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Research on preparation process and in vitro evaluation of Xiaochengqi
Decoction gel plaster

TONG Ying, SHANGA Shang, SHEN Jiayan, XIANG Yajinjing, ZHANG Yan, HE Yifan, LIU Jia, WU Qing
School of Chinese Materia Medica, Beijing University of Chinese Medicine, Beijing 102488, China

Abstract: Objective To prepare Xiaochengqi Decoction (ZN#*<,7%) gel plaster (XDGP), characterize its rheological properties, and
evaluate its in vitro release and transdermal properties. Methods First, the cross-linking conditions were screened using the molding
condition of the preparation as an index, and orthogonal tests were conducted using the comprehensive scores of initial viscosity,
viscosity-holding and sensory evaluation as an index to optimize the prescription and validate it, and to determine the preparation
process. The in vitro transdermal test was then used to screen the penetration enhancers and determine the prescription, and the
rheological characterization and in vitro release study of the preparation were carried out. Results The formulation of XDGP consists
of 5 g of NP-700, 0.5 g of dihydroxyaluminium aminoacetate, 35 g of glycerol, 0.3 g of tartaric acid, 6 g of PVP-K90, and 12 g of
Chinese medicine extract. Using 2% azone and 2% propylene glycol as penetration enhancers, the 24 h cumulative permeation amounts
of chrysophanol and magnolol were (9.023 = 0.977), (99.139 + 4.805) ug/cm?, respectively. The prepared gel plaster has a stable cross-
linking structure, obvious elastic characteristics, and good deformation recovery ability and viscosity. The in vitro release of
chrysophanol and magnolol conformed to the first-order kinetic equation, and the cumulative release rates of chrysophanol and
magnolol in 24 h were (53.56 + 4.47)% and (92.36 + 2.15)%, respectively. Conclusion The preparation process of XDGP is stable
and feasible, with good in vitro transdermal permeability and excellent rheological properties.

Key words: Xiaochengqi Decoction; gel plaster; preparation process, rheology; in vitro release; transdermal properties; chrysophanol;

magnolol; deformation recovery ability; viscosity
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HETRSE, AN ZRERT R 250 B R e R,
A N Y A AR % N K7 =107 o 1A P DAl 3 /3 =N
AR BARIALA, NERS GRS 2 R, K
I FH 2% 5 345 1R 350 B ok R AT K VR P
PeBl, HAEEHAME. 29RO 78 0 1, R
il 7 HRNH

BB LE A AR BB S M, A5 5l
BRI, AR 2 RIS, B ER, (A
JES, R/NRS AN B AR A . AT AU
AHARE FU AL b, /NS A T o R e e
W&, &% /NKS 7 E R E ( Xiaochengqi
Decoction gel plaster, XDGP) |45 T2, FFXifil 5
BATRAE S VR, Nk — Dt 50 S B B4 5 it o
1 UEEHH
1.1 &5

Ultimate 3000 2 & R AH (3% 4%, 3¢ [E Thermo
Scientific A 7]; BT 125D B Fo3 7 KT, FEZF|
Wil Ass b FIRAF]: JY20002 1R
F, BilgsE TR REAAER A PR A A HH-6 ZU%0
TR KRR, M RAER G A PR A A RE-501
RN 28 RAL, AL RS A IR A F 5
KM-917-A BYFTREIR G, AR AR
AF]; CZY-GY BUWIF J1ERA . CZY-6S BURER: /1
MARA, PR 22 WL AR A IR A =] s LHS-150HC-
I B EREVRAE, g —ER =B A PR AR TK-
24BL BZWNE R BURIR A, YRR S
HIRAH] .
1.2 #H

Kig (L5 2211051). EAh (LS YL5006-
23100365). sz (#ib5 YL2037-23070225), dbi
TR 2 A R AR, Sdbth Rz KEhg
FEMRE IR B, RN ERL K R R )
K& Rheum palmatum L. 0T HRARFIRZE, AR 2RI
== JEAEYIE D Magnolia officinalis Rehd.et Wils.[¥) T
BT B AR A R, ZEAEF G B EYIREE Citrus
aurantium L. T4 H

