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ABSTRACT

Effects of the two oriental medicinal prescriptions, Jahyulyangeuntang (JH) and Yanghyuljangeunkeonbohwan (YH), on intestinal
calcium absorption were examined in the human colon carcinoma cell line, Caco-2 cells. Intestinal calcium absorption was evaluated
at the level of Ca uptake into the cells across the brush border membranes, as well as at the level of net Ca transport (implying the
amount of intestinal Ca transported into the blood stream). When the Caco-2 cells were incubated for 4, 8, 16 and 24 days post
seeding, the cells were differentiated continuously, and showed progressively increased activities of Ca uptake (1.13 + 0.04,1.19 &
0.02, 1.94 + 0.03, and 2.40 & 0.12 nmole - mg protein ' - 30 min ', respectively). Pretreatment of confluent Caco-2 cells with
50 pg/ml of YH for 24 hours resulted in a 30% increase in Ca uptake (p < 0.05), while pretreatment of the cells with the same
concentration of JH for 6 hours resulted in a 24% increase (p < 0.05) in Ca uptake, compared to the value for the control cells (2.34
+ 0.10 nmole - mg protein * - 30 min ). When the cells were pretreated with varied concentrations (5 - 100 pg/ml) of the test
samples for 6 hours, maximal increases in Ca uptake were observed in the cells pretreated with 100 pg/ml of YH (a 23% increase),
and 50 pg/ml of JH (a 28% increase), respectively: however, no influence was scen on the net Ca transport activity. These results
show that pretreatment with JH or YH, the two oriental medicinal prescriptions commonly used for improvement of bone
metabolism, could possibly increase Ca accumulation inside the cells. but not the intestinal Ca net transport in vitro. (Korean J
Nutrition 35(4) : 446~453, 2002)
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H O A4 - vlgdF AEEL ZwS RS Ve 7Y
o] o] &gl FFS v)A Aoz Az, o] #
g A7t EARAE AF3 Ao},

A 2 F5e F2 2% AR F2 AYFHE T
23 $5714 (active transport) @ &% oA Exat
o 98} dojuk= 1A (passive diffusion)2] F71A]
HAo] ola] o|FoN} ¥ Bge] TFH FEIAL Lw
o Y L MAe Zg 87=, T JjAle vled D
FEdE) Toll o3 2-dHm, thg-o] A7ER] A%< A
of os AYAR": i) 23MFE §2% (brush bord-
er membrane)S ¥ AEUZ¢] uptake B4, ii) A%
UellA 9] translocation (intracellular diffusion), =12
T i) 23434 E9] basolateral membraned 3% &
& W (efflux) 34,

Zr5-2 ¥)E3 77149 uptake$} net transportE A
TFahed oA 2 AEF 29| o]go] F5dh FA
o on] QA FIAETFQA Caco-2 HEE 7 ]
o} &5z AEF F9 shteltt. Caco2 X 317} 5
WA B384 (polarization), Pl1AEE% (microvilli) &
A T 2L A PMEY BAE UehE Aoz o
A Ah® meld g Jgs 2 FBo] 2FoeR
B &54EHE 714 2 bioavailabilityE F7-8k=dl glo]A
Caco-2 AIEF7} 83 in vitro 22o] 1 glog, 2
A2 1990 ©]F Caco-2 A|EE ©]&3t4 glutathione™
2 taurine'"59 obv|:=At HE D,P AE P 2! &
old" 5] FUdavl 2o RE F4HE 7)Ho] A7H
o} -t

AR FR (HnEHE L FEFIAEE (Bl
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2A7371%50) Heksla 24 (B 23 (59 %3t
Fubdciy Brpsln . =g F9 o 253 #ud
HEo) 9% (HFRS /e n= 28S 23N7E A

&AM AL AY 22 UFE FF3l X831
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1. BAMYHY =& R ARY MZ

