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ABSTRACT: Objective: To explore the absorption and transport properties of
harmine in the MadinDarby canine kidney (MDCK) monolayer cell model. Methods:
MTT assay was used to investigate the toxicity of harmine in MDCK cells. The
TEER was measured in older to determine the compactness and integrity of the cell
monolayer. The effects of direction, drug concentration, tim, P-gp inhibitor on the
absorption and transport of punicalagin were studied systematically. And then the

drug concentration was analyzed by HPLC to calculate the cumulative absorption,



P,,, and ER. Results: When the concentration of harmine was1.87~7.77ug * mL"!,

there was no toxic effect on MDCK cells. The transport of harmine in MDCK
monolayer cell model was time-dependent and concentration-dependent. The P,
values of harmine are higher than10x10¢ cmUs™!. The P,,pi—4p of HM at low,
medium, and high concentrations was significantly greater than P,,,s.4p) , and the
ER was more than 2.0. P-gp can increase the P,,, of HM from the AP side to the BL
side. Conclusion: Harmine is a good absorbed drug, its transport mechanism is
dominated by passive transport along with active transport. Harmine is the substrate
of P-gp that may be affected by the efflux of P-gp.
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3543IR CO, 357748 (3£ Thermo A W) ; HF LIEG (£E Airtech 2
FD ;. MR23i miEAEEOHL GEE Joua AF]D 5 Millicell-ERS 5 i Hi BHAX
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MDCK 2 ik B E H R 5 2 Ok 10 (American Type Culture
Collection, CCTCC) 4HffFE, #t'5: Q2017031
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2.1 k&

04N Inertsil ODS-SP C g kF (4.6x250 mm, 5 pum) ; JiE0AHAN H EE-
0.1%FHER/K TR (40:60) ; HEFEE 20 pL; ViE 0.8 mL-min'; AH¥E 35°C; &
MK 325 nm.
2.2 Xof R VA VR ) T A

FEE PR HM XFHE 5 10.00 mg BT 10 mL &M, HFERAETFER, 7
51, F3HE N 1.00 mg-mL-THM fif %57 .

FE S FREL TNZ ST 20,40 mg, BT 10 mL F&EMF, HEEFIFER,
BAJE, BB A 2.04 mg-mL-! ) ERE A% 5
2.3 A EE R

W R0 T 0 BUE K MDCK 400 BL 1x105AN/mL HI 2% R T 96 FLHR, W&
A AL LA ZEH . LI 100 pL 2R, BRFATIE 24
ho SRR, BEALINA 180 pL 85975, 4 2HAFLINA 20 pL AR EEREFE
ff) HM 2578 (0.97. 1.94. 3.89. 7.77. 15.54. 31.09. 62.18. 124.35 ug-mL-
D, XA AARFLINA 20 uL (925 PBS, SHKERE 6 S TFATEAL.
FUARCE TS 4h, FFLIA 20 pL MTT 3R (S mg-mLD) , HHE
4h, BRI ETER, SFILIN 150 L DMSO, EH% %) 15min, HEEFRCAE



490 nm Y KA E FFLBICEE Ao THREAMRAAIE R, EAFEHR>90%25 9 H
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AT 5 H AR K MDCK 4 LA 1105 A/mL R0 7F Transwell i 1, iz

(AP) {IIJ 0.5 mL A B, & (BL) A 1.0 mL 55553, K Transwell

BUBHE 37°Cy 5% CO, 3G FRA T EE IR 5-7 K, A R M5 IR HE I A i FELAA
2.5 PR R PUALE

I HRE AL HM 402 E W 100 pL, AN TNZ AR 20 uL, 0 80
uL 2%, e, T 12000 r * min'! B0 10 min (4°C) , B EIEWHEFEHT .
2.6 AFEFM T E AR EMIEIZ LK
2.6.1 45 2 [A] IR X HM #2382

R 26 AN 2, D-Hank's W05 3 )5 B TH: M P E 30
min, WFH K. H D-hank’s {ECHIAE 2508 1.87 3.73+ 7.46 ng-mL' [
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FREE, 25T 15, 300 45, 60+ 90. 120 min A BL MMEUEE,  [RE S7 R )
BL {41 100 uL D-hank’s i;  $%2.5730 N A5 DU 5 203 B, 15204 B
Wz E Q, 4 Q-tHhek, THHSLLIRE T4 Pypo

_do 1
” T dr T C,A
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cm?), Co N AP MIH I AN ZI PRI 46K JE (ng- mL1).
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725 M EEBER A S-N-K Ko
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1. HEFEER
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WK 1. HEE SR8, 2% E D-hank’s AT HLINE -
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A.Blank D-hank’s; B. D-hank’stHM+TNZ; C. HM sampletHM+TNZ; 1.TNZ 2.HM

Figl HPLC diagram of harmine and internal standard

1.2 SRR RERE BHIIRE SN S, 4, 1, 0.50, 0.25, 0.13, 0.06, 0.03
pg-mL ) HM UM02E W, 122,57 BT TR BERE 5, EREIIE, TR
AR, DL HM I TNZ BETRARZ LG Y MR EE X AT 4t 01V, 43 hndE 277 1%
Y=2.5674X+0.2562 (r=0.9994) . Z5FRFKH, HM {E 0.03~8ug mL ' JuH N E R
&M RAR, ©ERA0.03 pgmL'.