KGR LS T29D10F107203, JHR &2
$=98%). EAMHXT R (Hk5 J22HB189358, Jifi
EE=98%) M LI 400 (polyethyleneglycol
400, PEG400, fit'5 S30185). K LRI Kl K90
( polyvinylpyrrolidone K90 , PVP-K90 , #t 5
S23HS195870), g AMRHA IR A7 BER
(#'5 20170906) WAL (15 20151202). A

g (it 20140821), Jbxitb T) AR FHMEAF ;s
HEE, oM, ok, FECCH/REE (FED A
BRAF]: 95%CEE, RETHUE =R A A RA R
RN NP-700 (NP-700), b5 2Z0570A, B
A TR A AR, Zdral, b RALAS KR
HRARTEAT; HEREE, fits C15478002, L
WE AR R ARAR; &, #t5
M20698, i s R AR AR AR Hil, it
520200504, RET KR .
1.3

FEM: SD KR (SPF 2%), #&iEN 170~190
g, T YEIE R LIS ARG R AT, LIz
AEFEYFRTIES A SCXK (51 2021-0011; ARFHRZE
e B 2R 2E S e B2 R 2 4L, 45 BUCM-
2024111102-4120.
2 FAEEHR
2.1 XDGP H|&LEMR

TERTIARE AR L, DURE VPN . BB T K HF
FIMCEEVE D AR bR, BT IEAS R GG 0 b B I
BRBALTT, LR 25K A BRRYS ERR
Ty A1 R 24 JE AN TR A B AR AR 0 JE AN
FabR o), Il AR ANE BRI IR B,
Hil T,
2.1.1 BEMHES AT T2, FRECK
T80 g JEAN40 gv #HEZ 60 g, DL 12 fEET 70%
CEERIFREEEL 3 IR, B 2 he $SREUR IR 2
X E 1.20~1.25 (60~70 C).,
2.1.2 BB & BAKLTT SRS HM
KT AL Ty, HEARIE TSI AT T 120
RALPL, K 5 ¢ NP-700 J% 0.3 g HFEREIMARI 35 ¢
Huh s, 18 A M ¥ 0.3 g WATRIE T 46.4
g ZE K, A 5 g PVP-K90, #EHH /A
ik, 1ENB M. K 8gZEIMAN A MRS, ¥ B
FHZAB IR &R R R4 HE 20 min, 3 T L9106 F,
HIFE
2.1.3 BRI PR R AR

(D ZAEREE: RAEMES 6, BAE
IrFREPIILER 1,

(2) WIF I 5FE ). 5% (REZ) 2025
FERR YR 0952 Fh B 7700 7 200 e 1ol
2.14 IERIGFEEI XDGP #4612 MR RTHieA
HElse, KR BEHERL AN 12g, I
g IEAC ISR 3 AN Z NP-700 (A). H¥ERE
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Table 1 Comprehensive sensory scoring criteria

LA N ik

Hh7 St i
WM MSYEEE, 5T, S EE AR 10
SR EEES, RTAMERR, Sad 10
B AR OIS 10
WE  EITEARTOEEE, TR 10
BOBEBEE TN, F AR 10

(B)+ PVP-K90 (C) I H & 4519 4~6 g+ 0.3~
0.5g. 5~7g, %3 MKF, KH Lo3HIEA AL
Wt 77, IR IR 20 4% “2.1.37 T
NITEBATRRASEY, DI . FERD. BT
P gia e NPT 48R, Lo(3%)1E 315 22 HE I
EHAMAHT N 2, HABIF IMEERJ1% 30 4, 4%
BRCETE 40 73, o onliE R AR, 35100 20 X
BARHAT BN 577 Z M.
1% 14355 = A/ 45 35 K Af X 30

R2 LG)EXREZHRENDH (n=2)

Table 2 Lo(3%) orthogonal test arrangement and visual analysis (7 = 2)