2 dFdM e A4S RuESS, S 3332
ARE (BIHFES I, YH)S F71R g A}
L3190, AYE (WEHS) S S8 (4bE) 6 g,
WALk (F2558), 39 (B8, 9E-s %), 39 (BH),
% (), 2% i) 24 g, ol D) 3 g, A
(AB), g 1), BF G5, AR Gni) 2t 2 g, 2%
GER), ZE (HE) Z 15 g A (%P 92, 4%
(19 29, a3 giF (KB 202 Ao FA=HA
FEGTARE EMHRHES ) H A3 (Gt
8z, +4 (4, FF (), 27 (EE), T35 Goh),
o (M) ZF 4 g 9EF (5%) 6 g, 37] (HBE), 2t
oF (1LZE), 2w A} (FBKT), TA] (BEK), Q4 (AF),
BEAR} (R, 7718 GidT), B (B0, A% (&
W) ZH4 g B BHEY 3 g 37 (D) 2 g 28 (5BiR)
1 go& o] FAHAL. ZF Ao F/45 2000 mlE
Y 4ARE ol BFFES F AH3ta, evaporators
ol &3le] F5% § FAAXIIAY. A¥YEH 1WA &
ATARSE 148 £33l 242 8.7 g3 13.2 g9 54
AZES A3tk AFA e wjddd o] g3l 0~100
pg/ml FEe] At §oo] HEF ZASt] MXd] A
23t}

2. M XY

AARALHEFQ Caco2 AEE 175 cm’ culture
flaskoll 4] 10% heat inactivated fetal bovine serum
(FBS), 100 unit/ml penicillin, 100 pg/ml streptomy-
cin, 282 1% MEM non-essential amino acidE 3}
8% DMEM (Dulbecco’s modified Eagle’s medium,
Gibeo) ¥iA& AHE3te vl GA AT 7 AEE 913 Al
¥7E 258 3% confluentdt el A¥EE 0.25%
trypsin® 0.3% ethylenediaminetetra acetic acid (E-
DTA)7} g9 phosphate-buffered saline (PBS, pH
7.4)& AHE3te] BEARA)F) 32, 6-well plate?] 2+ well (35
mm dish)9l 3.5 X 10°709] AEE Y1 wjstr) A&st
Aot MEHYLE 5% CO, 7kr} EAshH= 37T #g7]ol
Al XY=t

Caco-2 A7} vigte] @a3] Fatste] 2Ad & =S
collageng ©|83t 6-well plate®} transwell mem-



448 /A Al7Y ) B Faol viAl e 4%

brane filter (Corning CostaAl, 0.4 pmm vore size,
#3450)2 coating3lth. 25 mgel rat tail collagen
(Sigma A}, #C8897)el B ¥ 0.1% acetic acid 10 mlE
7¥8le] =91 % (.22 pm filter (Corning A}, #430513)2
o33 60% ethanol &8 o} 43t 1/82 345t
3449 collagen 948 140 PR S 6-well plate} tran-
swell membrane filterol] 713}y TF HAEE ¢ & F
72g 4 AR A el AR laminar flowol| A 5217 &
S AFAIZH

Transwell membrane filterolA 22k Caco-2 AR
2] monolayer® thAto 2 tight-junction®] permeabilityE
H7¥sluA} epithelial voltohmmeter (World Precision
InstrumentsAt, EVOM)E AM&-8te] TEER (transepi-
thelial electrical resistance) & &5 ¥ 1847HA] £33}

A

. MEYES 24

MTT H2EE doRRlE Al nEZzgold 74
A& 9} dehydrogenaseo €31 MTT7} formazan®.2 &
e F& Ao 24 el 2 dtl
A= Aged 133t stekxtel A $RE A5
YA Caco2 AlEo theh gk kel b & 718}
23 MTT HAEE HAEEY. Caco-2 AXE 24-well
plated] 3.5 x 10708 £535t) 147k vzl F ket
A 5ZRE 100 pg/ml BEZ wlx|o] Hrlsled 244)7F
%<t vjkstgth. Phosphate buffered saline (PBS)l 5
mg/ml FE7t HEE FAS I3 MTT(3-(4.5-di-
methylthiazol-2-y1)-2 5-diphenyltet-razolium bromi-
de] 898 Z} welld] 100 pi¥ #7138l 2217F <t ¢
stk AT 2 welld vl E FYZRE o] 83}
o] AAAZ ¥, 1.1 ml HC1/500 ml isopropanol &3
Ae et NEE §8jA17) thE multilabel counter
(Perkin ElmerAh, Wallac 1420)2 ©]€3}e] 595 nmoll
A FEEE FAAT old 539 F3EE ol AE
st M Ze] nEZcgol dehydrogenased] <& MTT
7} formazano.g A#E 4& by, A& AEF
o} v}, shebato 2 AA2 3 MEe] AEES HE
3= 2A ] Ha ol digh S FAIEAT

