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Biopharmaceuticals classification system (BCS) of periplocin, periplocymarin
and periplogenin

XING Xue!, GUO Xiao', REN Xiao-liang?, ZHOU Li-wei’, WANG Tai-yi!, LIU Hong', WANG Meng"*

1. Institute of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 300193, China

2. School of Traditional Chinese Medicine, Tianjin University of Traditional Chinese Medicine, Tianjin 301617, China

3. School of Microelectronics, Tianjin University, Tianjin 300072, China

4. Key Laboratory of Pharmacology of Traditional Chinese Medicine Formulae, Ministry of Education, Tianjin 300193, China

Abstract: Objective To investigate the biopharmaceutical classification of periplocin, periplocymarin and periplogenin by
biopharmaceuticals classification system (BCS). Methods The solubility and permeability of periplocin, periplocymarin and
periplogenin were studied by using experimental and computer prediction software Pipeline Pilot 8.5 and ChemDraw. These three
substances were sorted based on experimental and predicted values by BCS classification method. Results According to the test
results, periplocin, periplocymarin and periplogenin were classified as BCS 1II, which are different from the classification results
predicted by different software. The permeability results based on ClgP was consistent with the experimental results; The solubility
based on IgCs and the permeability based on AlgP and IgD were opposite to the experimental results. Conclusion The periplocin,
periplocymarin and periplogenin are BCS III drugs, the solubility is decreased in turn, but they are still highly soluble components. The
permeability is the key factor affecting its absorption. The predicted value of biopharmaceutical properties of active ingredients of
A-type cardiac glycosides based on the chemical structure are significant different with the test results, for the BCS study and the in
vitro and in vivo correlation evaluation of oral absorption of traditional Chinese medicine preparations containing such ingredients, it is
recommended to use a variety of methods to correct the data and increase the reliability of the results.
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Table 1 Solubility and dose of three components in water

s S/ Do 5E 1£C, Cs/ 1?0 il
(mgmL™") IG{E (mgmL™")  IAE

LM 4.26 0.07 —4.49 0.02 12.68
FLMIIR 0.72 031 —4.89 0.01 30.60
-3.93 0.05 3.55

FLAINE TG 0.31 0.52
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Fig. 1
periplogenin on different intestinal segments
% 2 E}lﬁgg,ﬁﬁ# 3 f‘q]ﬁklﬁﬁ"] Qn\ Papp *u P(f is, n= 3)
Table 2 Qu, Papp, and P of three components at end of

Cumulative absorption curves of periplocin and

sampling (X £5,n=3)

Ay Ou(ugrem™?)  Papp/(X 1076 cmes™) PI%

AMAEY  1.341045 3.5441.12 2.5540.81
KRR — — _
FMIE I 1.63+0.19 43740.50 3.154+0.36
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Table 4 BCS classification standard

S Do Pap/(X1075 cmes™) lgD 1gP
1 <1 =8.4 =-0.15 =1.63
1I >1 =8.4 =-0.15 =1.63
111 <1 <8.4 <-0.15 <1.63
v >1 <8.4 <-0.15 <1.63

5 SLIG BCS ARG BCS LR

Table 5 Experimental and predicted BCS classification

F=3 IMEAEEMTNESER results
Table 3 Predictions value of three components BCS BCS BCS BCS
- 5%

B gD AlgP ClgP (Do/Papp)  (Do/lgD)  (Do/AlgP)  (Do/ClgP)
FLAIN B 0.74 0.74 0.47 AL EE 11 I v v
FLAI IR E 2.49 2.49 1.57 FLAI IR E 11 II II v
FLAINE 7o 2.17 2.17 1.05 FLAINEF 7o 11 II II v

a 117 R
" L 37 b K m
— e
Dy é 7 ©® FLHIT T
5 1
< 5 3 "
X T o4
% 3 -5 5 15 25 35
= 1 -1 Dy
m, e
_l.. 72_
37 ¢ X w ALHIE 304 w
,|e A KAV ) | A FTHIUCH
T T T T T T T 1 [ ] H*pl]ﬁ:fﬁ T
-5 5 15 25 35 -5 1' 5 T 15 T 5 ®o3s ® M
a ] mDo S Do
2 20 [ |
< 0- &) 0
—14 -1
o -2

a AR REE R, b~d AT A5 R
a shows experimental results, b—d shows predict results
2 S8 BCS 53 JEEERFIFN BCS 53 KL

Fig. 2 Experimental and predicted BCS classification results
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