. D W& FEAH REVFNIT S ey
s Alg B/g Clg - . - : .
(ZEH) {70 /80 REM AR B R kBt W
1 4(1) 03(1) 5(1) (1 20.00 0.81 6.0 7.0 4.0 5.8 9.0 51.16
2 4(1) 042 703 @) 24.00 3.16 7.0 6.0 3.0 7.5 9.0 58.23
3 4(1) 053) 62 3) 30.00 6.17 7.0 7.0 2.0 7.8 9.0 67.48
4 52) 03(1) 703) 3) 20.00 21.86 8.0 8.3 4.0 8.0 9.0 77.55
5 52) 042 6(Q) (1 22.00 17.03 8.0 7.3 8.0 6.0 9.0 75.69
6 52) 053 5() ) 24.00 30.00 7.0 6.0 10.0 8.3 8.7 92.17
7 6(3) 03() 6Q) ) 20.00 10.28 8.0 8.3 10.0 6.0 8.7 69.48
8 6(3) 042 50 3) 18.00 14.69 8.0 6.7 9.0 6.0 9.0 69.66
9 6(3) 053) 703 @))] 22.00 23.72 7.0 7.7 10.0 8.5 8.7 85.72
K1 176.87 198.19 21299 212.57
K> 24541 203.58 221.50 219.88
Kz 224.86 24537 212.65 214.69
R 68.54  47.18 8.85 7.31
FrEG 1155 = MAS (/M 15 5 KB X 30 xR3 HFESH

LRE R E VRN AR 53 = 1R B/ B R VP4 (E X 40

HE 2 A%, SR REH £/ A>B>C.
AL TN AoBsCa, BINP-700 5 g, H¥245 0.5 g,
PVP-K90 6 g. 77 Z 7 #r&i i (3% 3) &R, PVP-K90
XFEREVE O RN, E AT R B R 25 S0 R I
AR MR, AR/ 3 g WHIFIHESM, H
BRT 7 g BERMRMERIRIG, Fitdhrr+ 7
R 176 &y O 1| S 1~ L = O i i
UOUF, ZERNE 4, EREWZ T ZREAT,
2.1.5  FRbRA BB E T R ST

Table 3 Results of variance analysis

WEOKIR BTN AmE U7 Fii P

A 824.786 0 2 4123930 87.4676 0.011°
B 444.601 0 2 2223005 47.1494 0.021°
C 16.762 0 2 83810 1.777 6 0.360
D (ZH) 94296 2 4714 8

"P<0.05.

(1) 4. %M Ultimate 3000 % & 2504 AH
EREAYL s B34 A Inertsil ODS-3 (250 mm X 4.6 mm,
S5um); PLANE-0.1% BB /KNI BIAE, 31 TH

x4 IZHIERE n=3)

Table 4 Process verification test (n = 3)

s Y%7 &7 BEII LR
"o "5 RN SRR BATREE HE5% B RIBBETE oy

1 30 29.84 7.0 6.8 10.0 8.1 8.5 99.84

2 30 29.46 7.0 6.5 10.0 8.2 8.5 99.21
3 30 30.00 7.0 6.0 10.0 8.3 8.7 99.46
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FEVERL: 0~15min, 64%ZJE; 15~28 min, 64%~
75% MG 28~30min, 75%~64%ZME; AFUR &
N 1.0 mL/min; ALUEKA 254 nm; #3830 C;
HFEREN 10 pLs BLRMREL RIS . JE AN I
THEREEAMICT 2 500,

(2) MR SIS 2 R R UK B
AE AN & &, 0 R 1 RS K B T R S AR I
BRI 36.024. 90.240 pg/mL KR &R
A

(3) Bl AR5 R FRIX XDGP #F i
1.0g BT RZEMBIMES, FHEERPE 30mL, 1
NHEEH T, FRe i, [FATEE 40 min, AHIE
i, FORERE, HREANEERR T E, B
Atk i R

(4) BRI S %I “2.0.07 R ik
a3 & RO 3R B IR ANE S, JRiRE “2.1.47
T e P 1 25 43 i) i) 46 R S B PR R U S
JEANAME BT AR IS ARG, T
FERE “2.1.5 (37 T J7 v 2% oK 35 BH PR VA VR
FUE AN AR 2 B B AT

(5) LJEMs: %18 “2.1.5 (17 TR @i
S A o 0o o R S A RO PRIV SRS
I DA B 2 e B T AT I, 45 R WL
Bl 1, R AR AN AR 1% B 2 4 Rk
R4f.

