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ABSTRACT

Intestinal absorption of dietary taurine is one of the regulatory component maintaining taurine homeostasis along with renal
reabsorption, bile acid conjugation and secretion, and de novo synthesis of taurine in mammals. Recent observations of decreased
enterocytic levels of taurine in response to trauma, infection and surgical insults, postulate the possibility that intestinal taurine
absorption might be impaired in such stressed conditions. The aim of the present study was to evaluate changes in enterocytic
taurine transporter activity using the human intestinal colon carcinoma cell line, HT-29, in various stress-induced conditions.
Pretreatment of the HT-29 cells with dexamethasone, a stress hormone(0.1, 1, 10 or lOOpM) for 3 hrs, or with E. coli heat-stable
enterotoxin{10, 100, or 200nM) for 30 minutes in order to induce the condmon of enterotoxigenic infection did not influence
taurine uptake as compared to the value found in control cells. In contrast, pretreatment of the cells with cholera toxin(10, 100, 500,
or 1000ng,/ml) for 3hr or 24hr significantly decreased taurine uptake by HT-29 cells to 40~50% of the value found in untreated
control cells. Kinetic studies of the taurine transporter activity were conducted in control and cholera toxin treated HT-29 cells with
varying taurine concentrations(2~—60pM) in the uptake medium. Pretreatment of the cells with cholera toxin(100ng/mi} for 3hr
did not influence the Vmax, but resulted in a 55% increase in the Michaelis-Menten constant(Km) of the taurine transporter compared
to those in control cells. These results suggest that cholera toxin-induced reduction in taurine transporter activity in HT-29 cells is
associated with decreased affinity of the taurine ransporter without altering the amount of transporter protein. Intestinal taurine
absorption appears to be reduced in the condition of water-bome diseases caused by bacteria such as V. cholerae. This might influence
the taurine status of infants and young children more readily, an age group in which the prevalence of intestinal infection is high and
the role of intestinal absorption is crucial for maintaining the body taurine pool. (Korean J Nutrition 34(2) : 150157, 2001)
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1A ekl £ HT-29 Al E3E 175em’ culture i+
askoll Al 10% heat inactivated fetal bovine serum(FBS).
100u/ml penicillin, 100rg/ml streptomycin. 25vg/ml am-
photericin BE &3 RPMI 1640& AH&3ted HlgA A
ot A AEe A AEFE 22 A9 confluentd
“Aee) MXEE 0.25% trypsine] &H¥ phosphate-buff-
ered saline(PBS, pH 7.4)8 AH-ate] 3417132, Gwell
plate®] Z} welt(35-mm dish)ell 2 x 10574 AEE ¢
I owjkslr] Al A EeSE 5% COsF EAEh
37 g7 D=
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Dexamethasone(Sigma Chemical, #D8893)-& DMSO
o FadA 0.1~100pM2] 55 HHE HT-29 AXd 3431
S dAA T T, el (uptake) BHE Z4819
o} E. coli heat-stable enterotoxin(Sigma Chemical, #E
5763)& PBSdl| %4 10~200nM9] FE& HT-20 A%
o 30& &< AAYsta, el uptake FAE A5
t}. Cholera toxin(Sigma Chemical, #08052)& PBSel
Hejx] E¢F 10~1000ng/mle] FX 8 A7+ e 24A17
¢ HT-29 A2 At s F eb9-3 uptake A S 5
ekt
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HT-29 AlZe 9% el-9-3 uptake #A2 Tiruppathi
7Y WS AY WEsl AEZ 6well plated] ¥
¥ 4 A e g, Aol SAs e Aol ol8d
uptake -§<4o] A4 MRS &3 2t} 25mM N-2-
hydroxyethyl-piperazine-N-2-ethane sulfonic acid(HE-
PES)/hydroxymethyl aminomethane(Tris){(pH 7.5). 140
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mM NaCl, 54mM KCl, 1.8mM CaCl., 0.8mM MgSO.,,
55mM D-mannitol, Z22]3L 49nM cold €1-3-T 2 InM¢]
"H-EF-A(NEN Life Science Products, #NET 541). B}$-
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ol whekste] HEUR *H-e}9-2lo] o] 58lnE ¢ & FY
AAZE o] &3] AmEA LAE AT PBSE A o)
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1. Dexamethasone®l BQ&23H LYl ONE 9%

