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H ZE. R B8R TERmIEENYEA % E B4 8 1000 BEFRREE (TPGS) X FETF 1 4F Caco-2 A B I HLE 52
M. A3k R Caco-2 JUMRBANH U I L 1 TPGS X5 41T 1 UL ISAT A i, LU & U (3% (UPLC) VA2
YNHRE AT T AT LIOIREE, HRMBBRE (Pyy). HR AN TPGS J&, FHTT I AAIZEMmAEAM (AP) —
FERTHAMU (BL) s it iz i 2w (P<0.05), #MEELLEEZE TR (P<<0.05). M%EH 15 TPGS L#il45h 11 1,
1:3. 190, FEHIRAMEEES 54 1.978 8, 1.779 8. 1.6090, SAHEEE IHELAMTET 73%. 76%. 78%.
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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 ] HIAERELe 25 it e RS  P-#l £ 11 (P-gp)
k72T, Caco-2 4i BB AT AT N i b 1)
T RS RN BE SRS O S, HLRE RS ik FE K IE P-gp 254 HEER
1, WY BN AR, ) 2N
T 25 B o Be e P RO 5107 ARS8 R A Caco-2
BIAYRFSE TPGS X 48 1 1 W ia s, b=
AT TR b T7 1A B 50T R S B A s
1w

1.1 #m5iH

KR CAHL, TESH>98%), JukiARzE
T 30> 98%, 1 2 /NEERMS A IR A\ D, DMEM
Bk RtV E R R A TR A WD, JiG 4 1.
it (Equitech-Biolnc A #]), JE &R . HEPES
MRS M. BREE M. Hank’s P &k K
(Sigma A+, HEE. LNENEGREA, KlmstiK,
HR i A o dr 4l
1.2 &

Waters Acquity’™ it i A (4 (UPLC) X
(32 Waters 4 #]), Mettler Toledo 320 % pH 1}
(Metller-Toledo A #]), TGL—16G %! Anke E5-Lafll
(g REAER) D, B HEIRG (8
IR SIS ), Mettler AL204 -+ 11532 —
K (MR -FER 2 A R AR, A
FRA (3 [H Nuaire 237)), XDS—I1B {8 & i 45
(EJOCHAI AR AT, Millicel—ERS E5f
FHA (32 [ Millipore A #] ), Transwell 55588 (F}
# NUNC A+, ALIENRRE LI BRA D,

1.3 ZHpE

Caco-2 TC7 4iffukk, 7% [E Moniqué Rousset
T
2 FHiE
2.1 BEEIHE
2.1 FEA I EAWINEIE RERIEET 1
10.28 mg % 10 mL S, i FF AR A e
X, PEAY, 432 mmol/L ST 1 XK S il 4V
2.1.2 BORIRZE AR I EIR RS FRIRREAR
# 6.76 mg, MINEHWAERS 5 mL, FHIE 5
mmol/L I #5¥. A5% A B R 2t & 0.1
mL, A ZMEERSE 10mL, 184, EIF5 50 pmol/L
BRI
2.1.3 Hank’s “PHFERW (HBSS) Hiil#s  FRHX
NaHCOs 0.37 g+ 4-F2 ZHEWRE 1R (HEPES) 5.96 g
D-7%iFE 4.5 g. CaCl,2H,0 0.185 g. MgSO, 0.1 g-

KC1 0.4 g. NaCl 18 g. KH,PO, 0.06 g. Na,HPO,
0.05 g, MIKFEEZ 1000mL, H 5 mol/L NaOH iff
W pHAEA 740 1 0.22 pm JEME, HUZEIEW, 4 °C
ek £ o
2,14 KAEEIIECH] RS IRIUCEET 1 AESW
150 pL, ZralinAANFERE ) TPGS, I HBSS #F
WRARFRRE A 30 mL, S8Rl RET 1K
JE5 10 umol/L, TPGS FIKJE 5 514 0. 10, 30
90 umol/L.
22 FBEMRIE

3 EC I E 2 TIREEA 10 pmol/L, TPGS ¥
JE 0 00 104 30, 90 pmol/L VAW, & 37 C
THIR/KH 8 h, F UPLC vAM e R2EH 1 IR SE, %
WRIET LRI e k.
23 FEEHICaco-2 MMPEEEEIRIE

H 37 CHiFA HBSS % (pH 7.4) JEik4i i
B3R, s s AR FPE, F 2 R F A /N T 250
Q-em® [EB5y . A N 4R FH I A THHAK) HBSS %F
W, T 37 CHKTIE 30 min, W3F HBSS .
XFF 29 N SR BT AL M) CAP) — JL i /M
(BL) My¥%eiza: K2 2.9 mL N3] AP (fit4:
O, [ BL CERG) IS 11 HBSS % (pH
7.4) 2.5mL; XTZ9¥ N BL—~AP [155is: Kikzy
WK 2.9 mL NE| BL (fiEg5it), 72511 HBSS % 2.5
mL JNE] AP Gt o R Z38F1 2% ] HBSS %
W) Transwell R5FRACE #5344 50 t/min. 37 “C1H
AR, MRIFE 0L 1. 24 3. 4 h ISR fE S
PRSIV % 400 L, [7] ID AH S IR S2 56
SEO e LB, WOPATERE 3 K.
24 HRERZEINE