(62 FR ke : HOK T i S FE 4 90.060
pug/mL JEFNG} R B EE N 225.600 pg/mL 11V & %t
RO TACTRL, TR 1 SR TR AR B ) B A, %
B “2.1.5 (D7 TR g RstArne, CLg s
JRER BB AL R (X0, WERIFNPALSR (V) 347
GeMERH, BRI EETTEN Y=0.442 4 X+
0.1524, R*=0.9999, EAMHEIHT7FEHN Y=0.0987
X+0.1080, R?=0.9999, £5F KM, K& M JZFH
33 HILE 0.901~90.060 2.256~225.600 pg/mL 5
ETRIARZE MO0 R R U o

(7) KRR W “2.1.5 (207 TR X
TTATR, EIR “2.1.5 (1) TR (il 2 A gtk R
6 X, R ERKEMIERFRF RSD N 0.55%. J&
AN T FR ) RSD N 0.82%, 45 SR W iZ AN 2845 55
ARSI

(8) FEtkikh: HE—H#t “2.1.5 (3)” Wi'F
BRI, O AIFERI S 0 24 44 64 12, 24h
R “2.1.5 (17 TUR il R pem i, 4553

A Bk | | K3
| I
B |
c |
| AN
Moo
D ||
|
Il K
I'l \
BN a i
: M'
I
|
|
M R R
"' ‘\n A ||-u I"I \II‘I\ ‘I‘I‘
0 5 10 15 20 25 30
t/min

1 RAENBRABR A). TEERMES (B). RAEMR
MM (O REAAMEER (D). XDGP HiXAIFK
(E) # HPLC &

Fig.1 HPLC of mixed reference standards solution (A),
blank matrix sample (B), negative sample without Rhei
Radix et Rhizoma (C), negative sample without Magnoliae
Officinalis Cortex (D), and XDGP test solution (E)

SR K IE I AR 1) RSD A 1.29%- JE ANy i £
) RSD N 1.47%, #B] XDGP ¥ FIAWRAE 24 h N
R R Ao

(9) HEEMRLE: HE—H# XDGP #4 6 4,
FZl] “2.1.5 (307 TR ks SR SR, %R
“2.1.5 (7 TR B kRN e, 45 R B K3
. JEANES o $ ) RSD 43518 1.81%- 1.39%,
RUZITIEEI R

(10> Jnfe EW 5% HUR —Ht XDGP # i
6 1, 2 BRSNS BEAH 2 10K ) B JE AN TR
AR SRR, AR “2.1.5 (3)7 TR 7k it
AR, I “2.1.5 (1)7 TN i 43t REm)
TE s G5 RN R TR JE AN (0 F S5 A [R5y
58 99.74%. 99.72%, RSD 3514 0.86%- 1.44%,
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TS BN E T EREAT.
2.1.6 {RiEFk

(1) RANE 238 777k R TK-24BL Zj¥)i&E
By qeRIeA, FEEFREUE & XDGP, 'B% T K
B b KRR T MESBREZE, BlRE
IO R (PEG400-Z. £ E K 123 1 6),
RIS B Bk 2 R B 300 r/min # 33%
$E, (32.040.2) C/KHE. HTE 1. 2. 4. 6. 8.
104 12 24 h HUFE 1 mL, R ERRN, FRehnsseE
WHEERE AT o 032 R ISR A R “2.1.5 (1)”
T 3% 2% A 1EAT HPLC 4347

(2) fRiERik: W — &R (2%%HH .
2% B FEEIEER (2% % +2%N )
R FBHRIY, %R “2.1.27 WUk, 1R
A MHIINAEER], FH5REM B AHRA KA,
BEEEREE MG E o 0 BB &35 7 A& AN
[FGEIE T B GE, JEATRONE B 5, 4% Rl
THE AT BALE E () AMRIERE (ERD,
PL Qs XTI [A] ¢ i RAB IE i 28 .

