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Analysis of Transport Mechanism of Cyperotundone in Caco-2 Cell Model

GUO Hui-ling', HU Qiang', HU Lyu-jiang'*, GAO Wen-jun', HU Zhi-fang’, ZHAO Xiao-juan'
(1. Jiangxi University of Traditional Chinese Medicine (TCM) , Nanchang 330004, China;
2. Jiangxi College of TCM , Fuzhou 344000, China)

[ Abstract | Objective: To investigate transport mechanism of cyperotundone in Caco-2 cell model and
provide experimental basis for clinical application of Cyperi Rhizoma. Method: The toxicity of cyperotundone with
different concentrations to Caco-2 cells was investigated by methyl thiazolyl tetrazolium ( MTT) colorimetry, in
order to determine the concentration of administration in transport test. The content of cyperotundone was
determined by liquid chromatography-mass spectrometry ( LC-MS) with apparent permeability coefficient (P, )
and cumulative transport capacity as indexes. The chromatographic conditions were as following: mobile phase of
acetonitrile (A) -water (B) for gradient elution (0-1.5 min, 35% A; 1.5-2 min, 35% -90% A ; 2-4 min, 90%
A; 4-4.1,90%-35% A; 4.1-8 min, 35% A), the flow rate at 0.3 mL-min ', injection volume of 1 L, and
temperature of column at 30 °C. The mass spectrometric conditions was electrospray ionization ( ESI) and positive
ion mode, the detection ions of cyperotundone and osthole (internal standard substance) were m/z 219.2-110.9
and m/z 245.0-189.0, respectively. Effect of concentration of cyperotundone, administration time,

ethylenediamine tetraacetic acid ( EDTA) and P-glycoprotein ( P-gp) inhibitor on the transmembrane transport of
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cyperotundone on in vitro cell model were investigated. Result: Cyperotundone didn’t have significant toxicity to
Caco-2 cells at 3-90 mg-L ™" after incubation for 4 h. The transportion of cyperotundone in Caco-2 cell model was

related to the concentration and time to a certain extent, its P, was higher than 1 x 10 ° ¢cm+s ", which indicated

app

that absorption of cyperotundone was good, the efflux rate (ER) of cyperotundone was 0.5-1.5. There was no

significant difference in bidirectional P, of cyperotundone after the addition of cell bypass transport inhibitor

app

(EDTA) and P-gp transport inhibitor ( verapamil). Conclusion: The transport mechanism of cyperotundone in

Caco-2 cell model is mainly passive diffusion, and cell bypass transport and P-gp are not involved in its transport.

[ Key words |

ethylenediamine tetraacetic acid; osthole

Caco-2 4 ik 5 T A A 45 1 it Ji A B, 8 35 5
AR RTE L5 AR /N T e 40 i — B B 285 K% )
RE, & A ) I APTE T NAR/N g b K 4 i ) 25 9 ARt
iy S5 A iR AT, AL I T4
v 24 Wy W WA B 3 e e

(KRFEHNHE)FREM DR B, LRz E
U, % 2 R EL AT B AR R 28 kR S DA &
B AR RN S LT, T A B A IR K o7 B IR O HL A
JEMPSI EE W o AR R 5T A B
5 B A e o S LA R PR MR
7 B ) B oo AT 1R 12 HC e 0 28 A R 32 0
1A o T R 7E Caco-2 41 #5270 v f) 5% 3 A
Y s TR L H AT, G A M R AR
WAL R AT 58 1 oA DL A T8, A S92 56 4802k ] Caco-2 41 /i
TR0 XoF 285 B A4 1) 1) % o AL o 0 A7 03 B, LA O 7 B
F8 s AR IO P 2 4t B 22 S0 K 4
1 &

Triple Quad 4500 7 3 Jit §X FH Y ( 3 [ AB Sciex
N A] ), Multiskan MK3 % i 45 X ( 2% = Thermo
Labsystems 7\ &) ) , Forma 3111 % — %8 fk fi 55 % 46
(2 & Thermo Electron /A ] ) , MERS00002 ! s i f,
A ( 2 [ Millipore 23 F]) , H-1650 %4 {5 =X /&5 2 25 .0
HL OB OB A A R A R ) , Eclipse TS100 %1 {2
B W iE ( H A Nikon A H)) ,3460 % Transwell 5% 55
M (ZEE Costar A Al ,FLAE 0.4 pm, H4E 12 mm, JiE
WAL 12 em®)

