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[ Abstract] Objective: To investigate the intestinal absorption characteristics of harmine derivative H-2-168
using Caco-2 cells model and in situ single-pass intestinal perfusion method. Methods; The Caco-2 cell monolayer
model and in situ single pass intestinal perfusion model of rat were established. The concentrations of H-2-168 in
cell permeation fluid and intestinal perfusion fluid were determined by HPLC. The changes of apparent permeability

coefficient (P, ) of H-2-168 in Caco-2 cell model and those of absorption rate constant (K,) and P,  in in situ
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single pass intestinal perfusion model of rat under different influence factors (intestinal segment, concentration, pH

and P-glycoprotein inhibitor) were investigated. Results: In Caco-2 cell model, P, values at medium and high

concentrations of H-2-168 were significantly higher than that at low concentration (P <0.05), but P,  at high

app

concentration was slightly lower than that at medium concentration, showing a high concentration saturation
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phenomenon. H-2-168 was absorbed in the whole intestine of rats, with K, and P, decreased significantly with the

increase of drug concentration (P <0.05). K, and P, at pH 7.4 were significantly higher than those at pH 5. 4.

There were no significant changes in the absorption parameters before and after the addition of P-glycoprotein inhibitor

(P >0.05). Conclusion: H-2-168 is a well-absorbed drug, and its absorption mechanism may involve active

transport or facilitated diffusion, and it is not a substrate of P-glycoprotein.

[ Key words |

absorption

2% A K B % B (harmin, HM) O 95 22 B} 0% B¢ 2 )&
TH Y UK B¢ % ( Peganum harmala 1. ) f EE £ Y)
B B R kR B R PR R R B PR
SRR R R O A MU R X, T IR
R 2247 R SR A T P A BU B 25 B 5T . 4 SR AR
B, HM BA R 459 506 R AE T LB 50 2R A2 BT 5
Al ELIE SR — 238 SR T T S 4 2 7 R )
TG PRAE Ak R R, U R A, A 4 L
HM BERZ R 56 A5 W0 R AT 25 4 16 1 4R A 22 b
A3 A=), T 058 o A P SR 2538 K 2 A i O, MR 2
R AW PP 8 T e SO R B i AL 5 - 2E W
H-2-168 43 T C, N,H s

25 ) W WA 5 2 B 2 0T & AT A 1 1 R
LR W 245 A ) P R 0 IR R B O
WA WA ZEXE H-2-168 (R WO PEDE AT 5 4% . TEIR
[6] iz R U v DL DR BT M 2 K P B AR G Y 5
AR I R B AR LS 9 ) A I, RS A 3 T I T Y
RN R S vk B R F 40 AR, 3R
Caco-2 4fi il K HA 55 /N b Fe 240 B AR [9] 1) 20 e 1
H Al LR GA 45 Fh 3 B 3800 A0l , i H R B i3 L
57 FH e 2 14 MR A0 I AR TR IR e, A SR
Caco-2 2 A5 1L 1 R B 7E 4% B o) iy 98 Y A 204 2515 3T
B H-2-168 11 i W W 45 14, Dy He itk — 2B WF 58 0T & 42
AR Wy 24550 A M

M5 FE

1 {X=F

35431R I CO, 353546 ( £ H Thermo /A H]) ; 48
H TAEG (3£ E Airtech A1) ) s MR231 Bl 5 18 VR 15
DAL (3 E Joua A F]) s Millicell-ERS 7 5 [ By A%
(% Millipore /3 ] ) ; Benchmark plus %! fifi 475 X
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mm 5 pm) ; i 2 A Sy HEE-0. 1% H R 7K (30:70) 5
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120 s
= = T o= 4k
100 - ]
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20} a: P<0.05
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7.81 15.63 31.25 625 125 250 500
Clumol-L P, (%xs,n=3)
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P WIAE Fi 25 28k B [l ) H-2-168 #5355 AN HAT A1
LG, eI T RS2 Pgp EH Y S

1.5 P-gp #I#I 53t H-2-168 FHiZH M K 1
ZERATE M, A Ver fil CsA J5 ,H-2-168 P, ¥4
AN AR S A A R O B P 22 & (P >0.05) Ik
HEM H-2-168 A HEAIE P-gp B -

1.3 BtERKEX H-2-168 FiZH &M /74
FAK (62.5 pmol - L™") 1 (125 pmol - L") | &
(250 pmol-L~") ¥ B 1y H-2-168 41 15 15 Wi , % 5%
HARBHEAN R EL®(Q) MAFWETH
P AR WE 3 FE 4, 458 s, b & g
B, 25 Q B L AH Q B R AR . ARk
P WTRAR T m (P <0.05) , {H & ik B i)

P VB B I D B AT RE R W i R B G, $2 F1 H-2-168,H-2-168 + Ver,H-2-168 + CsA [
7R H-2-168 WU TT A A7 - 3 12 12 1 7 15 2% AP-BLEGIE P 5 5t
ém%‘]%iﬁo 2 Pdpp/X1075 cmes !
H-2-168 3.73 £0.55
257 H-2-168 + Ver 3.03 0. 14
ol H-2-168 + CsA 3.38 +0.17
—— 62.50 pmol-L-!

o 15T —=- 125.00 ymol-L 2 XKREBREBFERLRE
= —— 250.00 J-L-t _
S ol Hme 2.1 FEMFE H2-168 RUTHIHIE i 40 pg-ml. ™