Os=(CV+Y = \Civ)IS

ER=Js/Jo
VB R SAARAR (8 mL), Vi ARIREUREAF (1 mL),
Co 1 Ci Sy BUNSE n URRIES § URE I B2 b 25 R ik
B (ug/mL), S NAEMY A (3.14cm?), Jov Jss AR

(BRI 5E R EAFAIE FE % [pg/(em>h)]
SERE 2 MR 5 PR, 2%% R+ 2%K i

BRA RS, KB A EANEYE B 24 h 1] Qs Z

K, B, 4 2% % 4 2% N BN iZE .
Zx b, XDGP 4bJ7 5Hilli% )9 NP-700 5 g+

A T - 2% %A+ 2% 75 — B
10 4 —h— 2%
- 2%%AMNH
& | e AR
g
E
< 51
S
O -
B T = 2%%E+2%7 —
1008 —A— 2%
- 2%%EH
& | e TEfEH
5
on
< 50
S
0 -

T
0 4 8 12 16 20 24
t/h

2 KEB (A) FMEHE B) WRRET S
(Xts,n=3)
Fig.2 Cumulative transmittance curves of chrysophanol
(A) and magnolol (B) (X £s,n=3)

R5 FEBEFN KRB FEIBZESBITANEM (X+s,n=3)
Table 5 Effects of different penetration enhancers on transdermal penetration behavior of chrysophanol and magnolol
(Xts,n=3)

s KH# Wy JE Y
1RIEF - — - —
24h QJ(pgrem™?)  Js/(ugrem>h!) ER 24 h QJ(pgrem™?)  Ji/(ugrem>h!) ER
ANEER 5.32340.809 0.256 - 7.91940.656 0.354 -
2%E B 10.618+0.829 0.487 1.905  12.717+1.344 0.566 1.601
2% K % 5.022+0.509 0.277 0.890  58.592+5.525 2.608 7.372
2%+ 2% 9.023+£0.977 0.404 1.581  99.139+4.850 4362 12.332

H¥RER 0.5 g 0T 35 g B, FEImALTy
i 2%EEAF 2% N IR G TR A M RIEA R
0.3 g« PVP-K90 6 g T 41.2 g 25 F/KFIH78 4
HIKTSEI B M. K 12 g 1RES A MIREL, 221800
A B, 60 t/min #i#E 20 min, RAfEET 40 C
HMEAE 5 h ACHRRAY . IS BRI NGB R 5 E
HF, A5 E, WWERLE, TME. B
MG
2.2 XDGP BIRIMFES

RO AR R0 AR A I

BHATIRAR S RAE, VPSR R s A g i AR e
Py HEATRSMREIGRES, W R Iy S E AN ) B
FBTHCR, VRN BRI E FIRE 2680 .
221 RARYRAE

(D RIEHEH: BEMZEAN 1 Hz, BIYIR /N
1~1X10*Pa, “FAR E/& 20 mm, I FARIAIEE 2 mm,
A 25 C, XERMGEHATIREER, {305 4&K
[ fif fE 5 & Celastic modulus, G') A5 FE 1 &
(viscous modulus, G") B 7[R 1L IR, 255 I
K 3. XDGP HIZE 4R 5H X (linear viscoelastic region,
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10.0 7 LVR #1148
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|l S S T W
G [—a—a
0-1 T T LA | T T LENLEN | T LENLEN |
10 100 1 000 10 000
7/kPa

El3 fEEEREFMBAEREMN T
Fig. 3 Curves of energy storage modulus and loss modulus

as a function of stress

LVR) 4 1~2 927 Pa, 7£ LVR W, BAN G'IH%
KT G, Ui B SRR AE R S, R I 2R A
TR, BARTT RS 158, S5HHFeE .