2B~ DA 3o 557F F718hRe glucocorticoid
3229 U4EQ dexamethasoned 9ol g 714
2 RS fdshs 4202 48A Ao &, dexame-
thasonedl 23] 9% A=t Lo 4 secretory immunog-
lobulin A(IgA)2} Aj4de] A= 3, wHe|E]olr}t ZAyh ol
REAHAY Bsls §&0] F7Haa. "™ 19elE glu-
cocorticoid A= e] delada DNAYS ZHaAde &
7 flen, o APEFEFY FE F U 3B
ol WAbw el g Ao Y7 * ¥ Caco-
2 M¥EolM dexamethasone®] glutamine?) 42 A&
XZ3-&o] Souba®t Copeland®el €8] Ba=wA, 2t
HNEE E3 olaest 50 9lojd dexamethasoneo]
FA 2 FEE v = gl A7[HA

E Aol e 2EY 24 glucocorticoid ZEE X527}
EolAl e 483 A 38 FE3knat HT-29 %7
£ dexamethasones °o|&3td HAT F ghedpd
A 49 B3 {52 Hrred. DMSO 43jAldl
dexamethasone® HT-29 AM¥.o] ujo}olo] sz 3
Fhsted 3Nz Bk AAGST, 50nMe) ESAFEA
0SS AENE ol FF B3] 48 FAsITt De-
xamethasone® A7151% ¢ DMSO#o = AAest o
ZAHFoAl PR e uptake 43} dexamethasone
€ 0.1, 1, 10 2 1000M =2 Ax])st AEolM 234 e}
44 uptake 843% vjad A3 FEZ7 FoFHQ Aolrt
TEER] BSIHFig. 1), olohe YA o £ g& £79)
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Fig. 1. Effect of dexamethasone treatment on taurine uptake in the
HT-29 colon carcinoma cell line. Values are mean + SFEM from a
single experiment done in triplicate. Uptake of taurine(50nM} was
measured in the HT-29 cell line 4 days after seeding using a 30
minute incubation. Dexamethasone was added to the HT-29 cells
3hr prior to the taurine uptake experiment. 'H taurine concentration
was maintained at 1nM in the uptake solution.
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Fig. 2. Effect of E. coli heat stable enterotoxin treatment on taurine
uptake in the HT-29 colon carcinoma cell line. Values are mean +
SEM from a single experiment done in duplicate. Uptake of taurine
(50nM) was measured in the HT-29 cell line 4 days after seeding
using a 30 minute incubation. E. coli heat stable enterotoxin was
added to the HT-29 cells 30min prior to the taurine uptake ex-
periment. *H taurine concentration was maintained at 1nM in the
uptake solution.
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Cholera toxing Vibrio cholerae 25-E] A== AAL
F2 H224 AEWY cyclic AMP(cAMP) %2 34
3] 77l dEAHY Eo|t), B dHM= cholera
toxing HT-29 Alxe] Axjalsted 2y A 2 488
FE59tt. Cholera toxing 1000ng/mle] F%== HT-
2942 3417 = 2443 AR E’E § hemocytome-
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2 AYstA] 42 2AEe} fo)=el Aolst g, u}
2t4] cholera toxin®l )& cell death= Veh3A] §9he
£ ¢ % it Cholera toxing 10~1000ng/mly ¥ %
M2 HT-29 AXe 3417t 5 AH2% 44 cholera
toxin®] T oJEAE BAEA edglon AR RE &
el -9 uptake B40] AZAE] oF 40~49% T
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Fig. 3. Decrease in taurine uptake by cholera toxin pretreatment
for 3hrs in the HT-29 colon carcinoma cell line. Values are mean +
SEM from a representative experiment done in triplicate. Uptake of
taurine(50nM) was measured in the HT-29 cell line 4 days after se-
eding using a 30 minute incubation. Cholera toxin dissolved in
phosphate-buffered saline was added to the HT-29 cell 3hr prior to
the taurine uptake experiment. *H taurine concentration was main-
tained at TnM in the uptake solution. *** : Significantly different
from the control cells(cholera toxin, Ong/ml) by Student's t-test at p
< 0.001.
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Fig. 4. Decrease in taurine uptake by cholera toxin pretreatment
for 24 hrs in the HT-29 colon carcinoma cell line. Values are
mean + SEM from a representative experiment done in triplicate.
Uptake of taurine(50nM) was measured in the HT-29 cell line 4
days after seeding using a2 30 minute incubation. Cholera toxin dis-
solved in phosphate-buffered saline was added to the HT-29 cell
24hr prior to taurine uptake experiment. *H taurine concentration
was maintained at 1nM in the uptake solution, ***: Significantly
different from the control cellsicholera toxin, Ong/ml) by Student's
t-test at p <0.001.