HAZRIG SR G, FAE RS K e Rk
BRI Z LB 3 I, BRI 2008, RNEE
BT, BN 1 mL HBSS ¥, UK/K 8 5 b3
30 min, JIA 1 mL HE, 4% 30 s, 13 000 r/min
B0 15 min, WEHX L3 400 ul, £F00,
25 EEFHISH

W EI P 265 b BRI P TR (9 400 pL, o7
ZIIMA 100 pL Rl AR 2% (50 umol/L) P AR,
13 000 r/min {2.L» 15 min, ] UPLC {43071 R 8 1
i 444 BEH Cig#F (50 mmX 2.1 mm, 1.7 pm),
B K ZIE-0.1% 0K BE R /KA, BRIZTEME (0~
0.9 min, 25%ZffE; 1.0~2.0 min, 60%Z.J; 2.0~
2.5 min, 60%~25%ZM; 2.5~3.0 min, 25%ZHE),



. 2476 + Y

Chinese Traditional and Herbal Drugs 25 42% F 128 20012 A

AR 0.4 mL/min, #1335 'C, HEAEE 8 uL,
Rl K 270 nmo
2.6 HIESH

T 2)IEIT Caco-2 4L L2 MR WIS IE REL
(Popp)o PAIEHEIM LU ¢ 1055, SBILAX +5 KR

Pupp=(dQ/d1)/(SX C)
do/d, NP2 PR, S AL (4.2 em®), C
VSEEIOE T e 3
3 %R
30 EEFISANAZEER
3.0 MR RFER KRS LIS Oy
WIFRER 2.50. 5.00. 10.00. 20.00. 25.00. 40.00
umol/L IR FIR A, HU LR F R BE ¥ 400 uL, 5
100 pL AR« 20 fE B TSR, dsk
TR DAEREIR BN R AR R (X, EEF 1 HW
FRIGT AL AR (YD, BEATLRPERDA, #3005
RN Y=0.2842 X—0.301 8, r=0.999 6, F£HW=%
FEHF 1LE 2.50~40.00 pmol/L 5 B IFHIZE X R .
3.2 LR 7E bR &S, w1
Ve £ RN e s S A R VA R T AR
By BiRas, W R, WK 1.

a
A

e
0 0.50 1.00 1.50 2.00 2.50 3.00
t/ min
aFHHEFT b-YerAkE

a-baohuoside I  b-genistein

Bl1 EEFIMEHE (A TS (B) UPLC B
Fig. 1 UPLC chromatograms of baohuoside I
stock solution (A) and cell sample (B)

3.1.3  [ICRRES O RSRWIECEELT 1 &S

H, I HBSS ¥ (pH 7.4) 7y BIECHIRAE . .
(2500 5.00. 10.00 pmol/L) 3 MKEE, H ik

FUREVEWE 400 uL, 5 100 pL WARERIRS, &
L JF L EIEW 40 pL FEFE, 4% B g AR T I
S, SRR, LA 7 RE VSR B, DA s o4
FE SN EE 2 e SRR . g R8T 1K,
L EIRIE IR (96.38%. 97.16%- 98.45%)
fK) RSD 4350 2.45%. 2.01%. 1.56%.
3.4 REEEWRK H “3.1.37 TR 3 ANRELE
ML LA 1 d NINE [F]—#E 5 5 i as St 5 H
PUORE R, DUELE S d Wlle [m—FE S i g5 Rk 5 H
RS2 . aE RS TG b mkEmMH AR
B RSD 20514 1.26%. 2.47%. 1.95%, H Ak
i RSD 735114 2.27%. 2.64%. 2.43%.
3.1.5 FEtERE  EEIERET 1R 10
umol/L, TPGS #KZ /32 0. 105 30, 90 pumol/L
P, &1 37 CHEE/KE 8 h, F UPLC v:
FREAF 1 R, BREET Lmmtett. 4
BAE 37 CHAM N EAHEETT VRAE 8 h WIRFFER
JE, WAETT 1A R EDTE .
3.2 YHREHESARRT Caco-2 AR RIS

R 45 5 s, SEEGRT S Caco-2 4 Hfd i) e BE R
KA AR, WA A R ot A M B
RSD ¥J/NT 5%, FEIFE AT TPGS A 5200 Caco-2
SR
3.3 TPGS WEEH I 7£ Caco-2 {AfsEiz £ RN

BRI BG4l 7) TPGS J&, E#E T 1 M AP—~BL
(SIS B 2525 4 h e S04 b 284 110
EHERI (P<0.05), %425 1~4 h BT 1M
BL—AP (#5542 = ] ik /> (P<<0.05). 1F
BRI, TPGS BV (LRt 78 1 Wl
Mo g5 W& 1 K 2.

