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Comparative Study on Different Culture Conditions for Caco-2 Cell Model
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[ Abstract| Objective:To study the impacts of culture conditions on the Caco-2 cell model,to optimize the
appropriate conditions for a stable, reproducible Caco-2 model. Mehtod ;: The environment of small intestine was in
vitro simulated , and rat tail collagen was coated on three types of Transwell monolayerly and compared. Morphological
features were observed by microscope, the integrity, polarity and permeability of monolayer were measured by the
resistance , alkaline phosphatase , the amount of sodium fluorescein. Result: After culture of 21 days, the integrity,
polarity of Caco-2 monolayer cultured on 24-well Transwell were higher than that on 12-well Transwell, but the
permeability were the opposite. The TEER of the monolayer coated with rat tail collagen was increased rapidly in
early stages,and was no significant effect at the middle and late stages. Conclusion; Three types of Transwell can be
successfully used to culture Caco-2 cell monolayer. 24-well Transwell is suitable for small samples with high
sensitivity and high-throughput screening of a large number of samples. 12-well Transwell has higher volume of
sample and permeability ,is suitable for routine laboratory operations and equipment.
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Caco-2 4}l f5 ¥ i Fogh''' % F 1977 4F I A 2%
S5 BRI A I b Ay B A 3 o ORI IR Pk AT, AR A e
A zeit2y 3 A A 3R 0 % S 1 SR 2 O
B4 5 N2/ b B 40 AR AL S5k B 45 4, 3 4
Rkt 5/ b B[R] 04 B S0 5 E w6, o 20 I AR
ity LA A L IKEGSE . Caco-2 M7 O 45 SR ik £
1) o o 25 B v 245 52 07 g AU 4 A 5E . Caco-2
£ it 45 75D 5 At ) 10F 9 G AR A TR AL L B A R
TR (6 45T 0 5 0 A, A 24 4 R SO 9 1) — B
B TR, o AE 4 M KO EREE 25 W) 4 1B kb
i B S A i i AR L B Y 25 A 1R B, O 2 I O
ALK YE . {5 Caco-2 41 i e 1 FH A dy T & BB ]
A B R R A SRR RZ al . AR
SEHG X Caco-2 4 Al B5 78 (1 15 77 4% 14 0 36 HIE b o
YYAFAEA ) R BE 1 22 3], SCHRHRGE AR — , B Caco-2
R 780 LA g 190 S Pk R 1, AR 5236 X Caco-2
A i B 2 BT (1 AN [R] B 3R SR AR HEAT TR EEBF Y R
W T AR B IR 5 400 Caco-2 4 i £ 45 (1 52 e, Oy
SL AT EE RRE 1 Caco-2 4 45 B9 R 24 4 W i | 5%
1 w8l
L1 Ziih 588  MEM K 3% 3L ( Gibico A 1)), i
A 1ML 37 ( Hyelone 23 W) ), 6l 1 % B2 B ( AKP) I € i
A (Rt g Rk Y TR BFSE T ) , HEPES | R 5
i HEE HER BRKEEA (Sigma 247 ), 4
AR B AR ERM A BR A w) ) ,EDTA 4 14
B (b a5 B AR W B R BR 3¢ AR 2 | ), NaCl,
KC1,NaHCO, , KH,PO, , Na,HPO, - 12H,0, DMSO ( ]t
FALE R A 2 Al 40 M B 57 AR ( Corning 28 A ) ,
Transwell ™ 3% 7& Hiz ( 32 @ Millipore ) , fifi §7 {X ( Biotek
Zyal) , millicell-ERS 4 ff f BH {3 ( 3 [# Millipore 2y
al) ,pH it (MR E-FER 2246 , 8 S B2 ( 1
i ) SR AR AT PR A | ) L CO, B F2 4 (Theme 24 1] ),
YA M0 T H B (Casy A H]) , @ LIE S (Zhjh 24 5],
{5 5 AH 22 5 14088 ( Olympus ) , JEM1400 #35 §5f 7
et (HA) .
1.2 A AIACH  HBSS: NaCl 8.00 g, KCl 0.4 g,
Na,HPO, - 12H,0 0.086 g, KH,PO, 0.06 g, NaCO,
0.35 g, #i 4B 1.00 g, fin =2%/K & 1 000 mL, ## pH
N T.2~7.4,0.22 pm GALIE ML IE PR 4 CRAF
Mo MEM Br 3R ik : lit—4% MEM 53R 3L (& F
Wit A KRR ) ,NaHCO, 2.2 g, N2 0. 11 g, HEPES
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1.42 g I AGE & =28 K%, W 1 BEFE AR BEFE , n ik
FH100 U-mL ' HHE BHEE50.5 mL, i =%
AKZE1L,JH pH 7.0 ~7.2,0.22 pwm L 8B 08,
4 COAE, FATIA 20% 4 13 o e (0. 25% fif
HEEE +0.03% EDTA) ;. & A A 0.25 ¢, NaCl
0.8 g,KC10.04 g,NaHCO, 0. 058 g,EDTA 0. 03 g, %
N0 1 g, 7 HERZE 100 U-mL ™ '45 0.1 mL, i =
787K % 100 mL,0.2 pm ff L 38 BEAd 38,4 C R A7
#wHo