4. Brush border membrane ME2A S £F

2 TAEE B3 AR AA nAgRE P
A Hed §RIA o $E = alkaline phospha-
tase¢} y-glutamyl transferase, 183 sucrase &4
ZAsl AFAT T} EobEE AR AR A}

A}, 6-well platecl A confluentdt JEIE A I47)
F AT AEEHE wgd g A7 g T3 PBS2 Al
23] A3 s, g4 PBS 1 mi& £€¢ F cell scrap-
ol g3l MEXE FASNIY. ES Aol 23324
olg3dte] FAHH AR wg A7 F o
1A 7

A E7F AR alkaline phosphatase &4 Bessy 5
o] WS 7122 3 44 kit (Sigmarl, #104-LLYE
ol &3l ZA3}rt. & phosphatase v ol p-ni-
trophenyl phosphate 712288 A4¥ p-nitrophenols
&Ze] S7olA T SRHER H3HAIZ]L 3 410 nmoll
A FREE ZAs Attt 5AEAHLS mU - mg
protein '& VEbACE

¥-Glutamyl transferase 42 Pillion 579 whiol
3] AlE 200 pell 11.1 mM glycylglycine® 2.8 mM
L-y-glutamyl p-nitroanilide® 712& #7}slef 3770l
A 2087 WHEAIZL F 4T9] 2N oA EANE NS Hrtst
o ¥h&-& FAAZHY. AAE pnitroanilided] ¥ spe-
ctrophotometer® ©]83k4 410 nmolA F3=E A3l
o] FEg e E48AL mmol - mg protein |- hr ‘02
HERY AT

Sucrase &4 Conklin %9 Hdl F3 glucose-
E kit (3&AM, #BC103-E)E ARt sucroseZHE
A9 glucose?] ¥& 410 nmoll A 548t AFatgict
#4842 pmol - mg protein ' - hr ' 2 Jehich

Az o) Gl AgaEs SA317] Y3l FUT 2A Bl
FA171 3709} wello] 1mle} deionized waterE 713+ &
cell scraperg ©o|43l9 AEE F73IH} 25 9JolA
ZFEH7)E ol &3t £AE M g BAAFHL
o, gag AEde ohAF FFE bovine serum al-
buming ¥&F&4 02 3lof Bradford™ el 93 Bio-
Rad assay kit (#55611A)% o|-&3ld Z43515iv}.
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5. & uptake 5T

Caco-2 A3 93 Zh uptaked: Z2R317] 8] o]&
B uptake ®1FA ] 242 th&3 Zch 20 mM N-2-
hydroyethylpiperazine-N'-2-2-ethanesulfonic acid
(HEPES) (pH 7.4), 140 mM NaCl, 5 mM KCl, 0.5
mM MgSO,, 3.5 mM glucose, 4 mM glutamine, 499
BM cold CaCl, 2 0.001 mM#] “CaCl, (NEN Life Sci-
ence Products, #NEZ-013).

Uptake 23S AA5}7] A 6-well plateclA] mono-
layer2 gt AlX 9] wjFAS AAAZ ¥ PBSE AXE



23] AHskact. ZF wellel 1 ml9) uptake medium& ¥
& & oA AT vjFste] HEUWE “Ca’ o) ol
A & O FUAAE o83 Au=A &XE AAS
i, PBSE AW oA A¥xE A3t 0.1% SDSEH
1 ml& 7t welldll ¥ % 1087 £80] Fo] AxaE o
XA, AEgehNS scintillation cocktail (Beckman
AL, #3812547)0] &7 scintillation vialel &7 &, li-
quid scintillation counter (BeckmanA}t, LS6500)& A}
£3}o} 387 radioactivity® SRt on, &9l AREE
A Fol| 213 2+ uptake B4 nmole Ca®™ - mg pro-
tein ‘0.2 AA|5kAT).