% 1 FEILEH) TPGS T Caco-2 ZHffI AP 1 BL {1
FEFHINE (xts,n=3)
Table 1 Accumulation of baohuoside I in AP and BL
of Caco-2 cells at different proportion
of TPGS (x+s,n=3)

4NN E T 1 & /nmol

MY
AP—BL BL—AP

2.829940.0915 3.866040.050 3
56957+0.7821" 5.710 6+0.593 1"
FHEFFITPGS (1:3) 5.71154+0.9462° 5.9639+03123"
FKEWLTPGS (1:9)  6.023340.7338" 6.2058+-0.406 5"

A 1

KEH ITPGS (1: 1)

L ET 1A P<0.05; R

“P<0.05 vs baohuoside I group; same as below



¥4

Chinese Traditional and Herbal Drugs 25 42% F 128 20012 A

* 2477

147 = S LTPGS (1 1) R
o] —®— HEIFLTPGS(1:3)
—— KETFLTPGS (1:9)

10 —m— AT
=
ig 84
19
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#im
=
,‘H:

2.

0

0 1 2 3 4

35 1 —#=— FEFFLTPGS(1: 1)
30 - —-— T -TPGS (12 3) B
= —r— T -TPGS (10 9)
S 25 | —m— FHHI
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#
= 15
i
=04
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0 . . . . .
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t/h

2 TPGS MEEH I E4Z5 1~4hAP—BL (A) 1 BL—AP (B) Caco-2 ZHABFEHRAEIE 2 HYF2 M0
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, HIFM

VA2 4 h WA LG ) TPGS X 3T 1
Popp B3 255 27K, I TPGS J&, FE&ET I
AP—BL ] Py, B3 H K (P<0.05), M BL—AP [{
Pup BN (P<0.05), FMFHAE (Puppei-apy/
Pappar-ry) M\ 7.433 5 %42 1.609 0. E 4 11 1 15 TPGS

ILL A 1 1, AhHELLE N R T 73%, KB TPGS
FEAIG M BE N B A 2 k) Ah HE AR, BLBE A
TPGS L@l N, AhHELLRAGFTRAR. s
HF 1210 )5 40 i A BELE R R, iz it s F BRI JE I
WAL, RSD /NT 5%, FW] TPGS 755 BT X B
BB R B g5 R 2.

R 2 TPGS MEEH I 7 Caco-2 fHHIZEEHIF M
Table 2 Effect of TPGS at different concentration on permeability of baohuoside I in Caco-2 cells

Pup/ (X10%cms™)

A AP BL BL_AD PoppaL~ap) / Pappar—BL)
TR 2058 7£0.136 0 15.3030+0.5154 74335
HAETPGS (1: 1) 5.393 140.066 6" 10.6720+£0.234 6 1.978 8"
KIEH -TPGS (1 : 3) 43571£0.1053" 7.7546+0.1172" 1.779 8"
K ITPGS (1 :9) 3.01694+0.124 6" 48543402352" 1.609 1"
4 1Tig W TRICAE -

ASZIG T T AE Caco-2 i AR R rp 52 24 1Y
UPLC 41 )ik, 0705 e Jy i . 5.
SEIGZE LRI, 10 umol/L E#EH 1 7E Caco-2 41U
(WS A W 24N, I TPGS &, FEF 1M
AP—BL [WESIHIE 8 4525 4 h J5 4654 i
(I s, TEZS2h 1~4 h, 8 T M BL—
AP [ B4 s B I Wb s N TPGS J&, S8t
I )\ AP—BL [ P,,, &K, 1M BL—~AP fllff)
Popp BEW/N, AN 7.433 5 FREF] 1.609 0,
EEFEF 15 TPGS MLk 10 1 B /ML R T R
T 73%, HFfi# TPGS I35 noMHE LR BT AR,
FWI TPGS FEARHAE I B LA Sk 22 (140 S HEFO i

X} TPGS il P-gp MIHLHIAN 5T 57w, TPGS JF
ANJE P-gp HIEY, AR P-gp H5e F4I5, I
2 B W ] ATP- i ifi # ] ATP-BiEA 516 P-gp
B MDY, (ARIREE I TPGS W45k 2 $k
V2 T T R A 2 30 3 5 e 41 RS 1 9 B
MM P-gp Thiig. TPGS {EAR N AT A4 B, th—
P IE e e A R il e IV N B R
Wy, 7F Caco-2 4R I+, TPGS n i {e il =7
LIRS, T 1A AR 7 B4 BT DL &
WP R T BRI, TPGS ARG M+
B T RAEYRIE, Wt — PRz
BRI . BEAE BT IAWIR N, TPGS 1 4 4
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(TPGS) [J]. Pharm Res, 1999, 16(10): 1550-1556.
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[y Caco-2 4HMIAR T MR EEAZ ST [J]. L2, 2011,
S 3k 42(1): 96-102.
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