1.3 FEH S R FLHI . Ty = 3 AN REIRE A MZER (5, 0.50,
0.10 pg-mL-") % 54y, 1d WESBFE 5K, RGN A, ELLNE 5d, it
BHA HIEHEE R HECS A4ZER, ALK 80 uL, SO 3 S,
SN HM BRI K A b, FCHIBUR H . SR EAIMBE I, R i &



WETAR B, THEIRAUER, FR WK 1. SLias KR W RN & AT i
EY/S

Tab1 Precision, accuracy and recovery rate of HM ( xts, p=5)

Intra-day Inter-day Recovery
Concentration Measured RSD Accuracy Measured RSD Accuracy rate
(ugmLl)  (ugmLh) (%) (%) (ugml™) (%) (%) (%)
0.10 0.09+0.01 9.40 95.55 0.09+0.01  6.33 8546  96.26+0.03
0.50 0.46+0.04 9.44 92.35 8.23+0.15 1.80 93.66  97.78+0.13
5.00 4.64£0.35 7.59 92.71 53.27+£1.48 2.77 97.62  91.5240.05

1.4 Btk BChG. . EIRER HM IRZBIERS S0, 4 BB A AT
fh A E I I CE 12 hy 4 °CFCE 24 h SIGREGE 70 BIBURE, 42,5730 F 7712
WEFREFE G, HERE AT, 0SRUETARIE I 5 RSD M, 25 R W3R 2.

Tab 2 Stability of HM ( x+s, n=5)

Stability Concentration (ug-mL™") Measured(ug-mL1) RSD (%)
6 h at room 0.10 0.09+0.01 6.02
femperature 0.50 0.45+0.04 9.38
5.00 4.62+0.19 4.05
e, 0.10 0.08+0.01 6.75
Stas‘zgllgefz‘:‘ﬁo' 0.50 0.46+0.02 3.80
5.00 4.75+0.21 4.53
0.10 0.10+0.01 11.49
Freeze-thaw 3 times 0.50 0.49+0.04 7.94
5.00 4.92+0.31 6.30

2. MDCK H Z 41t R PE 4y
21 4 A  MDCK e iELL R 37 5-7 RT3 8 B gL, s

B A aERE, WA 2.

S O,

f;g 2 Opti‘cal microscop;c- photo o f MDCKcells (40x 10) S
2.2 BSREERE 5% 7 KA LA 3, FEERFRREIIE M, TEER {EAW
#hn. MDCK 40055 77# 1) 2~5 K TEER fH I K fER bk, 159825 5d, TEER
fHKT 600 Q-cm?, FRHH MDCK 4 il 1 5% E R 32
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Fig 3 The TEER value of MDCK cell at different time
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Fig 4 The effects of HM on MDCK cell proliferation
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Fig 5 Q-t of different concentration diagram of HM
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Table 3 Bi-directional transport of HM in MDCK

Concentration P, (X107 cm-s™)

(pg'mL1) AP-BL BL-AP ER
1.87 1.97 +£0.09 4.28+0.23 2.17
3.73 2.02£0.18 5.841+0.54 2.89
7.46 2.31£0.16 6.11+0.59 2.64

4.3 P-gp MHIFIXT HM B2 25 R W& 4, A P-gp #5715, HM
AP—BL J5 [ P, WK, HERLIAKAE Py, 36K 1.90 15, AR AL Py, 1K
2.05 %, MIAFMHIG S P-gp vE TE AN H SN HAE I ES, HM R hn, 2]
HM s2& P-gp HIJEYI3Z P-gp IZMHEAE F

Table 4 AP-BL transport of HM, HM+Ver and HM+CsA

Groups Py (x10% cm-s1) Rinnibitor ( AP-BL )
HM 2.10+0.18 --
HM+Ver 3.99+0.26 1.90
HM+CsA 429+ 0.55 2.05
g

I R SURE P A R 25 A D R T JEE R M 25009 R DR, e 2 HE
AR A (RIS AL I F S BT 3 2 AT S5 AAB M . R R A3 R 7R B R b Ty 519,
H A A M T8 2990 B s i 7 2 R B TR . BRI . #HLL S %
Hofh 52 26 1 e ma AR RIS IR, RSB R B S dsitl, H R E S M
Bt AE T LI 7T 2R 5000, Caco-2 A1 MDCK 4 ffd 2 i 72 24 W Uk 5
MILnpRAE RS, BT MDCK  4ifA Kb, EBRF4E, BT AAS SRR %3 MDCK
A EAT I 5T

17 40 e 25 R MSCHE 5 (R AR HE R TBOSCAS R I 254 Py <<1x10Ccms!, H4E
FEFERS I 259 Py AT 1x10-6~10x106 cm-s!, WIS R UFHI 254 >10%106
cm-s M, FEARSZEGH, HM P,,,>10x10%cm-s, Ui HM J& TR R 4 (12
.

ANFEIREE R R s 45 R Eor, HM RFRRILE (Q) S RIFIRE 2 1E
FAG, HED HM R ARl ShHEEL ER B2 — NN 2 2 1
S HEIR IR bR . HR4E S5 E FDA 5 5504 ER> 2 iF, WA iZ 242
P-gp (RN XU Az SR 45 S R R FE ™ HM ¥ ER 3K T 2, 4R
] HM /2 P-gp MY, BA EZIMER S A P-gp fIHIFE, HM 1 P,



appr) [HBEIE R, R P-gp /M5 7 HM 4. [FBEHEN HM AR shd #Y
Mz 2 Moy s Mg b 4iifl, BIE TSk Bt — P RHIE.
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