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Influence of vitamin E tocopherol polyethylene glycol succinate 1000 on baohuoside I
across membrane transport of Caco-2 monolayer model
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Abstract: Objective To investigate the effect of non-ionic surfactant vitamin E tocopherol polyethylene glycol succinate 1000
(TPGS) on the intestinal absorption of baohuoside I across membrane transport of Caco-2 monolayer model. Methods The membrane
transport of Caco-2 monolayer model was carried out to examine the effects of TPGS on the intestinal absorption of baohuoside I. The
baohuoside I was determined by UPLC and the apparent permeability coefficients (P,,,) were calculated. Results P,,, values of
membrane transport capacity from the apical (AP) to basolateral (BL) of baohuoside I were significantly increased (P<0.05) and its
efflux ratios were markedly reduced (P<0.05) in the presence of the TPGS. The efflux of bachuoside I was 1.978 8, 1.779 8, and 1.609 0,
respectively, when the proportion of baohuoside I and TPGS was 1:1, 1:3, and 1:9. The ratio decreased 73%, 76%, and 78% by using
baohuoside I only. Conclusion TPGS could obviously promote the absorption of baohuoside I on Caco-2 monolayer model.
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TPGS AJ RS 2454 () (e W o) P-B 2 1 (P-gp)
IS, Caco-2 41 AT LT/ B 2 1)
T BRI I S, HL e fg ik B R IA P-gp S5 A HEER
H, W) o b sl AR R, &) 2 N
25 W e 1 R 5107 AR 5256 R T Caco-2
BOMARFL TPGS % 5T TR IS 5 m, =
AT TR b7 1 B S R SR B A
1 #8

1.1 ZAm5ilH

KR T CHEL, T E>98%), FkAR#E
BT 50> 98%, P /NE R A R A F])), DMEM
Bt (R ntUAE AR R A IRA RDD, Jif A4 ifL
i (Equitech-Biolnc A ]), JEAFFRIEMR . HEPES
WA BB, B AN, Hank's V1 $00 K
(Sigma A, HEE. LIENEIELE, KlymaiK,
FLARAHIIL A 7 b4t
1.2 &

Waters Acquity'™ & i JR AT (43 (UPLC) %
(3[E Waters A7), Mettler Toledo 320 7 pH if
(Metller-Toledo A#]), TGL—16G %! Anke 25001
Cbifpge RS D, B ERRS % (&
IRTTAFESL I XL ), Mettler AL204 + 5432 —
KV (MFEE-FER 2 AR A IR AT, A
4 (€[ Nuaire A %)), XDS—1B RU{5) & i
(R R A, Millicell—ERS #55 Hy
A (SE[E Millipore A 7)), Transwell Fi 72 (
7 NUNC A+, FfLIEIRE (CLHRBUTA D,

1.3 A

Caco-2 TC7 #liffukk, H17%E Moniqué Rousset
T e
2 HE
2.1 AERHI&

2.1 EEF I BSRIEIS RSP EET 1
10.28 mg % 10 mL =i H, I = LAk i o e
K, A, 152 mmol/L EEH T XM hiE 4.
2.1.2 BERLR R AR EIR RS PREGREAR
# 6.76 mg, MMM ERSE 5 mL, BHlk 5
mmol/L W5 Ry & W ARIR Z 45 0.1
mL, JIAZBEERSE 10 mL, 8%, HIfF 50 pmol/L
AR o

2.1.3 Hank’s "V (HBSS) [Hifil#  FRIX
NaHCOs 0.37 g. 4-F2 LRI 7% (HEPES ) 5.96 g+
D-7i%%% 4.5 g. CaCl,2H,0 0.185 g, MgSO, 0.1 g-.

KCl 0.4 g. NaCl 18 g. KH,PO,4 0.06 g. Na,HPO,
0.05 g, MIZKFEEZ 1000mL, 5 mol/L NaOH i
W pH A 740 &L 022 um JEE, EXSEW, 4 C
e % o
2,14 RZEBIGECH] RS EIRICE AT 1A
150 pL, ZHIAAIE R F) TPGS, M HBSS %
WA S 30 mL, A b =817 1k
JE24 10 umol/L, TPGS [HHE /5124 0. 10 30
90 pmol/L.
22 BREMRIE

3 MEC I E R TIREZN 10 pmol/L, TPGS ¥#
FESY 54 04 104 304 90 pmol/L ¥, & 37 C
TR KHE 8 h, F UPLC vEM & A4 1 IR, %
WEER Lt e k.
2.3 EEFHICaco-2 HELEIEIRIE