R LI , 75 % R -HE R R IR B VW (100 x
L) , L-4% B e , 0. 25 % JPe & 11 Al (trypsin) -2 —
M0 2,12 (EDTA ) , Hank’s - i % % (HBSS ) , . i
FLMPA (DMSO) , BEME i (MTT) , 96 R4 (b R
FeEFHA R AL M5 4 5y N1250, CA0075,
G8230, T1300, H1025, D8371, M8180 #iI F8140),
DMEM 5 #% £ 58 W ( 3¢ [§ HyClone 24 W], 41t 5
SH30022.01) , Ji§ 4= Ifi. % ( 3¢ [ Gibeco 24 A, 4t 5

cyperotundone; Caco-2 cells; transport mechanism; Cyperi Rhizoma; P-glycoprotein;

10099-141 ) , i 11 w9t 1% Wi X700 6 (R s B 9 T2
WFFE T, it 5 20180108 ) , b % 4k Hi7 If1 K | e IK + %
X B CHp B 2 R O B, LS A R
100224-201603 ,110822-201608 , 41 5 43 71| & > 99%
1 =98% ) , 7 B4 B 6 HE A (B 3 3 4848 o B R
HIRA AL S 17101605, 4 fF > 95% ), Caco-2 4
JLAR (_E 3 rf AT S A W R B A B A A S T A Y
REHE 21 ~45 R2ZE]) , O M g4l , oA 3
2 FiEE&R
2.1 X BT S AR W TR AR IR
A o Tl o) O L B T 25 mL R, T H R R
HRBEE LI AR5, 15 2 g L 55 R 2% W IUZ
it £ W3 HE L A ZS 11 HBSS Hi B i 7 B R o
We 4y ik 3,15,30,60,90,120 mg- L™y & 51K
L R A = 19 7 R e (Tl O e 91
R iR O S A, L 192 mg - LT PN A i A
T 5 N 8 T A2 A A WA St o Y o) o v B
3.84 mg- L™ By NBRIE W, 55 .
2.2 M e WA RS B i EU B R B
$i2 W 200 L, m A AR W 10 L, A H
190 pL, #% ¢ 3 min, & & ¥ 5, T 4 C,
16 000 r+min " &.0> 10 min , B _E 75 BERE T
2.3 i %+ Phenomenex C {4 i%4E (2.0 mm x
150 mm,3 pm) , FshAH Z 0 (A)-/K (B) B B 3 i
(0~1.5 min,35% A;1.5 ~2 min,35% ~90% A;2 ~
4 min, 90% A;4 ~ 4.1 min, 90% ~35% A;4.1 ~
8 min,35% A) , % # 0.3 mL-min ™", #EFEE 1 wL, 4
75 30 C .
2.4 FUiESF W% B R (EST), IE B AR
x, KA SRS 0. 241 MPa, fli %< & 77 0. 062 MPa,
Wi% HLE 5.5 kV, IR E 600 C, 55 1k i B <
JE 71 ¥ & 0.345 MPa, % JH £ & W i) g =
(MRM) . 7 Bh 45 B S 9 s 9 i R - 3R A I 2 ¢
<111 -



25 B 23 M
2019 4 12 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.25,No. 23
Dec. ,2019

AR m/z219.2 ~110.9 ,m/z 245.0 ~ 189. 0, %4
L4351 R 100,80 'V, filf 4 fig 5 4351 ok 30,35 eV,
2.5 ke

2.5.1 LJ@MEHELE RS WORGE & pE R IR A
F HBSS DL Kkt BEG + AR WL, 4% 2.3 F1 2.4 10
AR E , LSS A 0 S AR A R - R X
T bR o 0 I S S B AEAE T WL 1, 25 R R
PIAR ) B B 0 TR 0 0% B8 B IE) () 43 3302 5. 15,
5.74 min, %5 [ HBSS 5[5 % 7 B 4 B i) 000 5 ¢ 1
o, Ui T B R R AT

