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[ Abstract | Objective: To explore the absorption and transport properties of flavanomarein in the Madin-
Darby canine kidney ( MDCK) monolayer cell model. Method: Methyl thiazolyl tetrazolium ( MTT) assay was
used to investigate the toxicity of flavanomarein in MDCK cells. The resistance value of MDCK monolayer cell
model was detected by Millicell-ERS-2 cell resistometer. The effects of mass concentration of flavanomarein,
administration time, sodium-glucose cotransporter ( SGLTs ) inhibitor and glucose transporter 2 ( GLUT2 )
inhibitor on the transmembrane transport of flavanomarein were investigated. The concentration of flavanomarein was

determined by UPLC-MS/MS, and the apparent permeability coefficient (P, ) and the efflux ratio (ER) were
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calculated. Result; When the concentration of flavanomarein was 5. 625-120 mg-L ™', there was no significant

toxic effect on MDCK cells. The transport of flavanomarein in MDCK monolayer cell model was time-dependent and
-1

concentration-dependent. The P, =~ values of flavanomarein were basically between 1 x 10°° em-s™' to 10 x

p

10 ° ¢cm-s~'. Compared with the blank group, the phlorizin group significantly reduced the transport of
flavanomarein on the MDCK monolayer cell model at 60 min and 90 min. Conclusion; Flavanomarein is a
moderately absorbed drug in the intestine, its transmembrane transport mechanism is dominated by passive transport

along with active transport. SGLTs may be involved in mediating the transport of flavanomarein on the MDCK

monolayer cell model.
[ Key words |

transport; phlorizin; phloretin; efflux ratio
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Aldrich 23], #iE 5 101962812) ,DMEM &4 55 32 3L |
R REWCRE AR G mE (FBS) (3£
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T 0 R -5 R R G R W6 A A B, R FH A A
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FEah AL BEIR] 2. 4.1 TR J7 k.

2.5 ZiitsEotr fiH GraphPad Prism 5 i f Xt
SERG R AT > A AL B W E AR & £ s KoR 4
[ He 45 2R I IR 3% 05 22 73 Bt ( One-way ANOVA) ,
P <0.055% R 227 HA G2 L.

3 #R
3.1 UPLC-MS/MS Jyikag#eg
3.1.1 LEHiEs WE L, 4R EREEDH

(4 £ B I 1] 1. 46 min, HBSS 185 20 iy iz 78 £ A+
P S R E , RWZTTIE IRt R4

1

0 1 2 3 4 5
t/min

AL 251 HBSS B X 5 C. JE3 51, #8 Th4F
B1 ®HESHEHIEHEMMN UPLC-MS/MS
Fig.1 UPLC-MS/MS of flavanomarein transport sample
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B 25 3R W MDCK 4 L (9 47 7% 2 4b T 118% ~
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Table 1 Investigation of precision, accuracy, recovery and stability

of flavanomarein with different concentrations %
PR/ gL' KB RSD M FlWeR  FaE e RSD
15. 625 4.9 93.57 103. 31 3.3
125 5.0 94. 41 96. 69 2.7
1 000 4.3 98. 87 100. 41 3.2

B RS A0 M SR g R e R TR e 4
517 11.25,22.5,45,90 mg- L™ () 85 35 5 15 7 i ik
A7 5 S R I) e 32 1, PR 45 mg - L7 v T
T G AT AR B2 20 B3 B A e i 52
3.3 wu B AE MDCK 52 20 i B Y I ) 5
feiz

3.3.1 BV DAL ez S ] 5T R R Y O
& RIA] R ) B D 7R MDCK B 240 i
BERD 1 W i (AP il — BL fil) #1541 HE ( BL ] — AP
D) F B UL 2o 45 2R e BRLRE B[] 14 32 ) SiE S, B0
Lo MDCK 5 40 Jifg B8 A4 3% BR 0 i 2 & A B 1
i, i RRE S 28 S K ih a2 B R IE L CR,
F WU S AE B e 11,25 ~ 90 mg- L7 i)
(1) 5% 12 ik LAY I [ A0 9 B2 A4, 48 78 A 12 5 B VR
JEE U 1B P9 B S5 A A 5% 02 07 S A s BOs .

APl — BLAW ~e-11.25 mg-L”
---225 mg-lL'
4 —+-45mg-L
-$=-90mg-L
3 .
2
1 -
o0
5
ml 0 1 T T 1
" o0 20 30 60 80 100
8
ﬁ BLAl — AP
4_
2_
0 T T T T 1
0 20 30 60 80 100
t/min

B2 #HEDHE MDCK KR FWRIZS-FEIME (x x5,
n=3)
Fig.2 Transport amount-time curves of flavanomarein in MDCK

cell model(x +s,n=3)
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3.3.2 ZAIREEERIESTN%ZSH KFH
Fi W R S 8 P, AL T
1x10°°~10x10 " em-s " ¥ ®EIED HIHE T
AR IR 258 . B DAY ER B A 2GR Y
WoInZEE b Em, M EG D R E R WRIEN
45 mg-L "I, ER > 1.5, # /5 #6345 (19 % 13 v fig
BESENSE WEK2,

