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Abstract: Objective Biopharmaceutics classification system (BCS) of five main pharmacological/toxic components (gallic acid,
emodin, stilbene glycoside, physcion, and emodin-8-O-p-D-glucoside) of Polygoni Multiflori Radix Praeparata (PMRP) were carried
out. Methods The solubility and permeability of each representative component were studied by equilibrium solubility method and
everted intestinal sac method, respectively. Using two softwares (Pipeline Pilot 7.5, ChemDraw 7.0) to predict the solubility and
permeability parameters of each component. Classical BCS classification of measured and predicted values of representative
components was conducted according to Food and Drug Administration (FDA) standards, and their correlation was evaluated. Results
The emodin, emodin-8-O-B-D-glucoside, and physcion in PMRP was preliminary determined as BCS IV drugs. THSG and gallic acid
belong to BCS 111 drugs, and permeability was the main limiting factor in their absorption process. There was software which predicts
false positives of anthraquinone in BCS classification studies. Conclusion In this study, five main pharmacodynamic/toxic
components of PMRP were classified by BCS method, which provided data support and technical reference for in vivo absorption
prediction and in vitro safety evaluation of traditional Chinese medicine.
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{71 E  Polygoni Multiflori Radix Praeparata
IRECT OFEAR), NERMTESREYMTE S
Polygonum multiflorum Thunb. (%) J5 AR 11 4
mh, AANFE L BRI, D2k . i RESED)
MO, T E s R, B AT R I AR I I
FAEBCRI N ME, BCS AR ML T — A S A YH]
RN T, FRESLREN N 4S5, F4
MNFZRE TR ) 2 A B SR A B A 3 1 Xt
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AHIF 5B T A S 70 25 SR B AT I A B PR
BFRMATFRE0, RGP LT,
AN TR P4 14 G P 4 25 P 1190 K 3 25 P I R K 3 3% -
8-O-B-D-Hj & HEF AL 250, St il i 5 5
b HE 2GR EE ROy 134T BCS 43285, A
T 5 B B R RO B AR 270 oy R TR AR A
SR
1 XEEMR
1.1 R

TR (IS W13-3-6). B TR (itS
WO00-5-4) K35 % (Jit5 WO00-1-5) K35 % H ik (it
5 WO05-1-6) . kK # %-8-O-p-D-7i & Wi 1 (It 5 W17-
9-5) Xf M i 4y | Rig b W 2l e A PR A ), o
HOHI)>08%; SN, EAER. Sk, &b
B, DR EATRE . BRIR AN, WRIR AU
CHE (i) T HE 3R Sigma Aldrich A ] R
3 RETT RN A RAFA R A w] s IR (i
G Wy E R EETT R A A
12 {435

H class i = BOBAH (L4, SE[H Waters A7 ;

Milli-Q #4ti/K1x, 3[E Millipore A#]; H1650-W
0L, KPDHMACE N AR AR s TK-20B
BE Ry s, RS YlRE A 5 A R A A
BP121S +/i4r<2 —KF, 4E[E Sartorius A F]; SB-
3200D it i veas, T UH Z AR
HIRAH .

1.3 SEIEh)

fEREREYE KRR, &R SD (Spraque-Dawley),
AEE, MiE (2501100 g, HPEE R
Befeft, YFAMIES SCXK- (%) 2012-0004, Zh¥)
13 At S TIAB-TJIU20160039.

2 Fk
21 TERSARNHIE

SR BRI R M1 4.34 mg. BT
4.90 mg T 10 mL &, PREUCKEZR 1.52 mg. K
K -8-O-p-D-Hi @ M HF 2.35 mg. KF K I 1.50
mg T 25 mL &, F R 2 B A 0T T i 2
22 BEEH

Waters BEH RP Cig to 14+ (100 mmX 2.1 mm,
1.7 um); BHAA . (A -0.1% F R /K IE W (B);
RSV, 2k 2 )6H (15%A @ 85% B,
320 nm); TR (10% A :90% B, 273 nm);
KHEZE(55% A : 45% B, 254 nm); K i 2 FF K (60%
A 40% B, 254 nm); KiE %-8-O-B-D-% & #l £
(30% A : 70% B, 254 nm); AFIAE 0.2 mL/min;
FEiR 35 °C; HEFEE 5 pl.