2 Kk

2.1 #Es#E 45% Caco-2 4L ( 2T ATCC, 5E
5 4N i 2 30 ~ 60 8) 2 Fh T T25 4H K5 IR,
A MEM 85 585 (& 20% 4= 13 )3 mL F37 C,
5% CO, X Fr 4 W K5 97 B OOK 8 90, 24 40 i 38 )
80% -Gt (254 ~5 d), FH B MG HE AT I L OF 4% 173
19 b Bl AT 4K

2.2 FEBIRIGENT AR TR A Al i
WAL T3k, 4% 2 x 10°cells» mL ™' $#:Fp T Transwell [1
AP fil] ,BL fill in A GE RERF SR ANE 1 Fros . T H R
JE5 1 ARG R, 1 G B R, By FF 21 d ff
FHo A998 bk FAY 3 Fl Transwell i1 AR 1A Bt
Bk 12 fL, 2 FER AP ] 500 WL, BL AW 1 500 wL;
24 fL, 2L, AP ] 300 pL,BL fil] 1 700 pL;24 fL,
337 3, AP fil] 400 wL,BL ] 600 pL.

2.3 JMIERFEUWEE T HEAHE BB T W
HMAERRE, TRAARKIEIFCRMAM HAEK
T oAU B IS b ot 40 M 5 )2 (21 d) [ 2 IS, DD 2%
P, F 0 B T R ROBE T W 5% A A Y BB
ELE

2.4 Jrdl ASEIEIEEUE Tranwell AN[a] 430 3
H,5r 0k 0.4 um 24 . 35 37 3K R Bk BR R I
(Millipore ) ; 0. 4 pm, 24 fL . 8 #3586k B2 K X
( Millipore )5 0.4 pm, 12 FL, & # X, X 65 &
( Corning) #E 1T Caco-2 Z il #2215 %

2.5 Y Em etk b A 3 Ff Transwell
Bl g R IS IR 85 1 19 3 A Transwell 17 Caco-2

| transwell
insert

BL

— HTLIE

E1 Caco-2 MifpERERFE(BER Transwell)



Th 45 o J b B2 200 M AE T A ) 3R 2% 1 A 10 £k B 0 R BIF 5

AR R RS FE, T561,3,5,7,9,11,13,15,17,19,
21 Kl TEER {i, W% 6 20 40 Jf 51 2 R i 1
g BT Bt 5 B H 2= 0 .