(2) AR R AR AN B NGB 1
TR, 7EE R LVR JER N IERE R /18 100 Pa,
FAIFEN 1~16 Hzo, SR 4. 5. B 4 7]
R, YHAHRRAE 1~1001ad/s B, KK G'A1 G”
BEATR BN K, GURA KT ¢, HIEAS A,

10.0

G'5 G"/kPa
s

0.1+ — T — T — T
0.1 1.0 10.0 100.0

w/(rad-s™")
El4 fEseiREMRFIEBMIMET UL
Fig. 4 Curves of energy storage modulus and loss modulus
as a function of frequency

100.00 A

1.00 -

[n”|/(Pa-s)

0.1 o '110 S 1(;0 o Ill()b‘O
/(rads™")

5 EXRFEREIERT L

Fig. 5 Curve of complex viscosity as a function of

frequency

2 HH Z 1) R EL RS 1 = 4 4 S5 A R0 R 4 I A Lk
SRIZ. HIPE 5 WA, BESURIEN, BRI EBEE
(complex viscosity, #™) IZ#T AR, Wi W77 2528
PERAARHIE, BA B AR B v pe(13-141,

(3) IFAZ M EBURIGEE LVR JERI N, BUE
/324 200 Pa, WA 300 s, BEGEHZR Ty, W
600s, 753 WAL FIIEAS L & BE N (A (A th 2k . &5
RILE 6. 7. HHIE 6 AT%N, F i RN H 2R Kelvin-
Voigt B8 RIIGARAT Ry, BIAPRHETE E N IER T,
JEARTBII R, N SRR IE X aewE . miE 7
AR, FERINEE Nk R, B NGB (AR S
& (creep compliance, J;) R [AIREK TG K, {HAR
FELE 1.0X10°~1.0X 107 Pa™!, IFEFERIAE,
BREEAN, EWEERNASEE, HFE
Dahlquist (IR PERRAE, B JBRIE BE P15,

10 1
8

6_

V%

0 200 400 600 800 1000
t/s

Bl 6 RrITRERTE)IE LTk
Fig. 6 Curve of strain as a function of time
8 -

J/(X107*Pa™")

0 100 200 300
t/s

7 REREMERTEE (L

Fig. 7 Curve of creep compliance as a function of time

222 HAMRERGREE  REERRPUE R E TS
Frigeh, B T34 40 mL B i (PEG400- 2,0 -
AFEERK 1 D30 6) MREHIEA, BE (32.0+
0.2) C, WiAHiFEEEE 300 r/min. 23 5]F 1. 2.
4. 6. 8. 10, 12, 24 h BUFf 1 mL, %M “2.1.5 (1)”
TN 3 S5 A BEAT I E ,  FFHb 70 5 BB B B I
o 4% FARIFE R SRR BB CR
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On=(CV+Y ' CVIW
On 95 n AN ] S5 10 EABEICR, v AR TSR R (40
mL), Vi NEREAER (1mL), C.H0 G5 n IRAEE i YREL
FERFEEUGRTh 25 VR EE (mg/mL), W A7 2591
BEE (mg)

AR B R AL b - K S5 Ty A JE A 1 22 R T
HRYAANE, RSB T sk, FFITE
K — W) )FERETTRRG, S5 R ILEl 8 fk
6. KEHy JEANGIR) 024 73708 (53.56£4.47) %,
(92.36+2.15) %o KEEMYFIE AN RSN HGLFE
— RN )G R R 179 0.997 3 F10.995 5,

- 8963 *
100 1
JE AN
80 1
60 1
§
S 0]
RE M
20 4
0 : ; r . . .
0 4 8 12 16 20 24

t/h

8 RINAYITAHIL (X£5,n=3)

Fig. 8 In vitro drug release curve (X £ s,n=3)

*®6 AEMFAEFEHBRMHLINGSE

Table 6 Fitting equations for release curves of chrysophanol and magnolol

N AR
ESn g bt =
KM JE AN
TR 0=6.793 4+2.094 6 t, R2=0.958 4 0=25.643 5+3.1240¢, R*=0.6113
— R 0=70.9957 (1—e 005771, R2=0.997 3 0=94.1959 (1—e 019557, R2=0.995 5
Higuchi 0=12.671812—92719, R2=0.996 1 0=20.038 1 £2+6.001 0, R2=0.829 7

