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Study on in situ intestinal absorption of Pulsatilla saponin D in rats

RAO Xiao-yong"?, GONG Ming’, YIN Shan®, LUO Xiao-jian®>, JIAN Hui**, FENG Yu-lin>*, YANG Shi-lin"-
1. Beijing University of Traditional Chinese Medicine, Beijing 100102, China

2. National Pharmaceutical Engineering Center for Solid Preparation in Chinese Herbal Medicine, Nanchang 330006, China

3. Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective To investigate the intestinal absorption characteristics of Pulsatilla saponin D in rats. Methods [n situ single-pass
intestinal perfusion model was used to inspect the absorption of Pulsatilla saponin D in the intestinal tract of rats. HPLC was used to
determine the concentration of Pulsatilla saponin D in intestinal perfusion fluid samples. Absorption rate constant (K,) and apparent
permeability coefficient (P,,,) were used as indexes to investigate the effects of absorption sites, drug concentration, different pH values, and
P-glycoprotein (P-gp) inhibitor on Pulsatilla saponin D absorption. Results There was the significant difference (P < 0.05) of intestinal
perfusion fluid samples in each intestinal segment and the order of the K, and P, values of Pulsatilla saponin D in each intestinal segment
was colon > ileum > jejunum > duodenum. With the pH value increasing, the K, and P,y values also increased and both of them had
significant differences (P < 0.05). The colon absorption of perfusion fluid at different concentration (0.30, 0.15, and 0.08 mg/mL) had no
significant difference (P > 0.05); There was significant difference (P < 0.05) in K, and P,,, values with and without P-gp inhibitor.
Conclusion Pulsatilla saponin D could be well absorbed in whole intestinal segments of rats, and the best intestinal absorption site is
colon; The drug concentration in a certain range has no effect on K, and P,,, values, which preliminarily comfirms that the obsorption
mechanism of Pulsatilla saponin D could be passive diffusion; Pulsatilla saponin D may be a substrate of P-gp and possess the saturation
phenomenon of transporters.

Key words: Pulsatilla saponin D; single-pass intestinal perfusion; intestinal absorption; P-glycoprotein; transporter saturation
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222 LR A0HCT BRI, kS
AT D W RERI S 6] R BRI R S, DR
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1 D 7 28.5~341.7 mg/mL £ RIFHLIER R,
224 FEEERE WAL ST D GRS R,
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Fig. 1 HPLC chromatograms of blank intestinal perfusion fluid (A), Pulsatilla saponin D intestinal perfusion fluid (B),

Pulsatilla saponin D reference substances (C), and sample (D)
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mg/mL. pH {8 7.4 AR 73 Al HEG, AR E 0.2
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Table 1 Effects of various absorption sites on K, and P,,,

values of Pulsatilla saponin D (x +s5,n=5)

i Bt Pup/ (X107 ecmmin™) K,/ (X107 min™")
Q=) 0.786+0.006 6.37£0.02
&7 0.816%0.005 6.5510.03
[mljiz 1.051£0.012 8.51£0.07
4017 2.078£0.016 16.5040.07

2.6.2  HWCRIR IR ] K-REORS
HHCH] pH E 7.4+ FUERIRIE 193 0.08+ 015+ 0.30
mg/mL [ 3k55 21 D S ah il LLES I BO#E
WAL, AABURR 0.2 mL/min. #% “2.3.17 3 RJ7
PARAE, ME RS AT D ) Ko Fl Py H -
SRR 20 FIR YR IR LR Ky F1 Pop, (HE
F, RYIIAE S I BN B 5 TR
FERIENE, 756 Fick's 9 HUEH, R HkH 2T
D EE LIy B LA T G A .

R 2 HYREREMBLXEEH D K, 1 P, EHFI
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Table 2 Effects of different drug concentration on K,
and P, values of Pulsatilla saponin D

(;:I:s,n=5)

FERE 21 D/ P/ K,/
(mgrmL ™) (X102 ecmmin') (X102 min ")
0.30 2.078+£0.016 1.650+0.007
0.15 2.065+0.023 1.650+0.009
0.08 1.940£0.015 1.56140.009
2.6.3 S5t pH {EX B s FH A 6 IR A AR

ALY kS BT D N TR (2R
SEAYER, WIFCEIRE A 0.50 mg/mL) (1) pH {E 4>
S 7.4, 6.8, 5.4, #iiFk 12h, 4000 r/min .0 10
min, DA BON BEGR A, AR &0 0.2 mL/min.
P “2.3.17 TR J5EgAE, WE EERET R D T
W) Ko Bl P (. S5 R W3R 3. AN[A] pH 4541 Y
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®3 AR pHENBLSEH DK, P, B9
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Table 3 Effects of different pH values on K, and P,

values of Pulsatilla saponin D (x £5,n=5)

pHAH Py /(X107 cm'min™") K,/ (X102 min")
7.4 1.752+0.011 1.420+0.012
6.8 1.32340.008 1.060+0.004
5.4 0.8610.003 0.6900.007

Ko Rl Py, HIAE R 2SR (P<0.05), Bf% pH
AT, Ky 1 P, (R BEZ 3900

2.6.4 P-gp FHIF AL Ay I
P-gp 147 ER BR 4EH7 KK 0.104 0.50+ 1.00 mmol/L,
pH{E K 7.4 [ A K55 2 D AU WIS RIS & 2h R
YR e K B AP, SRR T D I
JE3575 0.15 mg/mL. LA g I REGE AL, AR =
0.2 mL/min, % “2.3.17 i N J7vksedE, e sk
FETF D B K, B Py, o S5 ILF 40 AN
SRR LR MK AN #5198 4E S MoK 1) 1 S5 24 D (1)
4 Kav Papp (EAFAEREZESR (P<<0.05); #hiR4E
FLMIK 0.50 mmol/L 5 0.10 mmol/L 411 Kyv Py
HATAE B3 2 5% (P<<0.05), {H 0.50 mmol/L 5 1.00
mmol/L ZH L% %R (P>0.05), RHALSE
1F D J& P-gp MEY), HAFAERE S ABAILS.

R4 BB RIEKIE KBS ST D K, P, I
(x+s,n=5)
Table 4 Effects of verapamil hydrochloride at different
concentration on Ka and P,,, values

of Pulsatilla saponin D (x+5,n=5)

ERRRAERLIEK / P/ K,/
(mmol-L ™" (X102 cmmin™") (X102 minh)
0 2.078+£0.016 1.6500.007
0.10 2.135+0.015 1.711£0.007
0.50 2.572£0.038 2.052£0.027
1.00 2.6447+0.022 2.060+0.021
3 itig
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S b AR IE VA A BUR i My 200k, 3
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PP Sk 55 2 1 D s R B 10 B A1 DR P M i
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DU R R Kl M B 280 0 24 ) (R ) B B, &5 SRR

W] F RO E VR B ORI, EVRVE BRO0S 11 3K
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ATV BRI, RS 2 R E TR
BUIRESU A EL, E SRS D AEZK T A

14 4 mg/mL, S (HPEZIL) 2010 i n]

JE T TS o S RS 25 IR A= 2

RSP RARG K, WA ARSI S D s T3 =28,

R VEANLS . BB RIS . R ks 2

11 D A ] R T oM AL &4, BE% pH

EABIE R, ARSEH D SR, WK,

Hem g K Wbt pH (M THm, AR TR

Kav Papp M. LI AT A 0500 B4R 9 11 Sk A S 4

D VR IE, LA S S R H

S0k

(11 AR, & 4, skieky, 55 ek L m
=R RY [T 2%, 2007, 42(8): 862-866.
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