W 2 h S A By P, K K {E 2R DL
KS, 53R, H-2-168 14 g Bty A ik, H.
15 30 45 60 75 90 105 120 135 T AR B K, R P, 3 TS Il g R g
e (P<0.05) # + 4 I 1] g H-2-168 fi) %
B3 AFRWET H2-168 1 Q-t (% £5,n=3) W HSCER AL

(=)

0.6 a
—_—
- 0.12 |
£ f
€ =
£ g
N,o 4 0.08 1
% X T T
\& x“’
Q 0.04 [
0
Rt = 1% Eid 7] T+ = 1% E7]

a; P<0.05
B5 H-2-168 7E A EL P, MK, i (x £5,n=6)
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2.2 AEREX H-2-168 RUTHI B0 A 6 ik i
) H-2-168 fi #E e I =48 0 2 h J5 45 R W3R
2, BRI AR E RS E R E S T E
(P<0.05), FH 25k B2 H-2-168 75+ 4§
o ) TR AL, R WA LA AR R R R B 4, $ s H-2-168
) I A 3k R T RE P K sh i as s R PR

R2 AFKER H-2-168 75+ — 487 il 24

x+s,n=06

e/ pg-ml"t P/ x107% ememin ™' K,/ x10 "% +min "'
20 4.14 £0.54™ 15.86 +0.58
40 2.70 £0.36" 13.75 20.77"
80 2.02 £0. 14 11.98 +0.46

kB, a: P <0.05; 5k EIL,b: P <0.05

2.3 F[E pH 3} H-2-168 R I &M R A A
pH ) H-2-168 fiz ¥ i ¥ 76 %t -+ 35 s U A7 HE 3 2h
JRAERILE 6, 455 BoR , MUER W pH (T = B,
H-2-168 16+ 4§ i 19 K, F1 P, i 45 @ % 0 7
(P<0.05) ,#& 75 H-2-168 7 fii ik 1 4 14 T 0 i
BT

. B oH 54
0.04 B pH64
- a a
S 2 ———— (EpHT4
E 003 —
£
8
2 0.02
o
.01}

021
a a Bl pH 5.4
0.15
£
2 01
N
0.05
0
+=®Bm =
a; P<0.05

6 H-2-168 7E AN pH T AW I 25U

2.4 R[E P-gp #)H 7 3T H-2-168 0% U5 & % M
P-gp $0 ] F1 0 AR S5 X H-2-168 WK 255 14 5% Wi 45
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BLULIE 7. SR H-2-168 415 R A 4 i 71 41
i, 22 R Gt (P >0.05) , &8 H-2-168 1] fE
S P-gp IR -

0.035

0.03 |

0.025

=4
o
0

Pop/ cm-min’'

0.015

0.01

H-2-168+Ver  H-2-168+CsA

015

0.14 |

0131

0.12|F

K,/*102-min

ik

0.11 |

NN}

0.1

H-2-168 H-2-168+Ver  H-2-168+CsA

7 P-gp iR xF H-2-168 Wi 244

U2 (n =6, x +5)

5] i

24540 1 W SR P 2 R 2 ) A ) R P R R i)
295 RO S, X 245 ) AR 1A Y W i BiE 5 A Bl
X Wy HEAT S5 R L 3 B IS Y ) B R Ak Ty
a0 ORFGY ST Caco-2 B2 40 A S 78 N K B E
A B[] iy 9 B Y 45 AR AN RN AE ARk 25 A OE
H-2-168 11 iz W S5 1 o

K ERUTE AR 5 1) fizp 8 Ik 25 R R, H-2-168 7E /)
i 4= W B ¥ 45 Wi i L 8 M 1 W A R I
KFPHAMmE XS + = A FE& M E
M5 P AT 25 9 WA &, BRI, MW m
P, <1 x107° cm-s™ " FREMLAIWILE, T4 P, >
10 X107 em-s ™' MR WL AP R AT, TEASE
By 2 FRBEAL R H-2-168 (1 P, 3 >10 x 107 em-s ™",
T H-2-168 J& T RAFAI 259 . wr Wk o% R
R H-2-168 V22, 200 2.5 pg-mL ™ MR
Wi R 0 2R R G, B T W0 H € #h iR H-2-168
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KT AR B 1] fi7y O 45 2R W, BB B 2 ) R
K, P R T 0 e S R T
Caco-2 1 MIRL RIS 56 vh my e B2 P, AR T AR E
WAESE T H-2-168 1 W i B A & vk B2 i F B 4, A
I HEDN H-2-168 1 W W B il il B8 Sy 3 3h e I sl £ iF
PH, RBUTE 1A B 1a) i 9 O 92 56 3 W, B pH {E
A3 KW W 2 O W 3 K, B IR RT RE S H-2-168 1Y
pK, h 7.4 Fofy CPRASZH H W 92 M A 45 2R ) L IR
W pH {H 2R pK, {HEF, H-2-168 FZE L5 FF
KAFETE, o T2 Rk

P-gp 218 N £ 2 1 S HEH 12 8 F L BB A IR
YW 1 Bz 240 i 32 2 5% 8 2 M A 52 o 2 ) RN, B
RAEM MR o ASBIETE 245 R 43 H-2-168 19 ER
113 R4S FDA 5 J 500, 24 ER 238 T 1 i af
INRIZLGY) A L P-gp B ; 24 ER > 2 mf, U a] 1A
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