6. & net transport &4

SRS T3 A2 AZUE FFHATT baso-
lateral membrane® %3 efflux== ZF9 net tran-
sport &4-& £43}7] Y3l transwell membrane filt-
er (corning costaA}l, 0.4 pm pore size)& AHESIIT}
Caco-2 MEE collageno] A& transwell membrane
filteroll 3.5 x 1070% ¥F3}1L, upper chamberol:= 1.5
mle] wix|E, 228]3 lower chamberoli= 2.5 ml9] Wi
E Yol 1647 v FAIH T

Upper chamberel H7lEl Zgol AXE F33) low-
er chamber2 WA U2 £5Z2 ZAslo] Zgol net
transportZ FA35t9.2M, upper chamberol AHE-H #)
9] AL tS3 2ot 20 mM HEPES (pH 7.4),
140 mM NaCl, 5 mM KCl1, 0.5 mM MgSQO,, 3.5 mM
glucose, 4 mM glutamine, 499 ¥M cold CaCl; ¥ 1
M2 “CaCl,. 3HH, lower chambero] AREH 9] 2A]
< g3 2tk 20 mM HEPES (pH 7.4), 140 mM
NaCl, 5 mM KCI, 0.5 mM MgSO,, 5 mM glucose, 4
mM glutamine.

7. 3HEN

BE EX43E mean + SEM2E AA 89 x, €
Atg = SAS (Statistical Analysis System) PC 271
WL o] B3l BA FAATE eFA o] L uptake

EE S & B A 35(4) 1 446~453, 2002/449
"= net transportol] T1XE GE- ANOVA testol] 9
3] Hrlstsa, grekawte] a9t p <0.05 A
ol5A vebd A9 74 Az g Bk ol
Duncan’s multiple range testell <3} p <0.05 £+
p <0.001 =l #F4E HFsA
ot % 0%

1. Caco-2 ME9| Be¥k

AANZLHNEF Caco-2 AETE E37F HE 234
Az EAL JehE Ao ¢4#A At} Caco-2 Al
¥ Z 6-well platedl] 3.5 x 10704 BF3}a, 24U 714] 6l
oFslAM AAdulgEete] A X F4Q alkaline phos-
phatase®} y-glutamyl transferase, 8|1 sucrase &
A& 24313t} Alkaline phosphatase 42 4, 8, 16,
a3 249 $ Z47] 17.7+ 1.24, 41.6 +£6.06, 55.3 &
1.56, 18] 81.4 + 8.71 munit - mg protein '2&
el AJztol Aol whet FhslTh y-Glutamyl tra-
nsferase 842 247] 10.3 £ 0.41, 169+ 050, 18.8 =
0.32, 18]t 19.0 + 0.42 pmol - mg protein '- hr '&
Z715k 3, sucrase B4 9A] 0.7 £ 0.05, 1.4 £ 0.05,
1.6+ 0.05 =2#&x 1.7+ 0.01 pmol - mg protein '-
hr '2 Z718lo] Caco-2 AlEE B3 T 24U7A 237}t
ALEE ¢ F YA} (Table 1). Rousset™& 914 4%
A ET F B3] HT-29% Caco2 AEFANA A=
2SR 23t EAol #EHA L Bus
£ g AR E 2 agRTe] AFE A alka-
line phosphatase, Y-giutamyl transferase ¥ sucrase
gAJo) wjFAIzlo) Ao wet AL Friete AT
HEe B3t 54 YepdS 9 + At

Transwell membrane filterol4l monolayer® =}g
Caco-2 A ¥9] tightjunction permeabilitys 54317
Ash TEERE 43 243, 5 F 445E 4 @
AR Z7Fsk 169 o] Foll A= 1000 Qem” o) de] X &
Jelgaet (Fig. 1). ol#1g o= Caco2 AXE 5

o

i

Table 1. Activities of brush border membrane marker enzymes in the Caco-2 colon carcinoma cell line

Culture time Alkaline Phosphatase v-Glutamyl Transferase Sucrase .
{mU/mg protein) (umol/mg protein/hr) (umol/mg protein/hr)

4 days 17.7 + 1.24° 10.3 + 0.41° 0.7 + 0.05°

8 days 41.6 + 6.06" 16.9 + 0.50” 1.4 + 0.06”

16 days 55.3 + 1.56” 18.8 + 0.32° 1.6 + 0.05”

24 days 81.4 + 8717 19.0 + 0.42” 1.7 £ 0017

Values are mean = SEM from two separate experiments done in triplicate
Different superscripts in the same column indicate significant differences among differentiation stage tested by ANOVA at p < 0.001
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Fig. 1. Changes in transepithelial electrical resistance in Caco-2
cells at varied differentiation stage. Caco-2 cells were grown on
transwell membrane filter for up to 18 days. TEER was measured
on every other day. Values are means + SEM of 6 wells.