H 37 CTiFA HBSS % (pH 7.4) Peizk4i i
FUEE 3, W s R R BH, 25 R BELAE /N T 250
Qem® [IFRSY . 4 NI4T A TFAK HBSS %
W, 137 CHRKTIEE 30 min, W3 HBSS ¥ -
X250 N SR BT pE 2 ) CAP) — )i 1in 7l
(BL) [W#eiz: ¥ik25%K 2.9 mL Ing| AP (fit4s
W, [ BL CE2lct) I 7% (1117 HBSS %) (pH
7.4) 2.5mL; XF 25 BL—AP k12 #Hikzy
WY 2.9 mL N BL (HE453), 2% [ HBSS %K 2.5
mL N3] AP GRSt o« I 25380177 1 HBSS %
W Transwell 357 & T #6344 50 r/min. 37 “C{H
IFER A, 235I7E 04 1. 24 3. 4 h IFUREU{E At
PRI S 400 pl, ] I AL AN . S256
SEUEI e LA B, BOPATERE 3 K.
24 {ARAAZEMEINE

HIERIG NG, AR SRR, Bk
BRI 2 FLIE 3 Ik, el N 2 AL, RN SR)
BT, I 1 mL HBSS ¥, VKK S b B
30 min, I 1 mL H1EE, g4k 30 s, 13 000 r/min
250 15 min, WRH B35 400 ul, £
25 EEFHISH

W B A 265t BRI TR RE f 459 400 pl, 7
ZIMA 100 pL BEBIARZE (50 pmol/L) AR,
13 000 r/min 250> 15 min, J} UPLC {05251 1.
R4 BEH Cig A (50 mmX2.1 mm, 1.7 um),
TN LI -01% VKBS TR /KW, BRIEDEM (0~
0.9 min, 25%Zff: 1.0~2.0 min, 60%ZJE;: 2.0~
2.5 min, 60%~25%ZJE; 2.5~3.0 min, 25%Z M),
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AR R 0.4 mL/min, A1 35 'C, #EAEE 8 uL,
K3 K 270 nme.
2.6 KRS

T 25iE L Caco-2 4L Z MR MIBIE R
(Papp)o PRALEIR LA ¢ K056, FIDLX 5 FoR.

Pupp=(dQ/d1)/(S X C)
do/d, RO 25 BLIE SR, S MR (4.2 em®), C
S B U
3 £R
3 EEHINMMAEFER
300 MR RFELE KR SR Ry
AIFEREK 2.50. 5.00. 10.00. 20.00. 25.00. 40.00
umol/L [ R FIRE, HU LR L 400 uL, 5
100 pL AR« B0 Ja B TS B, adsk
WA . DAEREIRBENREARFR (XD, FEFH T HW
FRIG AL AR (YD), BEATZ PRI, 43015
JIFEA Y=0.2842 X—0.3018, r=0.999 6, F£W|=%
FEF T4 2.50~40.00 pmol/L 5 R I IZPE R R .
312 LEMRG LR EEAs S, wET
VB VRN 32 S0 A0 U Al s U RAE T 1T b
By BRAE, IR RAF. WK 1.

a
A

0 0.50 1.00 1.50 2.00 2.50 3.00
t/ min
a-WHEFT b-JRlAZ

a-baohuoside I ~ b-genistein

Bl1 EEFIHSR (A f4Ek#E#ES (B) UPLC B
Fig. 1 UPLC chromatograms of baohuoside I
stock solution (A) and cell sample (B)

3.1.3 R RERICEET 1 YRS
o, JH HBSS ¥ (pH 7.4) 43 BIECHI AR .
(2,50, 5.00. 10.00 pmol/L) 3 MikFE, B Lk

FR LA 400 uL, 5 100 pL WFREBIRS, &
Lo JE U EIEHE 40 pL BEFE, 4% Bkt S AR aE ATl
S, SRR AR RV SR, DA ik
FESMAKEE 2 Lok S e . g5 R8T 1K,
L EIRERRICE (96.38%. 97.16%. 98.45%)
] RSD 70510 2.45%. 2.01%- 1.56%.
3.4 KB EGRK H “3.1.37 TR 3 ANKREENIAr
WAL BA 1 d INE [ —HE a5 g St B H
PURES R, DUEZE S d e [ —AF 5 g Rk H
ORGSR LK. B mkIEM H AR
SERE RSD 73N 1.26%. 2.47% 1.95%, HIAK5%
i RSD 7334 2.27%. 2.64%. 2.43%.
3.1.5 FEthlse A alEHIEE T T WA 10
umol/L, TPGS #4378 05 10+ 30, 90 pumol/L
P, BT 37 ClEEL/KH 8 h, F UPLC ¥4l E
FRET T RS, BREET I Emmiett. 4
BRAE 37 CHA N & TR TAE 8 h NIRFFEE
B, EIET 1BARAEREEDUE.
3.2 YHRERESRIENT Caco-2 4HARFEFHAY SN