2.6 HIMNEEHBYE T Caco-2 4182 4K
557,14,21 K, M AP K BL il B 3% 3, ¥ i ) &
SR E AKP 6 P, W% 8 2 08 et 7 v il 1 A
PEAAL A A T AS[A] Transwell F R Caco-2 4 i 5
TR M i 22 9

2.7 M2 RSN KREEM(30 mg L7,
HBSS i #0) n A E| 3 Fp A [i] Transwell, AP— BL {il]
BiLwE, 25 F AP M BL— AP il i 1, 2y T
BL#., ¥0.5,1,1.5,2,2.5,3 h T4 MR, H
O MOt E T (R AR ) 7E 490 nm AR HE1T I & , ¥%
NHHERUBEE,

- 40 . 1
P =21 *Tx €,

dQ/du: Sy i 7] P9 % o R A (mges 1) LA AR 2K
HRLCem® ), Cy 2 A 25 8 4400 B 55 B Y (mg- 17" ) .
3 FRMTR
3.1 e EFERE EEEFERME TR
#£, Caco-2 A A= K 24 h J5 , JF U ) B0 300 2% 48 53 3
W AT s AR K R 4 ~5 KB AT ik 3] 70% ~90% i
B Caco-2 41 i 5 2 M JE , 41 il 1] 422 3 5 %%
HEHIFHARZEE. WE 2, JEF T Transwell
T A E 21 d (19 Caco-2 4R 2 s mE )y, T
7T W OBE T WLEE, T3 BOUL 4% B 4 i R 2
] e 434k B AR B 454, LI 3,
O]

B2 RFEMETUELEKEHME Caco2 FH( x400)

3.2 64 RZMEHEMELE 6 4 Caco-2 4
LB 24 Sk 3 A ] Transwell K Hofn 9k 7R
JBE i 2 (Y Transwll, 5255 Y € 19 3 R0 B9 25 B
TEER 435 % (151 £6. 18) (24 1,373 ) 5 (85 +

Y

2um (%20 0002

200 nm € X 100000

B3 SHETFREMETHE
Transwell P4 KZE 21 dMBEEE
3.47)Q(24 f,, B HRX); (112 £6.27) (12 4., &
H:30) o 5 Caco-2 4 g L2 (1 FLBEL(EL
TEER,,,,.mmn = TEER gy — TEER,, 4
KT 3 FAS [A] Transwell | 69 40 i 812 T 4=
KA TEER i # , re B AT 353 1 000 Q LA
bR KEE, WK 4. REREEB
i 37 2 Transwell | A4 1) Caco-2 41 fify B 22 1Y) 5¢ 4%
PERC MK, AT RO B DR B 11 9 34 37 3K Transwell
T2 o 2 A K A B B A B B R B B & T R IR
A BRI & B 1 55 57 2 Transwell; i) 2 R EH
BB X Transwell 198200 E 4 d FHi 7 d, TEER
(HE MM TG TR, A7 d BUE B TEER
WA B EEEm, LA S,

1500

—— 21, A
—h— 240, Rt
12 Bk

9 11 13 15 17 19 21 23
ud

1 3 5 7

B4 3 #AE Transwell 234 Caco-2
MmAE R

3.3 OR[AAR PR A0 o AR R R R R
Bt S/ | e 240 B R AR 2% 04 B 35 PE L Caco-2 2 Jifd
AR TS T S R IR 5 b b 1 A 3 1R X A
M AT HIW . 8SRERERKR T 3 AR
Transwell 40244 % 7 d B, BE M ] AKP
MERARFEEMN(P<0.05) ;K E 14d,3 #
Transwell Ji 5 ] 4% ¥ 35 £ B B EHE2Z 5 (P <
0.01) ;A 5 21 d, JBEP M 3 b 4 19 22 531 4% 252
KW AKP g H A ( AP/BL) 43 51 24 :2. 02 (12
flaH),2.64(24 fLEHL),2.47(24 fLuhi %
), XM EE AT AR 2 ~3 £, Hp Ll 24 fLEH
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Bs5s REREEAN Caco2 il EREMAEE
A. 24 fLyfr B, 24 fLEHAC 12 LB
A EME R, W,