A

1520 25 3.0 35 4045 50 5560 6570 75
2

1520 25 30 35 4045 50 5560 6570 75

2
C

1520 2530 35 4045 50 5560 6570 75

t/min

A 75 [ HBSS; B. X HR f + W bs; oLl B 10 IR 7 %52 &M
I
E1 EHHEGIREEHMAN LC-MS

Fig.1 LC-MS chromatograms of cyperotundone transport sample
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Fig. 2 Analysis of bidirectional transmembrane transport of

cyperotundone(x +s,n =3)
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Table1l P, and ER of bidirectional transport of cyperotundone at

different concentrations in Caco-2 cells(x +s,n =3)

Rt Puyy/cm-s ™ .
/mg L0 AP g BL il BL il —>AP {i
30 (1.340 £0.091) x10~° (1.030 £0.060) x10~° 0.769
60 (1.214 £0.099) x 1073 (0.934 £0.020) x10°° 0.770
90  (1.396 £0.030) x10~° (1.216 £0.104) x10~° 0.871

*2 EDTA MEMBEIMEEHHIM (3 +s,n=3)
Table 2 Effect of EDTA on transport of cyperotundone(x +s,n =3)

i %% 3 7] e EDTA S #F5Eat 42, Bl 60 mg- L~
T WA +2.5 mmol- L™ EDTA ¥ , % iz iR 16
% 2.8. 1T F ik A7 45 25, F 150 min B BURE, SR
FH LC-MS 600 75 B B 2 &, H5E P, 5 ER, L&
2, SR PR 5 RO A BEHG R 25 25 A0 FG L A EDTA
55 7 B R AL R S B Y P, R ER BEA
Ze 5t R UIUNM 55 i % 38 B R R 2 5 A B TR A
Caco-2 4 g 5 A4 i) 15 B 5% 32

P,/ cmes” !
215 ER
AP | —BL i BL ] — AP ]
60 mg- L~ 7 Fff 4 i (1.214 £0.099) x 10 ~° (0.934 £0.020) x 10 ° 0.770
60 mg-L ™" FHHHAEA +2.5 mmol-L ™' EDTA ¥k (1.301 £0.050) x10~° (1.025 £0.013) x10~° 0.788

2.8.3  P-MEAE 10 R XS A B R B 1 s

iETA ISP S s e =R R N T2 25T
32 S 7552 PR B 11 Y R T 3 4% 2k B oK S B
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Y2, T 150 min W ECEE ) P LC-MS K I 75 B 47
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HIEEE 10 ) 4 B0 OK R L P, T B MRS M ER
JUT WA A AL, BCHEN P ZE 10 K5 15 7 W A
[ 2 ot

R3 BHMEREEMGIEZHHZM(x2s5,n=3)
Table 3 Effect of verapamil on transport of cyperotundone(x +s,n =3)
Pdpp/(:m~s’]
1 5) ER
AP filj—BL ] BL i — AP il
60 mg- L~ " 75 B 475 (1.214 £0.099) x 10 ~° (0.934 £0.020) x 103 0.770
60 mg- L~ IR + 100 wmol - L ™" 4 hir M & (1.453 £0.050) x 10 ~° (1.053 £0.012) x 103 0.725

3 it
Caco-2 i fl I 2% PR MM IIiERIE 5 A
AN b Rz A M AL, T T B AT 2 W R e i
PEP S EAE BRI A #E R, Caco-2 B 4 i A5
RO B 22 21 d, BB 0 52 50 20 TR T 4 i A 7R 1Y
il L T — EMEE . H AT, — O A B
7 40 MBS e B ( TEER ) | bl 42 B 5 000 B o 1% g
(ALP) 3% ¥, 15 L AR 2 00 B9 A ic 4 1 o0 J2 455 Y
(1 5% 32 2 80% )7 SOk X Caco-2 41 2 2 455 780 3k 47
P o
7 R A7 T 40 i 4 2 3 6 4 3 % B R s T
W FE 4390 R 60,90 mg- L™}, Caco-2 £ 77 1 AR
150 5 22 I Bt % T R T o Bk A 28, Caco-2 4
A7 1 RSB B A, EL X Caco-2 40 g BLA A2 K 3 4
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765 32 ML BIF 52 14 R DR T , BRI 548 T 4 2 b
(6] , 75 R 1 S Ak 52, EDTA K P-4 2K 14 400 o 390 o
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