FEEE, BEEM. REEREHEReE TR, K
W RO K& HRERTK 3 35-8-0-B-D-
4 B IR {5 B T ) RSD <<2%. I [HI A RSD<<3%,
BIFFEER, RS EE., EEMRI, HRBR
£ 24 h WHRSE . 5 MRy IO~F- S5 R RIS 43 A
99.8%. 101.2%. 101.2%. 98.7%. 96.9% (n=6),
BIRF GRS R TR

BETFR. KER. KOG H . KEZFR
FIK 35 2% -8-O-B-D- 1 % B HF 1 28 % [ 19 757 72 43 31
N Y=11270 X+4 439, r=0.999 6; Y=41 035 X+
12 659, r=0.999 5; Y=2 895.5 X+7 701.4, r=
0.999 8; Y=7 909.6 X+8 577.1, r=0.999 8; Y=
15 546.57 X+1 098.12, r=0.999 9; 4R EHH T
TR KRR, KB EH. RERFRAKHER-
8-O-B-D-Hi % B H 47 £ 10~50 mg/mL. 0.05~20
pg/mL. 10~500 mg/mL. 1~40 pg/mL. 0.22~6.94
po/mL Z6PE 0 R R 4T o
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2.3 BRECH
2.3.1 Krebs-Ringer’s i'& 72 HIBCH]  FREL NaCl
8.00g. KCI0.20 g. MgS040.26 g. NaH,PO4 0.065
g~ NaHCO3 1.00 g fn7K i, s A AT 53 mln A CaCls,
0.20 g A& B 1.00 g, W FL M AKE R 2
1L.
2.3.2 BIEMEFERIER IS BRI IR LR
. WE TR KR KHEK-8-0-B-D-H & i
KR FRTIRMIERE, I KR WA MRFCRE
100 mL, Hp 73 — 2K Z 45 1F 52.0 ug/mL & 1R 52.7
pg/mL. KX 24.0 pg/mL. K% %K-8-0-p-D-Hi%j
PEE 18.4 pg/mL. K 7R K 22.7 pg/mL AL
B
24 HESEERSHFERBREMRR

WK FDA RAE 5 047 1 5 e B il
Bt B % > T 250 mL #a4likh, 78 37 C/KB
H1. 60 r/min FEEIJTEHEPAET 24 h, S RO ERE
gli7k (pH 7.0) Hf A1, B 200 L MANEWR T 12 000
r/min .0 5 min, BAiKFREEE, UPLC 40T, K
59 VAT 3 AT DAORIE S5 SR B HER T
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SIS AR SCHR 7 15 R SR8 =08 B R AR
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G LRI TFREE, IR 10 em 22 45 B B B
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BRI ZAME AR LY, P i %
EF AL, P N A, YILMNRE Lom, —
igs L, A—u R T LN B, mlnE
WiEAS F Krebs-Ringer’s i . ~F4 5 min, ¥ i7%E
BT 37 CHEEIFKA 100 mL —& R EIKER %
2R, TR A S 40 AT 154 304 60,
90. 120 min BUFE 0.2 mL, [RIRFADFES54R R, rht
H. 37 ‘CIEMIZ A Krebs-Ringer’s 7 75, BURE:
JE &S W B BRI A AR, THE R R
FEARTE 12 000 r/min R &0 5 min, HX_EiEWR UPLC
BERESS T, SEBGAT 3 AT DALRIIE 45 5 (1 e Aff 1
3 #£R
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R4 4 BCS #ie, % FDA X BCS g1t
(IR AE T 2 P e B2 eI 4E 37 °CL, pH BAE 1~
6.8 Itf, FIEX (Do) <1, NEWEMME, RN
IRV . Do A2 R BLZGDIEEYE S D IRIIOE R (1)
S8, R T A R RE .

WIE, RO BB TR KREER.
K ¥ 3 -8-O-B-D- 4 % §E H 75 7K H (1) - 1 V5 fiff BE
(Cs) 435129 76 590.00. 12 020.00. 0.12. 4.54 pg/mL
(n=3). HX, K#E A Do=DI(VoCs)il % Do (H
o D NI, SR iR ORI RN 12
g, 4 ChEZH) LKA CIRARED8, i
AT B 5 iR H oK IR E R E R O
BT, KEE. KEEFEE. K3 %-8-0-p-D-7i
B ()RR H B ORI &40 8 84.0. 18,52, 6.00.
6.00. 34.32 mg: Vo NIEMELYITHFARBAT,
42 R BT A ) S S S IR SO 2 M 250 mL; Cs
RNE VRIS