Ritger-Peppas 0=6.049 2 /916, R2=(0.994 8

0=28.3452 4127, R2=(.855 8

& —H/sh 11278, BIRIOE R 524 R ik
SAEAHDE, FERREIAT B B A2 RO i .
4k 4 Ritger-Peppas #8504, K3y Ritger-Peppas
TR 2B n N 0.691 6 (0.45<n<<0.89), %
B R TBON LI o AE Fickian #7780 BURSBGEAEZ 9
VR RS R A ik B K ) e TR Sl o A 1430
GFEH n 04127 (n<<0.45), 754 Fickian 7 HL
MU, BEBHRE R 7 P 8 S, B A K el
PR TT AR 7 o
3 e

TR PRI B (1) R ML 2 i I 4 8 - 5 R ik
A SE M BIL R R = 4E IR G, A BRI [E]
W, RIS, B RENIEIS, B TA K
2NN [A] AR U)o AHH 70T XDGP R AZ Bk Sk Atk
17752, 88K, 40 CFLE5h 5FiR FRL
B 12 h 1) 551 RSB A7 100 R 5 JoR e W 1 22 S /N, 3E
T R B AT DA A | B () o b e A VA B R U
B EERENR, nTOURE S R R RE T, 2
o 5 P AR IR 5 A0 55, 32 ST A 280 A T ik
JR A RIRE TS, T AR PRI AR 2 P I T DA O 3
TV ASEERHI 441 XDGP (1 G 1" JoAH S35
4 2720 Pa. 2.775 Pass. (1.196 X 1074~3.761 X 1074)
Pa’!, f5& J>107°Pa ! BB MEARHE, H G/ 33X
10° Pa, FhAEVERGFDT, RGN E B RIFMBUE

AR IR E N, HARBUPERIRE IS LT o
IR 538 B 32 2 R R R s, Ul
PIAERS O TR TR RS . SRS R 4 R
B, BERNGE b ORI A S AN () RV IR 2
BVELR, N T 25 AN AR 5 1 LA i
fift 8 i TRy A G080, H M TR, K
T PR U B 45 K T RE 5 5 B i b v TR R
JlCEBE, AT AR R R A, R R 0, T
JEEAN R By PR B AR AT s P IR, FTRETE AR T
[, HI9s T JEANG 52 T EPE . 1Ak,
XS PR IS 1A A A R RS, 2 R rRE
JROE R R IEAR G, T RESZY Wzl 4545 Ritger-
Peppas 18, K TEMAN SRR AU R 50 n 705108
0.6916 (0.45<n<<0.89) #10.4127 (n<<0.45),
PR 1 ORB Y AT RE AR IO I VA il R e 22
A A K O AR R, P SORE R X 2218 . T
RSy J5 Ay A H328 Bz 03 1) 22 S P vT R  2
AT B VPR T SRR R 2 5, & TR
P th ] BESZ AN R 250 170 A7 B = (KD 70 S, Ui AT
A NI 55 1 SR B AN AR 2R AN T
BEAR 1 KBl 170 A o= K 7 BC EE 451
RSN ZESRA S 2T, IR
Iz, NSRRI T 2R 24@a, wo
M PREERD . XALMEERE . Hoh, Al



* 8964 »

F8 B 20255128 $56% B248  Chinese Traditional and Herbal Drugs 2025 December Vol. 56 No. 24

B TR BN A DR S A RR  T R
ANTALIG B2, (B T A 22 B At JE PR AN Al
ZEE, AFO RS A AT BRI S B
it SR S P2 /N AR IR i K 5 FELEH IR T EAE
HEHESAMRIA G B8 1) B D RERnS, s 2 n]
ARG BFH DR SZ, FFIEmZam DA L
R B R, BEa RRIRER I & s ia T 4l
A RGE B I RE, DI RAE; IR /N
AR T BB AR
/0Ny AT HE R 25 R SE T (8 R S AE B4
HLBOW T+ 7GR 18 Wi 5o vl EAELIE TR P, Il
PRIT R SE ) ASHIT FORE /N AR i i e S 0 FH It A
B R DO T e 25, AT DU 48 I,
I8 G T H R RS R XA 7R R REAF A 1) B i S
KV BORRIBEE RS, S5 T2RE, ThReket:,
A ROBE TSI 8 BRI Y, PR ANER R
EFRER] L TR SRR B M AT S UBEE 124, th
NImARIGST THREME MRt T 2%
RBAR ALY FAREEAGA R

SE

[1] Zhou Q, Zhang D, Zhang H, et al. Effects of Xiao Chengqi
formula on slow transit constipation by assessing gut
microbiota and metabolomics analysis in vitro and in vivo
[J]. Front Pharmacol, 2022, 13: 864598.