2 Aak(Fig. 4), 3SR AT Aot v $-
TAFHA BN uptake@Ade] wiEAIEe) oF 41~50%
TEOR fo3lA AP oY, R YgEAGL 4] gF
A et

Ganapathy 5% 914 2ebds] M T3 (retinal pig-
mental epithelial cell, HRPE}S ti42& cholera tox-
in®] B¥E Hrg A9, e eA5EA 9] 843 ) 5
A12] mRNA #4de] #o] Z718t &8 w23, o9
£ 9% Miyamoto 52 HRPE M E|A cholera tox-
ino] EM-ApEAe BAAE wolv AN Al Mg
o] F7FIA7] WEYS AAES B BS FAA
1 cholera toxin®] E7}o] B3l Ganapathyeh= thE #
&€ X3t Ganapathy "% Miyamoto & HRPE
A ZEAA] B -H7EA B8 F7M191% cholera toxin
o) 28720 P3le] cAMP 2)3 A XY NEHGHA
o] #o3hg AAEGe}. o0& Caco2 MEFE 4o
2 & Brandsch 579 d7eM%E cholera toxino.2 A
EE 47 T AARR A AEU cAMPE XS} 71
A, Bl 2o g Ao B wEgth

ol4te] A3 WrAzlel B dA7ddE FgE 2 o,
cholera toxin =& & cAMP7} e} A4 2] 8430 |
A= B AR o) wabA 27 el STa &
+ dexamethasone®] A$-2h= 22 cholera toxin® HT-
29 % Caco-2 HERELM E9 855 B¢ 59

1800
©o Control

z 1500 | CT SRS w

g -
_g% 1200
S8
ug
=
S5F
&g

4]

£

a

0 20 40 60 80
Tairome(ph}

Fig. 5. Changes in kinetics of active taurine uptake in the HT-29
colon carcinoma cell line by cholera toxin pretreatment(CT). Values
are mean + SEM from two separate experiments done in triplicate.
Uptake of taurine was measured in the HT-29 cell line 4 days after
seeding over a taurine concentration range of 2~60uM using a 30
minute incubation. *H taurine concentration was maintained at
1nM in the uptake solution. Cholera toxin dissolved in phosphate-
buffered saline was added at a concentration of 100ng/m! to the
HT-29 cell 3hr prior to the taurine uptake experiment. *** : Sig-
nificantly different from the contro! cells by Student's t-test at *p <
0.05 and **p < 0.01, respectively.
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HT-29 A Xf)A cholera toxinol BH-dA744 42
ZAaA7E FE7138E T3] Y8 H=AE9 100ng/
ml 559 cholera toxin® 2 317} S0t A2} @ ML)
A} -9 uptake?! kineticsZ vlaatgict. HT-29 M¥
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¢l Michaelis-Menten kinetics H8S B¥ckFig 5).
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Fig. 6. Lineweaver-Burk plot of active taurine uptake in the cholera
toxin treated HT-29 cell line{CT) or control HT-29 cell line. Values
are mean + SEM from two separate experiments done in triplicate.
Uptake of taurine was measured in the HT-29 cell line 4 days after
seeding over a taurine concentration range of 2~60pM using a 30
minute incubation. *H taurine concentration was maintained at
1nM in the uptake solution. Cholera toxin dissolved in phosphate-
buifered saline was added at a concentration of 100ng/ml to HT-29
cell 3hr prior to the taurine uptake experiment. The units for v and
S are nmole taurine + mg protein™' - 30 min " and pM, respectively.
Calculated VYmax and Km values were 1.53 + 0.26nmol taurine -
mg protein~' - 30min~" and 14.2 + 0.864M for control cells, and 1.55
=+ 0.15nmole taurine - mg protein™' - 30min~' and 22.0 £+ 3.02pM
for cholera toxin treated cells, respectively.
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Al B9-Ae4A9 Vmax #E 1.53 + 0.26nmole tau-
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