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Effects of Grape Seed Proanthocyanidin on the Transport of Bile Salts in Colon Glandular Cell Caco-2
LAI Lihua', GE Jian® (1.Dept. of TCM, Guangxingtang Traditional Chinese Medicine, Hangzhou Hospital of
TCM, Hangzhou 310007, China;Z2.Dept. of Pharmacy, China Jiliang University, Hangzhou 310018, China)

ABSTRACT OBIJECTIVE: To study the effects of grape seed proanthocyanidin (GSP) on the transmembrane transport of sodium
glycocholate (GA) and sodium taurocholate (TA) in colon glandular cell Caco-2. METHODS: Caco-2 model, was used, and
RP-HPLC was conducted to determine the contents of GA and TA in cell culture medium. The test ' was divided into GSP group,
GA group, TA group, GSP+GA group and GSP+TA group, the transport volumes ofitranspertingsGA and TA from Transwell apical
(AP) side to basolateral (BL) side by Caco-2 cell at 0, 2, 4, 8 h_were detected, tespectively. RESULTS: The linear ranges of GA
and TA were 0.05-1.2 mmol/L (R*=0.999 9). With the time passing, transport volumes of GA and TA in BL site in GA group and
TA group were sharply increased; while the transport volumes were ‘obviously decreased after adding GSP, with statistical signifi-
cance (P<<0.01). CONCLUSIONS: GSP'has,ifihibitory effect on the transmembrane transport of GA and TA in Caco-2 cell.
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1 #Fd
1.1 {28

LC-20ATvp i %0 AH €535 (HPLC) % %t Fil Promi-
nence SPD-20A %5 #h 45 1l #% ( H 4% Shimaduz 23 &) ) ;
CB53 CO. 4l i 1% 75 46 (12 [ Binder 2 H] ) ; 24 FLE5 IR
FH Transwell /N2 (3 [F Corning 23 ) ) ; TS100-F {3 & i
{5 ( H A Nikon 23 H) ) .

1.2 #mEid#F

GSP Jsikh 2y (T R A YR A BR A E] L LS
20101012, 4l Ji : >95% ) ; TA b i (L5 : C1319058,
4l . 95% ) Fll GA b b (F1t*5 : D1303029, 41 : 98 % )
B FHN IS 246 TA R A AR 21 (L5 : 110947,
4lifE . >999% ) L (35 . D103281, 4l . >
99.9% )W T iRl T A PR F] o
1.3 fpSEER

25 i B 4l M Caco-2 W8 T A I Bk24 B - i 41 i L jik
Hts , I DMEM 40 i 5 72 (75 1% JE b 75 24 HE 1R 1%
L2 el 100 w/mL 85 2 . 100 w/mL 4455 Z M 10%
J2E I3 ) 55 9% , 8 F AT A — kPR e Sk PR G & B, &
o
2 FHik
2.1 GAFITAMIESENE
2.1.1 @B B STER 91 W 1% B2 S A
(RT)-HPLC ¥ 5E GA Al TA B0 & o {435 4 : Thermal
BDS C5(250 mm%4:6vmm 5 i) ; 7 2040 : FHEE-0.6 % B
fiz — 2 (65 86, V/V) 5 it : 1.0 mL/min; & I 3% 1<
205 nm ; HEAEE - 20 pl
2.1.2 FEEHEE RS ORI 0 A W
1.2.0.6.0.3.0.15.0.1.0.05 mmol/L [ TA I GA HIR-A %
W, o TA T GAVREEMATR] . A FRELS ¢ A LR, N
A 50 mL K, il £ i 109% =5 L RIE T . 435 LU TA Fl
GA IR AR 0.1 mL, BF 1.5 mL B0, 0.1 mL
AL, I 0.2 mL10% =44 2R, 12 000 r/min
(B0 425 em) B0 2 min, B WG VEREN € GA A1 TA
(R T AR, 22 IR E R 2k o 4% 3R vk il 4 20 5 GA
FITA 0.05.,0.15.0.6 mmol/L 4 TR # 4L & , BERES> BT,
AWRBEE R 5 UK, IEAEfh  GA FT TA I AL S H E
FEV T I gl AR 045 R W TR A U (B T35 GA R TA 1)
MISCR A H I s R i 5 IR B 48 H IS %, 1545
e 5 d%8 H [RG%RE .

22 FBMAMESENE
2.2.1 @5 FM A STER[10] 7 2 BE AR A& 2, DL RT-
HPLC IR AR B 21 & it . (3% 4T : Thermal BDS Cis
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(250 mmx4.6 mm, 5 pm) ; i s AH : B - 7K - iR (55 -
45:0.2, VIVIV) ;i : 1.0 mL/min; $3% : 276 nm; i
.20 ul.
2.2.2 JrEEFEEC HU500 mg HERLLYVA T 1 LKk
25 4500 mg/L AR B ZTH W o K 500 mg/L A Wy 215 W i
o BRI 125 .62.5.31.25.15.6..7.8.3.91,1.95 mg/L [
W, PRI AR By 2L (i AR, AR £ . 4% Bk
D5 B 45 B AR 4T 1.95.7.80,31.25 mg/L 4 B 1K
PERES T, BEAIR B E A 5 YK, DTV T R AR 21 1)
TR AR L 2 0 1 3 sl AR 0 A5 g e 1 AR EU A
IR ZL A RIS . B H IS BRI 5 % 48 H INAE %
JE GELEINGE 5 d %8 H S 3
2.3 Caco-2 HERyiEH