F2 HiIEDHELEMDCK 2EMAEAENEEREHNRABERY
BOMELE (x £5,n=3)
Table 2  Apparent permeability coefficients and efflux ratios of

flavanomarein in bidirectional transport of MDCK monolayer cell

model(x +5,n=3)
Bk Ry P, /emes™!
ﬁﬁiiﬂ?h« oI ER
/mg-L AP fill—BL fil] BL filj— AP ]

11.25  (1.00£0.02) x10™>  (0.93 +0.08) x10~?° 0.93

22.5 (0.82+0.10) x10™>  (1.02%0.04) x10° 1.24
45 (0.66 £0.02) x10™>  (1.06 £0.04) x 10> 1.61

90 (0.69 £0.05) x10™°  (0.97 £0.01) x10~? 1.41

3.3.3 MM MR Bz T D as Wl 60 5
M UL 3. SRR BAER (AT, T S N AP
%32 22 BL MBS 25 (9 & 76 15 ~90 min [A] i 35 14
Mo TEZS T 85 D1 60 min B, AR Fz 15 40 1Y i
T EREERTEHHACP <0.01);90 min b,
B A5 40 i D R s R IR R B (P <
0.05) , W] SGLTs 41 il 7 A Kz i i 2> 5 3 5 17
fE MDCK 52 40 # 70 |- f fEas il . 525 A4l
AR LY, A5 AR e 28 4 88 1 5 1 (9 % 18 1 76 30 min 1]
29 (P <0.05) , {H H: Al 2% i (5] 2 799 25 7 3
L It L W22 7. B SGLTs o] fE /v
T 0E Y B R A s O R
4 itig

Y24 R Ak, B 9 A2 3 6 P (5 4 09 4 1 BF 53 T
J T R AR H 32 B AR v AE AL 2 B 0 43 S
SE A T 00 2 B 1) 25 BRLVE A 9T, A R 0 4
X 35 BT 2 A ) o3 R TR R ARGE . ST RO D
HWRZAM I FEA SN2 —, 20 T ek
S E AL AR B, FRAM, KEZH
B 28 B 43 A P A R 2 K A R T R 2 LA B
P gy s 3 i T L e 4 RS T B W e, R A b
ECAAE T 28 02 DU RDIE 20 i e as 1R 1 A S Wl e
AR AR A R ) e R I S0 R A R B
TR R A B SR A W WA B, A5 OR R B B

08~ B3 ZFH4d
S A

0.6 WRERA 1)
2 044 Eg
g 2)
£ 024
= 1 EFIN
@ 0.06

0.04 1)
%0-02'_ é@m Eﬁg gﬁg
o

s k" P <0.05,2 P <0.01
B3 REEMEREZNBEIFZEREHZM(xxs,n=3)
Fig.3 Effect of phlorizin and phloretin on transport and absorption

of flavanomarein(x +s,n =3)

s B e AR R e X 5 5 T s
TR (R €0, 42 X5 2 1L T 24 0 A2 9 R BB A LU
JECRI AL B 48 SR A (R B A T i G W W i

AT AL RTINS R
A L B 52 H A 2 2% TR 2R 5% i 1) N A R Bl 4 A
YOS 20 B AR BT B ], B R R T
BLRIRF T 45 5 h T A g MDCK 40 Jig (] 3%
PR R B AT R 3R A 0 L ER A MDCK 21 fifd %
T80 AT A 2 I 8k 25 4L M s 1) IR % B i 442 B 1
15 375 A AR [ IS8 19 MDCK 20 Jifg 2 i ml LA JE
SRR R — RS A AT T 25 W i 3 W i
WFoE B Bk sh ™ M Bk AR 5 00 T oh i is 2 2
W3 3 B TE WO 32 O 5K 3R TR M 2 9 B LA vk Bl
Pmr =i A A0 R T 5 K T 2 4 T 2 AN e 5
6 IR B BT R i A R A S 0 T S AR
VN R E T R N N E A DOk K
WEE3E 8 11 (GLUTs) 1 SGLTs' "7 SGLT1 il GLUT2
FE/N b A0 K e 3k, b SGLT1 Sy e it 1 4
I 1) 3 A, L 32 2 SRR e /N i b Bz A0 T 1 T
ity 55 LA 970 5% 8 A M (0 5532 00 GLUT2 RAUAEAE T/
Jo 19 B RGBS, L X4 M s A7 7E K L R 5 0 B, GLUT2
SRS F N b B 20 6 T S S 55k 4 0 A 5%
W MR Z AR R MR A T T LU > GLUT2
I 7 5 2 W ) TR AL, T AR B T A Sl SGLTs 4 5 411
il 770 0T LAY /> SGLTL JE 9 1 W e o 4 i 3, 5% i 25
bGP i BB AT ATl o SGLT1 = GLUT2 (¥ 3 ) %
A2 308 3 i 240 M ) T o 00 ol Tk SR A
Sk LA 2 A G O 3L DR I B A% 3 o ) 40 B B
BRI SR, ARG R BN, HiED
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L5 R 1 e B 2R TP 2 2 i i MDCK 5 2 48 i
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AT 20 VB 245 40 W AT HE 55 1) o o A T AN L 1 24
PP, <1 x107" em-s™" WK <20% ; 45 72 B
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T SRR R A Y o BT S AR X 5 I
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