R g5 B oK, SEYGHT IS Caco-2 41 1) HLFH A
RAEWIRARA, WA G MR ol VA i e B A
RSD ¥J/N T 5%, FWIFEM A TPGS A0 Caco-2
IR
3.3 TPGS WEZEH I 7 Caco-2 {AEIEZE IR

IR LI TPGS Ji&, E7EH 1 M AP—~BL
[R5 A i B S 25 24 4 h JE AR b 22817 110
EHERMN (P<0.05), 4325 1~4 h EEF TN
BL—AP 15 iiftia i i Wofs> (P<0.05). 7E
BRI ERT, TPGS BIE (Rt R84 1 Wl ik
Mo 5B K 1 FE 2.

#* 1 AELLH) TPGS T Caco-2 4l AP #1 BL Il
FEHFINE (xts5,n=3)
Table 1 Accumulation of baohuoside I in AP and BL
of Caco-2 cells at different proportion
of TPGS (xts,n=3)

S MM T T I /nmol

AP—BL BL—AP

FAEH 1
HHEFFITPGS (1:1)

2.829940.0915 3.866040.050 3
5.6957+0.7821° 5.710 6£0.593 1"
FIETFI-TPGS (1:3) 57115409462 59639403123
FEEWITPGS (1:9)  6.0233+0.7338" 6.2058+0.406 5"

HEEAF L4 "P<0.05; FIA

"P<0.05 vs baohuoside I group; same as below
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Fig.2 Effect of TPGS on baohuoside I across membrane transport of Caco-2 cells at different concentation
from AP to BL (A) and BL to AP (B) during 1—4 h

3.4 TPGS MEE I Py, IS

VL2 4 h NS E EEBI ) TPGS % 4 1
Py BI5EM . 2500808, M TPGS J&, FaEH 1M
AP—BL [1] P, BF K (P<0.05), M\ BL—~AP [
Popp BF P/ (P<0.05), ML (Pappmr-ary
Pappar-sLy) M\ 7.433 5 [ 42 1.609 0. 7 1 5 TPGS

MILLB g 1 1, ShHELLER R BE T 73%, R W] TPGS
TEAR A B i B W 25 I A HE A, HLBE A
TPGS BRI N, AN RAG TR . bR
T Az H7 o 40 M Ha B A B0, ez fia W AP G B
WAL, RSD /NT 5%, KHH TPGS 71 %W T X i
EE R A R SR IE 2,

%2 TPGS WEEH I 7 Caco-2 MAEISIEIEHHNT
Table 2 Effect of TPGS at different concentration on permeability of baohuoside I in Caco-2 cells

P/ (X10°cms™)

WA APoBL BL_AD Papp@L~aP) / Pappar—BL)
FEET1 2.058740.136 0 15303 0£0.515 4 74335
KA ITPGS (1 1) 5.393 1£0.066 6" 10672040234 6" 1.978 8"
HFEH -TPGS (1 : 3) 43571%0.1053" 7754 6+0.1172" 1.779 8"
K -TPGS (1 :9) 3.016940.1246 4.854340.2352" 1.609 17
4 g R TRAE T

ASEG AN T AE Caco-2 AN A A Hh 251 11K
UPLC M H1 15k, G715 i i e . I4e.
S AR R L], 10 pmol/L FAE1F 1 4F Caco-2 4H )il
(WIE R 4ME, W TPGS J&5, FHETF 1M
AP—BL (WSS 8 4525 4 h J e 540 i
(e eI, RS2y 1~4 h, EHH 1M BL—~
AP Wi W k> N TPGS J&, FiET
I )\ AP—BL [¥] Py, BE K, MM BL—AP 1)
Popp S 05D, ML 7.433 5 FFEH] 1.609 0,
TERFET 15 TPGS LB 12 1 R AMHELL R N[
T 73%, HFf#E TPGS (38 M HE LR A BT AR,
F B TPGS TEARMR B I RIE A 2 25 4l SR 2

X TPGS il P-gp MIHLHEIWFT 2%, TPGS I
ANt P-gp (M, A P-gp 58447,
= L W L P ATP- 1T ] ATP-BE A 516 P-gp
BER 1 AMES, (HEREE N TPGS W5 k2 Hk
28 - 3R T 3 2 01— A 2 3 o 5% e 4 oSS P 9 3 1
I 520 P-gp ThAE. TPGS fEM P v A=W i, Lh—
RS P Al B 7 R I M B e B, R A SRR
W], #f Caco-2 4Bl I, TPGS ] W F ek %
LR, i FFEH 1AL 7 (A B o DL
B F R T HIR KM, TPGS AR E
B TR B, wRedE—2 4k 3hY)
BT BEE TS AWIRAN, TPGS 1F 4 4 HE
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