#F1 ﬁnﬂﬂéziﬁg 7,14,21 d B, AP F0
BL M BB BRI E R (v 25,0 =3)

FEN 74d 14 d 21 d

12 fLEHS AP 6.92£0.10 6.93 £0. 12 7.60 +0.33
BL  6.80£0.12" 5.43£0.17" 3.76 £0. 42"

24 FLEHE AP 6.77 £0.42 9.35+1.34 9. 79 0. 66
BL 6.09£0.41" 6.80+0.38"" 3.71 0. 30"

24 fLihsrs, AP 6.78 0. 13 9.06 £0. 49 9. 88 £0.33
BL  6.29£0.23"  7.35£0.31"  3.99 20, 40

H:BL S AP Mg P <0.05,7 P <0.01,
3.4 N[FIARFEXTYH MR ZE B AR
WA %6 EH (30 mg-L°") (Y =0.060 8X +
0.062,7 =0.998 2), X R T A KTF 3 Ff
Transwell |- 1) Caco-2 4 [ifl 5 J2 (1 38 i RE Sy 19 25 51,
RMBHEZRB(P,,) WE 7. 45 R BxR, FOLEM
B—AW &L HE (% ) KT A—-B, & [ 5 F-0f [\
MIRE,DLIE 6:3 h i} B—A FERLH P, KKK A
12 LR (31.26 x10°°) >24 FLEHL(11.76 x
10°°) >24 L iz (11.74 x10°°) ; A—B F il 19
P KAMERE J9:12 FLEH K (8.58 x107°) >24 1,
BHEHA(3.70x107°) >24 fLufrR (3. 15x107°),
W7, 8RR 85 12 fLET# R E T 24 1l
4 ifig

o AL 8 i & Transwell [ 35 B2 R 56 4, 22
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B6 WHREWMEKTIMHAE Transwell £ Caco-2
MRS E-FEXx R

WA

24fLh

12/l & A AfLBHR

BE7 £KT3I#HAE Caco-2 R
BEFIWM P, (r£5,n=3)

Caco-2 i o A5 1Y gt <7 b 250408t ) 1 ek, A ] 7Y i AL
IERRAEAM I LR RN FEZ AR EAAEEN, X
S 3% ) % Caco-2 41 ffy 8L 22 A A6 1< 2 45 FLAT 3% W oK

UL SCRRARTE , P AR S 38 U B 1 3 b 92 56 25 0
Tranbwell X} Caco-2 1 Jf 450 7 2 57 A% 2w . S2E0 4%
SR 24 FLE 12 fL Transwell 3 35 i 4 il 562 K %
YRS G AR, 35 TR S a A ELR I R A
155 14 ) A % G5 WF 55, 12 L Transwell 4 Jif] 50 )2 45
AP U 72 FR4 24 FLOK, AR B ST, 5 (8 BORE
AN ST K2 B iz B 58 BlCfL o
AR TR AT 2 B, 32596 % d WO B9 O 3R Bk R IR IR
( polycarbonate membrane ) Fl 3 B B ( polyester
membrane ) , — 3 [ X JI| 7E T . O 5 B 0] F {8 & 4
7 W UBE T L4 0L 28 3 4 B 09 A RS T 2R ik R
i T S PR T O I AS 38 40 i 5 (2 A [R] FL AR R B, 2R
fik R il 5% 58 o7 1D BLAY AN AL 2 T R R B, ) o [
0.4 pm FLAR YL, WK PREE I & A 1 x 10° pores/
em’ £ FHRBENE 4 x 10° pores/em’, % A 3k i
T A T R I T S 20 L B R S R
BR AT A S 45 2R b 78 38 X T Caco-2 41 502 Y
FEAPE RO A T B 22 5. H AT, AL DR B
ML E B4 0.4,3,5,8,12 pum 5 F, H L2
AR MAREREZ, MAMEEEER
R E it AR OB ) /N TR SE Rl A X 2 R