# Caco-2 4 E T 10% 54 L35 A DMEM K533
e, F 37 CF KSR, B L A LIREESRSEL. RN
K RE G 70 TG R, B R a2
M TR T Mk o B 2 R AR AR T, F
AT PR 2 H
2.4 Caco-2 ARAISHIR

B JEB Trans-well /N2 1 24 FLES Fa45 A8 HRIETES 17
Fetpric . BRI R AT Caco 2 4l ) TH%; o 375
BEFRIE NS m AL IR, RN PSR A, FF
£ 0 2 S ORBTSR 2T L B R IR, AT
L REPRA M R TR B R b TR AT . BN /NE Jin 400
I B2 P 35 R, FEAR LN 400 L B R k22 Ml
(PBS)EMZs FIXF IR, 5555 2 he
2.5 Caco-2 fHia' 2 EHINE

B “2.47 0T Bl Al 8% 5% I 1) Caco-2 4B, 11 57
JIA 4.5 mg/mL [ 2R By 1 %5 200 pL, & F L hRic i 2
A~ Transwell /)N T (AP ), /)N 28 B85S s (BL) i im A
100 pL 25 (HRGFRM. 2 h)m, S BI/NE 1) AP BL 4%
B 100 pL 557290, 0 e Hoh 28 B2 ik B . Al AP 1
BL M E 21 4% 5 (%) A, PR 20 R 5%
2.6 SAFMBETERNE

R 7 GSP 4 . GA 4 . TA 4 . GSP+GA 4 Fll
GSP+TA 4. 4 GSP il #8512 mg/mL ¥ , GA .\ TA il
% 0.24 mmol/L F¥ R, 3 73 40K GSP A GA  TA ¥+
WA Transwell /NzE AP, i GSP Fe 28 i & W i 0 1
mg/mL, GA . TA¥RE 44 0.12 mmol/L, 435]F0.2.4,
8 h /5 W BL AN 100 pL 35529 T EbRic B0, W]t
TR RS UG IR, M E B IR T GA VTA I &
RIGEE 61K
3 HR
3.1 GATANEMHEFERLER

DL GA TA W (¢) Mt AL br I TRTRR (A) S AR A
il 2, 45 1813 )5 #28 GA: 4=631 408c¢+1 747.8
(R°=0.9999),TA:4=381 762c—1 278.5(R*=0.999 9),
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RN 44 0.05~1.20 mmol/L, 0.05.0.15.0.6 mmol/L
W BE T GA [ [ i 4643 51 Ry (98.2 + 4.2) %  (98.7 +
2.5)% .(99.4+2.3)% (n=3), H N RSD 434}y 3.26 % .
2.53% .2.31% (n=5) , Ha] RSD 434 4 2.37% .2.06% .
1.62% (n=5) ; TA 19 [0 Wi 25 43 51| hy (98.6 + 3.6) % .
(98.5+1.2)% .(99.9+1.4)% (n=3), H N RSD 45~
3.65% .1.22% .1.40% (n=5) , H [A] RSD 4351 4 1.97 % .
1.29% 1.12% (n=5).,
32 FMLINEMHEFERER

DIZRWR 21 v B (o) i Aa s DG IR (A) S 9l Ak
b 2z il bk o 2, 15 1810 7 B2 4=20 280c¢+451.66
(R*=0.999 6) , Zk P Fl 7y 1.95~125 mg/L. KB4l 7E
1.95.7.80.31.25 mg/L BT it ik B T M543 51 by (98.7 +
2.2)% . (99.8 + 2.5)% . (100.1 £ 1.7)% (n=3) , H N
RSD 43 4 2.23% .2.51% .1.69% (n=5) , H [d] RSD 43
W 1.17% 1.67% .2.29% (n=5).
3.3 Caco2 i E=E

Caco-2 4i il S5 BE I e 45 R WAk 1

F1 Caco2fifaEZENELER

Tab 1 Determination results of Caco-2 cell compact-

ness
Transwell AT BLIIAREL BL e/
INE Jlegansal ﬁﬁﬁiﬂﬁf,mgﬂ TR ﬁﬂiﬁifﬁ,mg/l, AP , %
15 878 942 4332 27 886 1.35 312
25 897 890 4425 29743 1.44 3.26
2% L AT, (A 24 3% B 2R 1 21 g i Caco-2 2

JL A a1 B, U RH Caco-2 4 55 %% B #50w
34 GAMTAWEEE
4 GA I TA Az Sl e AR W3k 2.
F2 BHAGATITAWEIBMNELER (xts,n=06)
Tab%2 | ‘Determination results of transport volume of
GA and TA in each group(x+s,n="6)

i} [a] GA, pmol TA, pmol
h GSP4l  GAZL  GSP+GA4L  Gsp4l  TA4l GSP+TA#
0 0 0 0 0 0

220£0.11 0.15+0.01" 0 3.61£0.49 0.001 1+0.00026"

0

2 0

4 0 1801281 032+0.03" 0 16.00£2.40  0.001 9+0.000 31"
8 0 31.00£1.52 1.90+0.36" 0 47.01£5.81 0.35£0.052°

15 GAZL#E, *P<<0.01; 5 TA4 4, "P<<0.01
Note: vs. GA group, “P<<0.01; vs. TA group,’P<<0.01
F1 2% 2 AT, BE A B (R A SE K, GA T TA 1Y i 2o i
A7 Fessafin , {H 2 GSP+GA ZH 41 it i GA 175 3 2 B S A1
T GA %1 (P<<0.01) , GSP+TA ZH i it i) TA % 32k H B
f&F TA4L(P<0.01).
4 g
AWFFEEE R R, GSP e 8 Z M GA Fil TA & it
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WEIER T AR ER R B /N s A BHT L 18
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