% 159744 wjFabd s TEERE 54 % Fleet9t Wood™
o] B39} AX3 . confluentdt Fefoll Al AELE Al vl
dshe A AES} MEAL)E T o]29 oF (para-
cellular transport)e] 743 olv|git} weir B A
o] Zk# net transport 2E-2 paracellular transport®
#H23}317] 9188 monolayer®] TEER 47} 1000 Qcm®
o]/l 16 Aol A3t

2. Caco-2 MIZ9| 2o0Ho| ME S uptake TYY H3t

Z+4 uptake?] time course® 3317 93 25 &
4, 8, 16, 22)a 24947+ wFAIZ Caco-2 AIEE up-
take mediumeolA 5, 30, 233l 60% E<F WA A
3}, AEo) ¥ wel FHsA Zw uptake &40 A7
o] Ztgtel mel R & o Friate] 60E Al HuAE
el (Fig. 2).

Caco2 A& E3ldAlo] 12 Z4 uptake®] 4L ¥
W3}7) Y8} Caco2XEE #5514 4, 8, 16, L)1l 24943t
HjA 7l 3 245 uptake® AT A7 47 1.13 + 0.04,
1.19+0.02, 1.94=+0.03. 2853 240+ 0.12 nmole -
mg protein '- 30 min ‘2 yeh} By} BEFE
uptake EAlo| Z7}5tdt} (Fig. 3). £ 2 gl o]8-4 up-
take medium® Z% FEE 0.5 mMoleH, uptake
mediumol} A HEE 3087 wldAZ F ZF uptake &
A& 2As9t} 0|9k g2 B AT A= Caco-2 Al
29| 24 uptake &40 A E37} Yol oet St
&4 Bug Chirayath 59 A3tst dAsk= o)},

3. SIIMEAT MIZYZEL DA B

£ Ao o]gd A} Caco2 AES] AEE]
nRE QS HrlE) s APGeR (JH) e ¥
ARG (YH) ABAE & AN ol 88 7% T 71
%L 100 pg/mlZ M| Xl 2447t A & MTT HAE
& AAsict. 1 A, AR MEQ] AEEo] e

357
c |
g 30 e i
9" 25 T
-
59 !
8 5 1.5+ Sl
o0 -
£ 1.0 !
© 05F
E i
£ 00!~ -
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Incubation time (min) |
|
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Fig. 2. Time course of calcium uptake by Caco-2 cells at varied dif-
ferentiation stage. Values are mean + SEM from a single experiment
done in triplicate.
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Fig. 3. Changes in calcium uptake by Caco-2 cells at varied differ-
entiation stage. Values are mean * SEM from a single experiment
done in triplicate. Uptake of calcium (0.5 mM) was measured in
Caco-2 cells 4, 8, 16 or 24 days post seeding using a 30 minute in-
cubation. Different letters above the bar indicate significant differ-
ence among varied differentiation stage tested by ANOVA at p < 0.05.

A2 Ax A g2 2 E] 102+ 9.1% %= 107 =
8.4%2 YER} £ A3 o188 FHAIAV} ATAEE
of $4H) B VA BRSE % 5 Ak

4, BINMAT AF uptake ZYA OAI= Y

6-well plateolA] 1697+ w43 Caco-2 MEE 50 pg/
ml FEo FEAIARE ALAZ 0, 1, 3, 6, 182
24N|7F B AAE T A, AF uptake EAdo| 47 2.
34+ 0.1, 224 £0.22, 249 + 041, 2.62 = 0.19, 2]
3 3.04 + 0.05 nmole - mg protein ' - 30 min '2.& 4
eyttt 38 Caco-2 AIEE 22 Fro ARG = A
AZ 0, 1, 3. 6 223 2447t Bt AXee A¥, #a
uptake’} Z}Zb 2.34 + 0.10, 2.02 £ 0.22, 2.79 = 0.34,
2.90 £ 0.10, 28] 3 2.64 + 0.21 nmole - mg protein '
30 min 'e2 Jebgdth mEby T4 SRebA A B
IAZHE S AR ] A] A X v]3] 2 uptakeE T4
NRey, 1 o9 7|zt AA" Al ZE up-
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3.50T7
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[ O 0 pgml B85 pg/ml
35T
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2.5
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Fig. 4. Effect of Yanghyuljangeunkeonbohwan (YH) or Jahyulyan-
geuntang (JH) prescription at varied pretreatment time on calcium
uptake by Caco-2 cells. Values are mean + SEM from two separate
experiments done in triplicate. Caco-2 cells (16 days post seeding)
were pretreated with YH (50 pg/ml) or JH (50 pg/ml) prescription for
varying periods, and calcium uptake (0.5 mM) was measured after
a 30 minute incubation. Different alphabets above the bar in each
group indicate significant difference among varied pretreatment time
tested by ANOVA at p < 0.05.