Th 45 o J b B2 200 M AE T A ) 3R 2% 1 A 10 £k B 0 R BIF 5

BRI [ 8 sk KL ny S FL B B, S 38 i #
2P FE & 2 /oy 7 FE dh, B PR E5E £ 4 0.4
pm fLAEMUERR . A EIEMEE EIR A BLUR R E B A
[i] S 56 2 ) A PR A AR K 2 51, 4K 55 38 30 2o 6 A 2% A
WA A BRI ) Caco-2 21 52 0 B % %
58 0 B, A4 2 Transwell 1535 (4 21 i #0200 AR )
WA B W R & TEER (B89 7 L, X b 5 3 52 g A
5835 5 17745 37 3 Transwell 5575 @ 41 L2 T4 K
WL R A BB IR A P4 i )2 TEER (8 & & T
AU B B IR Y 346 37 3K Transwell,

T3 A B UE Caco-2 Z1 B HY 9 1 ) = 25 M 441 Jifd
A& JTEER # % . 3% 33 ¥ K 8 (1 () 2 3K 55 Jr 1 ik
1o A5/ & 5240 M AE LA gk & 45 2
Caco-2 4 i #5575 {1y L RUARAE , A2 45 % 21 d (9 41 Jifd 5
J2 T35 5 H T B AOBE T AT UL 22 3 5 ol £ 2 B R A
RIFFAE . Caco-2 41 i B0 J22 v, B2 ) 7 L AiB 45 FH 1 24
Yy W W i i ) T B AR AR 22—, T SCHR AR T 19 A [R] 55
RE Z W TEER (HAFEA BRM2E R . i s fh 3
S e B R B, R 5 K B AR I A5 A9 TEER {8
Bk B T B TEER A, 1] 4n 24 41,12 fL .6 fL
Tranwell EL201175 9 TEER {5 1 000 Q i}, 24 3% U
HA i R 0.33,1.12,4.67 em’ J5 B {7 ) B
TEER ff{ 330,1 120,4 670 (Q - cm®) , % {7 i B4
TEER i (1 em®) =75 /9 TEER {f x [ i 4 % i
(Qeem®), BB Y 7R AR A, 07 1@ BLAY TEER {8
Ko HW, BN TEER {55 Transwell 4 L
8 T B 0 A DG, TP B B TR LB K, Caco-2 41 M
R B K. K, TEER {6 5 S50 11 2 &
HEAT HBSS 5 D-Hank's f{EUE R MU & A1 LR, &
W5 HBSS Hii# & 20 min 5, TEER {f 0] [& {i£200 ~
500 €05 Hfily Ji7 PR G 200 oke 95 300 R A 0% 1 55 I
ARERXMZERNEERRE, A30RE", K
BUE % TEER {8 )y 35.3 Q-cm®, 455 TEER (K
100.6 Q-cm’, ffij Caco-2 4 il L2 1) TEER {¢ W] 35
3] 662 Q- em’, TEER {HiiF W] Caco-2 4 Il 52 1Y %
BT AR A LAt S5 45 SR 2 3R W LB R
k5 B A /N T B A — 30 .

/NRE B8 3 3 /N B W, 3 P B P IR (pH
T.6) NERBEEMERMEY T, 25 T YHEMN
it Caco-2 4 HUBEHY Al G A8 43 43 W 55 /) A T 906
L[] ) 6 218 A A 8, B T2 W0 005X o 3% 4 0 O )
G W6 SR AN X5 4 P, 33K o 2 0 3 T M AR A 1 22

