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Research on intestinal permeability of glycyrrhetinic acid in multicomponent
environment

DONG Yue-liu, LI Xue-lian, CHEN Jiang-peng, SUN Hui-juan, Pan Meng, WANG Zi-yu, DONG Ling
Beijing University of Chinese Medicine, Beijing 100102, China

Abstract: Objective To investigate the characteristics of intestinal absorption of glycyrrhetinic acid in rats in the multicomponent
environment . Methods The effect of multicomponent environment on intestinal absorption of glycyrrhetinic acid was investigated
in rat model of in situ single-pass intestinal perfusion, HPLC was used to determine the concentration of glycyrrhetinic acid in
intestinal perfusion fluid samples, the effective permeability coefficient (Per), absorption rate constant (Ka), and absorption fraction
(Fa) of glycyrrhetinic acid in rats ileum were calculated, the effects of glycyrrhetinic acid with different mass concentration and
P-glycoprotein (P-gp) inhibitor verapamil, as well as the compatibility of different components on intestinal absorption of
glycyrrhetinic acid were examined,. Results The Pefr , Ka, and Fa values of glycyrrhetinic acid perfusion liquid (10 and 20 pg/mL)
in the ileum segment had no significant difference. Added with 100 pmol/L verapamil, Pefr, and Fa values of 10 pg/mL glycyrrhetinic
acid increased, which illustrated that the glycyrrhetinic acid might be the substrate of P-gp; In two components compatibility, the
effect of baicalin on absorption of glycyrrhetinic acid was the most obvious, Pefr value of glycyrrhetinic acid was from (4.05 +
0.78) x 1075 cm/s to (2.18 £ 0.63) x 107> cm/s, and the penetration of glycyrrhetinic acid was reduced. The puerarin consociation
baicalin and berberine had no obvious effect on permeability of glycyrrhetinic acid. In the three components compatibility condition,

the experimental results showed that after glycyrrhetinic acid combined with puerarin and berberine, the permeability coefficient did
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not change, while the permeability coefficient changed, but not obviously, glycyrrhetinic acid combined with baicalin and berberine had
lower permeability, Pesrvalues were from (4.05 + 0.78) x 107° ¢cm/s down to (1.35 + 0.69) x 1073 cm/s, and the effects of baicalin on

glycyrrhetinic acid was evident. Conclusion Glycyrrhetinic acid can be absorbed in the ileum of rats, and has no obvious influence

on Per and Ka values within a certain range of quality concentration. The absorption mechanism is determined to be passive diffusion,

glycyrrhetinic acid is substrate of P-gp, and saturation phenomenon exists transporters; Baicalin has significant effects on

glycyrrhetinic acid absorption, which may be related to the induction by P-pg expression, increasing the glycyrrhetinic acid from cell

to the extracellular discharge, reducing the penetration of glycyrrhetinic acid, and influencing the absorption.
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Fig. 1 HPLC of blank intestinal perfusion fluid (A),

glycyrrhetinic acid reference solution (B), and sample (C)
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Table 1 Effects of different drug concentration on Pest, Ka, and Fa values of glycyrrhetinic acid (x+s,n=15)

5 WE Pe/(X 1075 cm's™!) Ka/(X1075 571 Ful%
HE KRR 10 pg'mL"! 4.0540.78 62.90+9.29 11.60+1.59
20 pgrmL! 3.72+£0.74 51.3049.43 13.40+2.44
HERER 4Rk 10 pgmL '+ 100 pmol-L™! 5.8240.70" 69.80+1.34* 18.11+1.41°

S5HERRE (10 pgmL™) ALLH: "P<0.05

*P < 0.05 vs glycyrrhetinic acid (10 ug'mL ") group
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®2 2 MROERMEXHERERASEERIFNME (X £5,n=3)

Table 2 Effect of two components compatibility on intestinal permeability of glycyrrhetinic acid (X £s, n =3)

215 JREKE/ (ugmL ™) Pert/(X107° cm-s ™) Ko/(X1075s7h) Fal%
H BRI 10 4.05+0.78 62.901+9.29 13.40+2.43
HHERR+ERE 104100 3.10%+0.36" 28.00+3.05° 11.45+1.47"
BRI + /NBE 104100 4.09+0.81 39.60+8.53 11.40+2.56
EER/ RS 104100 2.18+0.63"** 27.20+7.29" 5.124+1.50™

5 RRERALLLE: "P<0.05 T"P<0.001
"P<0.05 ""P<0.001 vs glycyrrhetinic acid group

®3 3 MROEMEXNHERRBSELOM (X £5,n=3)

Table 3 Effect of there components compatibility on intestinal permeability of glycyrrhetinic acid (X £s, n =3)

2H 33 SRR/ (ugmL ™) Peri/(X 1075 cm-s™) Ko/(X1075s7h Fal%
HEIRIE 10 4.05+0.78 62.98+ 9.29 13.40+2.43
HRIREE + S /N 1041004100 3.82+0.86 51.63+ 7.91 7.22+1.75
HEREE + R R+ A 1041004100 3.85+1.01 41.84+10.50 9.1042.27
HELRER + /NBE A+ BT 1041004100 1.35+0.69** 13.72+ 3.80"** 451+1.07*"

HHRRRALE: " P<0.001

***P<0.001 vs glycyrrhetinic acid group
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