MR b2 A B ] i O BARR M L =R
OIRH . WE TR REER. RERPE. KEE-
8-O-B-D- i 2 #i F {E B 2l /K A 11 Do 4 5 A
4.39%x10°3%, 6.16X10°%, 200. >24. 30.24. %}
SRR E . W TN SRR, K3
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Fig. 1 Cumulative absorption curves of stilbene glycoside
(A) and gallic acid (B) in PMRP
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Wk (Q) BIEREL (Papp) AL (P, %
VIR IR, AR IR 1

n-1
Qn=(CoV+ D_CVi)/A (n=1)
i=1

Papp=Qn/(tC)
Ci NS MR SR EIREE, V ABBUARL, Vi AR AR, A
NIGBERTRL, tONEUREL S ], C RS WIs R Bk
TR AR B T RRAEAS R B ) R AL
FAE—E 227, R CIR e+ 3R RS i i
T B FRAE 7 W B I R B B -

FEIEIR Papp T AHIWIHRIE, Papp=8.4X 107 cm/s
ESEMEIR, RZMOVRBEE B, ] A
ARG IR OIHE R R TR N REEED
Jit, REE. KRERPEE, K3 HK-8-O-p-D-Hi &b
HREEL EE, WOREEEYIR.

33 HITELSEEANEIRTNERENHLF
DAMR

3.3.1 TSI TIERIHIA AR M 22 M BCS
Gy kAL BCS 43 ARl il f w5 AR
RIWITHAT BCS 7036, &R WA 2. M, =2

%1 %fﬁﬁﬂl‘]Qz\ Papps P(X£s,n=3)

Table 1 Qg, Papp, and P of each component (X + s, n=23)

D%y Ja B

C/(ug'mL™)

Qz/(ng-cm?)

Papp/ (X 106 cm~s‘1)

P/%

TR

BETHR

+ =
7]
@)%
Q)7
7]
E)7]

6.59+0.26
5.16+0.15
7.30+0.17
13.84+0.36
16.02+0.28
12.06+0.34

0.608+0.120
0.369+0.130
0.498+0.220
0.994+0.340
1.186+0.150
0.887+0.170

1.62410.080
0.986+0.090
1.330+0.100
2.620+0.080
3.126+0.110
2.3381+0.090

12.674+0.16

9.92+0.12
14.044+0.12
26.261+0.23
30.401+0.56
22.88+0.32

| L 100 1]
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» HETR L
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K45 2K-8-0-B-D- i i BT

Papp/ (%107 cm-s71)

I | v

B2 ET Papp 1 Do BIFIAT H SHFTM I L BCS 732K
Fig. 2 BCS classification of representative components of
PMRP based on Papp and Do
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BCS IV 2%,

3.3.2 TR ST 1 2 AR R RS E
BCS 7325t % % Pipeline Pilot 7501350 1l
Y B2 E N AE 25 CK R AR E (1gS)
o AlgP 1, F145 & il B 5 SRR Loy I R 24 =t 4
B Do. FH ChemDraw 7.0 M5 3] &AL 2 1%

SRR L R B (gP), BARGERWE 2. RIE
TR 285 S 4] g 5 o 5 AR M 2 384T BCS 47
¥ LSRR RAS Y, 1gP=1.632 NEiBiE
Y2, 2 WNRB B2 . KHE4 i BCS 4
FARHEDG i) 1 B RF M AT BCS rd. JE
T AT TRMAE Do-IgP 1y il {] 15 2 AR R Bl 7 42
BCS 245 (B 3) 5T Do-AlgP 4 # BCS
SRERMIE, ZIROEH (THSG). BB TS
K FK-8-0O-B-D-Hi & HE 4 BCS 11 2%, 1M K3
#. OKEFEHECA BCS 12K,

3.3.3 AT AR PE M S R Bt e A DA
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Table 2 Prediction results of representative components of
PMRP

‘ lgs/ s/
D%y Do AlgP IgP
(mol-L™Y) (mg-mL™?)

“IEZMITF —25090 1.2590 0.2670 0.918 0.830
BETR —-0.2910 87.0470 0.0009 0.733 0.420
NN 22580 1.4920 0.0161 2.568 1.740
KEZEPEHE  -27980 04530 0.0530 2.794 2.000
K#%-8-0-p- —2.1080 3.3700 0.040 7 0.638 —0.100
D % B
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Fig. 3 BCS classification of representative components of
PMRP based on software prediction value Do and IgP
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BBHPE B2 SR AT HEA, ] 5 AT, K
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Fig. 4 BCS classification of representative components of
PMRP based on prediction of solubility parameters
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Fig. 5 BCS classification of representative components of
PMRP based on prediction of permeability parameters
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2 18 B 245 W SR B8 P AR AR, BCS 1 282549
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