take® S7MAIZAA, FEFIARE A9 739 24417
AAY Al 183 A3 A4 6A1zF AAE Al 7}
2 & 725 uptake A& JEHIY (Fig. 4).

grebxke] Fioo whit ZHg uptake &4 A3 Wrl
&322} 6-well plateo A 16€ 7k vl ¥gt Caco-2 Al 0,
5. 50. 100 pg/ml ¥x9 FIATHARE AL 6217
<t AAestda. 1 A3, 24 uptake Aol z+z}
2.26 +0.10, 2.52 £0.12, 257+ 0.07, 2832 2.78 +
0.16 nmole - mg protein ' - 30 min '©& Yeh}, 100
pg/ml FZolA thZAE vls] 23% 7t 24 up-
take #4& YEIT. Caco2 AlEE 0, 5, 50, 100 pg/
ml 59 APee ALAZ 6217+ B¢ AR 4
%, ZH5 uptakeZb 72} 2.26 £ 0.1, 2.39 £ 0.21, 2.9 +
0.22, 283 265+ 0.13 nmole - mg protein ' 30
min "2 2 e} 50 pg/ml =AM 7HE ke o)z
=AM Xl Bl 28.3% 571 Xt} (Fig. 5).

+ A7) olgd FFAWe] Ca, Mg, Zn 2 Fe &%
e Za AF 100 gF JHE A9 345 + 19 mg Ca,
34 £ 0.7 mg Mg, 736 £ 175 pg Zn, 18] 155+ 25
vg Fe& Fatsion, YHY 79 146 + 11 mg Ca, 24
+ 5.7 mg Mg, 278 + 93 ng Zn9} 194 + 30 pg Fed Z17)
sl 2 AFolA Azl o] &5 FeFate] Hm
FET 100 pg/mleit e, o] A5 stepxtel Hrlo u}
2 HX i Aasn S7HEL 0.34~0.15 pg/midl
Egsitt, mEbA £ d39] 24 uptake2 Eoll 0.5 mM9)
Ca 5% (20 pg/ml)7} AFEE A& 7hel3ith= dhoka]ulol
g FrATE /RS FAIE 4 S8 Aoz AZdd
. ok Axule ZAuesEs A9 e gEs

Fig. 5. Effect of Yanghyuljangeunkeonbohwan (YH) or Jahyulyan-
geuntang (JH) prescription of varied concentrations on calcium up-
take by Caco-2 cells. Values are mean + SEM from two separate
experiments done in triplicate. Uptake of calcium (0.5 mM) was
measured using a 30 minute incubation in Caco-2 cells (16 days
post seeding) pretreated with varying concentrations (5- 100 gg/ml)
of YH or JH prescription for 6 hours. Different letters above the bar
in each group indicate significant difference among varied concen-
tration of the prescription tested by ANOVA at p < 0.05.

e
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5 0'M HolA ol wHA fRES Ak o,
shoRA ol SR Frl AR o8 Caco-24 39 4
Fogo| 3 v T AL ket Ao AlE Tt

ol4e] Aute T eFAAt BT A AR
& T8 2w uptakeE TVHIARE AASE Rolx, 2
¥ uptake 71 B3/t SistE = AHAY F 2 HH
AlZHE @b A Y] FRel whe) o g2 A JelbdE
T At A EE B3 DF uptakedl = A
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Fig. 6. Effect of Yanghyuljangeunkeonbohwan (YH) or Jahyulyan-
geuntang (H) prescription of varied concentrations on calcium net
transport in Caco-2 cells. Values are mean + SEM from a single ex-
periment done in triplicate. Cultures of Caco-2 cells were grown on
transwell membrane filter for 16 days, and then pretreated for 6
hours with varied concentrations (5—100 pg/ml) of YH or JH pres-
cription. Net transport of calcium (0.5 mM) was measured using a
60 minute incubation.
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