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[Abstract ] Objective To study the mechanism of bioadhesive materials (Chitosan , Carbomer and hydroxypropyl methyl
cellulose (HPMC)) on promoting panax notoginseng saponins (PNS)'s oral absorption by microarray . Methods The study was
divided into four groups .PNS, PNS-chitosan , PNS-carbomer and PNS-HPMC , microarray were used to investigate the change
of genes expression level affiliated to the solute carrier transporter (SLC) and the ATP-binding cassette (ABC) after transpor-
ting across Caco-2 cell monolayer, to explore the mechanism of bioadhesive materials” effect on PNS's absorption . Results
Comparing with PNS group , chitosan and carbomer could significantly increase gene expression level affiliated to SLC trans -
porter, chitosan could decrease multi-resistant genes and P-gp efflux genes expression level affiliated to ABC transporter .
HPMC had no obvious effect on SLC and ABC transporter . Conclusion

genes change affiliated to SLC and ABC transporter that could promote absorption and inhibit efflux . The promotion mechanism

Chitosan and carbomer increase PNS's oral due to

of HPMC absorption was that it could prolong retention time on absorption site .
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(ATP-binding cassette transporters , ABC)FK & %
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1 UFE5E

Caco-2 4l (AL 3P0 RN B 2 g JE Al T 41 A v
D) sEAIMTE (Gibeo , NY , USA ) s XL (Invitro-
gen'" , UK); RNA #2EUL 5 & (Trizol, Invitro-
gen'" , UK); 55 11 (0. 25% , Invitrogen'™ ,
UK);MEM £53#3%E (HyClone , Thermo ) ; 41 i 55 5%
W (0.4 pm, Coning Costar, Cambridge, MA,
USA); Agilent mRNA ik (A YA R
/AT NucleoSpin® PCR Zlifk i 7 & (M ACHER-
EY-NAGEL, f#[),

=R (B SRS YR IR ) At
5:201304 Hrh =L R RO AZSREYE Rg MIAS
A Rbr ISR 90 2.3026 ,15.02% ,26.80% )
FEEEME (Mw 19000-31000 , i 2, BEE 7526 ~ 85%
Sigma, St Louis , MO, USA); R{FEH 934p (L5 .
0101471786 , Lubrizol ,USA ); HPMC K4M ( I 7
FIRBRAAHAA R A5 . PD423850),
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1 Caco-2 AU R BN AL FRMS K97 18~
21 d BT 500 Q B JHF DNA AR5 525
JH Hank's" -7 &R 7 9% (HBSS PRI AN 3 7K 3%
2 MAS W A STCEE RN .2 h 5
SBCHS W 25V, 37 2 I PBS R 3 IRGER
B¥p R F L AL IMA Trizol 150, S W

M PNS blank M blank  PNS-CS

S WCET 20 A 40 7550 2447 A 40 3 ik BT
AT LA I 2204 H B 3O A i i P 41 RN A
Bk T JRFT LIRS LRI R B R P
TFE SR T AR RNA Y Trizol ZEE IR FEE
J& SRS BB T —80 CUKAE AT .
2.2 HRIERER AL

K % FREL PNS 3 o, FH 85 9% 306 L )k
PNS HREENT mg /ml %) 2595 W, PNS 41 K5 %
FREC PNS F15¢ 5 W, Be il B & PNS kB o
1 mg/ml FERBEHE R1.5 mg/mlAY & 251 B0,
N PNS-CS 4 ;K5 S FREL PNS A1 I 0 , B i i &
PNS ¥ A1 mg/ml, RIEHHE A1 .5 mg/mliy
THIR W, PNS-Car 4 ; K % R HL PNS I
HPMC L% & PNS BN 1 mg/ml,HPMC ¥
FER 1.5 mg/ml Y& Z5IREW A PNS-HPMC 41,
W 4 5 25 B B 40 i 8% 723t 1) Caco-2
A LR T — N 55— PBSS 5% 8 %8 X R
24 (blank ) JKEEFFEIMNA Caco-2 TS , 55— Jin
A PBS, #AufalEgRiA 37 CRFFFE NS A
FH 2 hJ5 REUM RNA LRI, SRS %t ke
FEAr 4 41,1 40 PNS XF L blank ;2 418 PNS-
CS Xt b blank ;3 41°& PNS-Car Xf Ht blank ;4 41
PNS-HPMC X} [t blank (& 1),
2.3 RNA#K

A N B UUTE R AR RNA JfaE— 20 R
NucleoSpin" RN A $2Hi7] & (MACHEREY-NA-
GEL JEEDXT & RNA i 7 lif i 5 40t
JERE T i B R AR R LUK TR RN A [T &5 Al
afifig,
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241 JFSEG S —4E cDNA

PLE RNA 5 mRNA BIG . &7 T7 Bl 7/
HIE) T7 Oligo (AT )54 ffi H CheSeript B AL
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M PNS-Car blank M

PNS-HPMC blank

E1 Z=EXtE . PNS,PNS-CS.PNS Car, PNS-HPMC 224 RNA H ik [E
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2.4.3 {RIMESEA R cRNA

LIl cDNA B FIFH T7 Enzyme Mix A
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2 EETHHAE
A .PNS 4 XF k. blank #H ;B . PNS-CS 0%} kb PNS 4 ;
C .PNS-Car #H X} [t PNS #41 ;D .PNS-HPMC #H %} [t PNS 4

3.4 HPMCHRBAREZKAG T

Kl 2D SR PNS 5 HPMC E[FEVEH Ca-
co-2 45 55 PNS AR L B E AT U8 A 3 A
BOS A, 2ok BIEIER o RS, 45
R, 5 PNS 41k . imA HPMC J5 . fff PNS 7£
Caco-2 %L iz L #2 . SLC KGRI ABC K
82 I pe o A A S
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F1 BETUR SLCREER

PNS-Car X kb PNS

PNS-CS X [t PNS PNS Xf [t blank

FEH ratio FE A ratio FEH ratio
SLC35D3 2.06 SLC6A13 4.27  SLC47A1 2.39
SLC26A9 4.71 SLC35E3 2.13  SLC25A2 2.93
SLC4A1 3.25 SLC35G5 4.39 SLC22A23 2.37
SLC28A2 3.53 SLCO4C1 3.70
SLC26A10 4.65 SLC6A20 2.46
SLC7A11 2.23 SLC38AZ 5.06
SLC22A24 3.80 SLC13A3 2.11
SLC4A11 2.12  SLC6A4 2.53
SLC20A1 2.25 SLC25A51  2.40
SLC39A12-AS1 2.06 SLC28A1 2.11
SLC6A9 3.17  SLC17A4 2.04
SLC34A2 2.33  SLC35A1 2.29

SLC24A1 5.36
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PNS-CS Xf b PNS

FH ratio
ABCA17P —2.85
ABCCS —2.47
ABCBS8 —2.61
ABCC2 —2.05
ABCD4 —2.27
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