Caco-2 £t I #5574 i 5 1) fg 25 & 2 A 2 KAl ok 1 W
PR W i S - SRR KA IR A CYP1AL,
CYP3A4, 2 It H K S-¥& %8 it , B- 7 47 ¥ MR 0l 1 1§65 2
L B I PR R I G4 ©7 L 3 S i X TR 11 1R
B B AN [ 72 B i s e o JEC v J5 R T A 2 A
TE 136 01 Ay 1 R G L, A S &R 21 Y A i B
2 0 %) i P g ) 25 ) AT GA B 2 ~ 3 A%,
Xt 3 e AS ) 40 Lo 2 A Y e, R BAL AR B Y
o0 M B2 AR PR AR (24 L > 12 4L)
i R A% E N REAE 4 Ky
i, E S i% 05 (KA P-gp (ZEIRER A ) | 440 JfL 5% %
iz MURAE . 2590 5 2 i 1 W i ol R 8
& REORME R, P, 5 1 IRAE W R EEAAAE LA (9 %
REXZR, Y P, >1 x10 "emes™ I, Jg 0 B 4F 4
B, A RAEDFHE >70% ;2% 1 x10 em-s™' >
P, >1x10  em-s™ "t Aol e 5, 70% > H R
YRR E >20% ;% P, <1 x10 “em-s™ "B, K
e T, IR R <20% . W TR
UE 200 ifn 222 3 0 P W) R A OB LA
RO 4 000 SFHCA U HEARIC Y . AL
FEFE PR AL — BB L AR K, T 490 nm 201
6 RE B i, R ad ad SE G F AR AR i —
W SE 0 ~2 gL' 95k 5 b off Y 28 2% B0, 2 0 84 Bk
SRR G MY T 2R, 4 A AE 30 mg- L7 [EE, A ER
PR TE R BRI A R 30 mg- L™ HAE 0 ~30
mg- L' 5 B RL AT A 2R 1 AR G, AR S 453 0 X o i
SCEG L . 3 Fh Tanswell 8535 04 40 M 82 )2 48 L &2,
12 FL 40 B o 2% fy o ol 6 i 3 & T 24 4L, 17 24 fL b
7 2 A A A R 2 Y B A B T R 200
A% S 5030 o 0 HE TS A BB ARG 3 B Transwell
P ] 55 SR A 6 45 U Bn SR 1 Caco-2 iR,
24 fLi 37 30 Transwell 5% 3% () Caco-2 4l il L2 A TH
/N AP il a] Jin 4 400 wL, BL i) 6] i #f 600 L i&
PR i /N R R RE R i B, R R T K
FE 1) 5 JE B O % 24 FL B EE X Transwell £ 57 19
Caco-2 4 i 28 )22 5 24 FL o 37 X Transwell 5% 3%
Caco-2 41 i B )22 FLAT B VR 1t L A AH ] A 4 25, o
HE2 AP AT finAE 300 WL, BL QAT IFE 1 700 wl.,
P A R 25 BEAR R, HF 21 d MK SR R4 24
Lk 2 ARG IR 3k, WA B0 k5 12 LS
Transwell JI[IFE RIS H, AT 3 206 43025 % £F 5 2 1
TR I8 T LR S 3 BURAE, A E N B ik .
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KB T B A N NS A Rey MBI (LT 5%

[ #7 A "
(WLWAEAPEHARFHFR,Fd  250355)

[(WZE] BM:BEARBEEMENSAS R Re, (GRg,) VB LIEM . % BF5 100 mg-L7'#y GRg, #AE
37 CATHB(pH LO)FATHR(pH 6.8) FHIRZE M Z % AR ig GRg, J52EEFIRE P #) GRg, Ui 0L. & R :CGRg,
TENTH T 2 h P9 100% Ffif s /8 AN T pH b 4 h A1 X552 (RSD < 1. 5% ) s GRg, R B IE R A AL . &gk
PR A R I EE  GRe, REREFEAR OUIRIE R4 2 .

[x8"] AZEiF Re AV AR HE
[ES%ES] R285.5 [ TEkARINAG] A [XZ4HE] 1005-9903(2011)11-0210-03

Experimental Study on Metabolism and Bio-Transformation of
Ginsenoside Rg, by Intestinal Enzyme and Microflora in Rats

CHEN Xin-mei”
( Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

| Abstract |

enzyme and microflora in rats. Method; The stability of GRg, in the artificial gastric juice and intestinal juice was

Objective;To investigate the effect of metabolism and bio-transformation of GRg, by intestinal
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