[21 FBR, W, WAL, & FET MR/ NERS
DIRTT IS AL S AR AL T (9], o B o B 2 AR
TRREE, 2020, 18(15): 69-71.

B8] wM=, =1, @, & g A Ol T IR R A
MR (F52) (3] b E S 75 75 2% &, 2020,
26(9): 102-105.

[4] W6FE, ANV, IR, SF. 2GRN B K 7T
JERAET=RIF RPN [J]. HEZy, 2018, 49(21):
5197-5204.

[5] LvHI, NiuJJ, Pan W H, et al. Stool-softening effect and
action mechanism of free anthraquinones extracted from
Rheum palmatum L. on water deficit-induced constipation
in rats [J]. J Ethnopharmacol, 2024, 319(Pt 3): 117336.

[6] GHE, W, PRIMZR, S5 EAN B sl s iE i
P [J]. FEEZ S, 2018, 15(13): 31-34.

(71 B, Peimde, T KEEMETTIRR T ZRME

(8]

[°]

[10]
[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[7]. iz, 2007(5): 766-767.
MG, 2. AR ST AR ER . A iE M B L O e A
HERR[J]. MRolRl, 2024, 60(12): 168-176
mHESR, TR, FRE, & D-mARIREHE A S
Tl 7 25 FE AR AL A S G R R U () o Ak T B H AR A R
OB R (7). E R Z A&, 2016, 41(6): 1046-
1053.
HE 258 [S]. PUEE. 2025: 206.
TRARR, Fhrevk, PRR, S MUEEEURNGE RSN 2
I E AN (0], P ESIR TR AR E, 2022,
28(5): 141-147.
ZHRE, B, B0, £ HERAFERMANIE
FBi@ ot (7). ThEZ4, 2020, 51(11): 2914-2921.
EARE, EHS, B, % BeRoA Rl s HUs I S
AEWNMREAE S 0] @0 TFHEE S TE,
2024, 40(2): 124-133.
Tk K. 2GS E R T A S N R
PR [D]. Jba: dba{REZ R, 2017,
JEE, ZHE, 8, & B TREHERNER
TECAEL U R e U B 77 VR & TR [J]. P2y, 2020,
51(12): 3187-3193
TZet, BERE, HEE, & WG4 EE St
W 2TV AL B REREIR W B AL JT 7). TR 254, 2020,
18(4): 577-581.
JERIR, B4, T4, 5. AN R ASHALITR
R B R AR 2 R AR AN R BB R R (7).
rh®24, 2021, 52(19): 5873-5878
Wi if. AN IR R &M ENEAR YIS D).
mal FMRTHEEZ R, 2018.
R, JEAETE T LC-MS 4> FAE Fe Bk fise 77038 FH 1k A
5L [D]. PRl B ERZKE, 2016.
RELE, XNR, R, % RNEE R R
B GR BB FLERSNE W [J]. TR E 2 B,
2020, 31(5): 590-594.
Tk H, Z8, AR, & INRSIBAFEIREE 2%
LM EH BB ESNIE AT R (] PE
FEE 200, 2019, 28(8): 1420-1422.
R, TE, BRE, % RS GINERER A e
T FiU6T BT SR AR AR R J5 B E B B D RE R 1S (14 5
[]. BARH AR &4+, 2019, 28(7): 740-743.
Ylgids, SRR, THEAM. SESEFECE N RSN
AhECRIT B A BT IR R SR 1] PR YRR,
2016, 22(15): 97-98.

[TiEsmiE  ARALRE]



