were kept increased(p < 0.001), suggesting
that cell differentiation of HT-29 was continued until 21 days post sceding. Kinetic siudies of the raurine transporter were
conducted in the HT-29 cell live with varying raurine concentration(s - 60pM) in the uptake medium. Both Vmax and the
Michaefis-Menten constant(Km) of taurine transporter were decreased as differentiation of the HT-29 cell line was progressed:
Vmax of the taurine transporter in cells incubated for 4, 14, and 21 days post seeding was 2.79 + 0,13, 0.85 £ 0.08 and 0.32 + 0,

Olnmol - mg protein

'~ 30min ', respectively(p < 0.001), and Km was 42.3 + 3.4, 16.89 = 1.74, and 11.2 + 3.00M, respectively

(p < 0.01). These results indicate that the activity of sodium dependent active taurine transport systern in the HT-29 cell line is
decreased as confluent cells are differentated. This phenomenon in cell culture system corresponds well with the earlier observation
of lower intestinal tauring transport activity in suckling rats compared to that in adult animals, although direct selationship of cell
differentiation with in vivo aging process needs further verification, (Korean J Nutrition 33(6) . 660~667, 2000)
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Table 1. Activities of brush border membrane marker enzymes in the HT-29 colon carcinoma cell line

Culture Protein Alkaline phosphatase v-Glutamy| transferase

time {mg/dl) {pmol p-nitrophencl mg protein-1 - 15 min '} (nmale p-nitroanilling - mg protein-1 - 20 min "
4 days 0.68 + 0.6 1.0 £ 1.8 427 =43

14 days 21 % 0.03" 55.2 &+ 427 118 = 1.1"

21 days 25 + 007" 789 + 0.3" 168 + 69"

Dhiferent superscripts in the same column indicate significant difference amang differentiation stage tested by ANOVA at p < 0.001
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Fig. 1. Time course of taunne uptake in the HT-29 colon carcinoma
cell ine. Values are mean &+ SEM from a single experiment dane in
triplicate. Uptake of taurinelfinal concentranen 50nM) in confluent
manolayer cultures of HT-29 cell line was measured 4 days after se-
eding using uptake medium containing erther 140mM NaCli#) or
140mM chaline chloridel().
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Fig. 5. Lineweaver-Burk plot of active taurine uptake i the HT-29
cell line with varving laurine concenirations of 5—60pM. Taurine
uptake was measured in the HT-29 cell line 4, 14 and 21 days posl
seeding using a 30 minute incubation. The units for V and § are
nmole taurine - mg pratein '+ 30min~" and pM, respectively.

Table 2. Changes in the kanetic data of active taurine uptake in the
HT-29 colon carcinoma cell Iine at varying differentiation stage

Km , Ymax

(M) inmole taurine - mg protein ' - 30 min D
ddays 423 + 347 28 + 013"
1d4days 169 + 1.7" 0.85 = 008"

2 days 112 + 3.0 0.32 + 0.017

Fig. 4. Kinetics of taurine uptake in the HT-29 coion carcinoma cell
line. Values are mean & SEM from 2 separate expenments done in
triplicate. Uptake of taurine was measured in the HT-29 cell line 4,
14 or 21 days post seeding over a taurine concentration range of
5~60UM using a 30 munute incubation.

Values are mean # SEM from 2 separate experiments done in tri-
plicate. Uptake of taurine was measured n the HT-29 cell line 4,
14, or 21 davs post seeding over a taurme concentration range of
5~60pM using a 30 minute incubation. Different supersctipts in the
same column indicate significant difference among differentiation
stage tested by ANOVA atp < 0.05,
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