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Abstract: Objective To study the in vitro transdermal absorption properties of active fraction from Xiangfu Siwu Decoction (XSD).
Methods UPLC-MS/MS method was established for the determination of six main active ingredients (ferulic acid, paeoniflorin,
albiflorin, tetrahydrocolumbamine, protopine, and tetrahydropalmatine) in active fraction of XSD (BW) and transdermal receiving
liquid. The active ingredient group of six active ingredients was prepared according to their proportion in BW. The experiment of in
vitro transdermal absorption was performed using vifro-abdominal skin of rats and improved Franz diffusion cell method. Results
UPLC-MS/MS method showed perfect specificity and the six ingredients performed well in linear relationship (» > 0.997), precision
(RSD < 2.66%), repeatability (RSD < 2.98%), stability (RSD < 3.99%), and average recovery rate [(95.22 + 5.48)%—(103.68 +
2.90)%]. The cumulative transmittance of the six ingredients displayed the same order between the active ingredient group and BW.
The cumulative transmittance in descending order was as follows: ferulic acid > tetrahydrocolumbamine > tetrahydropalmatine >
protopine > paeoniflorin = albiflorin. Additional, transdermal absorption properties of the six ingredients in vitro were affected by the
pH value of supply liquid significantly. Conclusion The in vitro transdermal absorption behavior of the active ingredient group is
consistent with BW and pH value can change the behavior of active ingredients in in vitro transdermal absorption.
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BT SCHRFRIED Y, ) 7 B DU 43 (0 S S gt
ATHEGE, JERHRICT 23T 7L, #ile T &Y
a3 A (BW) JEREH PR . AT251F. A
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2.1 UPLC-MS/MS &1

211 AR (g kA Hibar HR Cig A (100
mmX2.1 mm, 2 pm); FSIAHN LIE-0.1% K
Wl BEREVERE: 0~1min, 10%Z4JE; 1~5 min,
10%~30%Z)5; 5~6min, 30%~75%ZJKE; 6~8
min, 75%~10%ZM%; 8~11min, 10%ZJE; #4FH
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Table 1 Parameters of mass spectrometry

i BT FET S-Lens Eﬁjﬁﬁé -
mlz mlz =/V

BT 21 % 193.0 134.0 63 17 Uik
AT R 525.1 121.0 99 25 ik
~jYi 525.1 121.0,327.0 99,99 37,22 4tk
PYEARNBT % 342.2 178.1 117 28 1EAR
W EFE 354.1 188.1 106 30 EAK
HEHR LHE 356.1 192.1 140 27 1EAR
GROE S 748.5 158.0 124 31 EA
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THR LR TR E 73504 2 500.0. 529.8. 529.04
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R s URER TR 100 uL, JIA 100 uL Py
Fr CAEWG Y8249, 19 000 r/min 250 10 min. B Ei%
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Y=8.123X107° X—1.061 X107, r=0.999 4, Zkik
Yl 78.13~2 500.00 ng/mL, &R 78.13 ng/mL;
AT Y=1.804X10* X—1.505X 107, r=0.999 7,
&ML 16.56~529.75 ng/mL, € &R 16.56
ng/mL ; A5 25 A BE A Y = 1.888X107* X —
3.602X107%, r=0.999 8, VLM 16.53~529.00
ng/mL, EHE[R 16.53 ng/mL; PUSAEMBT Sk Y=
0.337 7 X—0.156 3, r=0.999 0, ZV7ElH 0.99~
31.69 ng/mL, T8 0.99 ng/mL; &L Y=
0.210 3 X+0.561 9, r=0.997 7, ZMEVEH 0.99~
31.75 ng/mL, &M 0.99 ng/mL; EMRLE Y=
0.299 0 X+0.409 6, r=0.999 4, £V 1.04~
33.13 ng/mL, ERMR 1.04 ng/mL. B4 KT
LML R, r{189>0.997.
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Fig. 1 MRM chromatograms of six compounds in mixed
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solution (C)
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Fig. 2 Accumulate transmittance curves of six ingredients

in active ingredient groups A, B, and BW (n = 3)

FETE AL B ) BRLEL AR, TEPELLRE A
(pH {4 4.89) Higth415r#f B (pH {0 4.04) #H
Lb, EHAER L FPUEARM T Ok S RUE I 2 Ar
i, FTBRIR I RAE IS AR K. R 3 Pl DUR
i pH (ERZM 6 AN 1 RBUE LA, REj e LE ]
RO WEARMNBT OBl 12 h 1 2 RUE RS T
HoBE A5 BW TG EER (P<0.05),
FmE 4l BES BW I pH W —380U5, 7
PEAL 3B B 5 BW T 6 /Ny I SRR i 2% LA A
[FIPRINGLT - BT BRAR > DU AR OVl > 3R L3>
WEFC >ATAIT ~AT 2N ERTY, PIERIR I REUE
MR, T b 60%, 1ATZ5HFIAT 25 W BRI
TinfE 10%LL . 3 2 o, &R #F B F1 BW
6 MEMERT 1 KA 4050, 153 PER
0.499>0.1, gt 25, LUK 6 ks
EVEYE 01 B (pH 4.04) F1 BW A AHALLRE

F2 RIMNEREKWER

Table 2 Results of in vitro transdermal experiment

e O-t JiFE J/(ugrem >h ™" K/(X107° cms™h)
73 . . : N
WAL HE B BW WA EEB S BW WEMHE4H B BW
] 2 Y=4.602 9 X—11.425 Y=54148 X—9.6752 4.603 5.415 6.536 6.060
SESRER Y=0.5258X—2.2468 Y=0.4568X—2.4218 0.526 0.457 7.679 8.968
SRS Y=0.1963 X—0.6830 Y=0.1953 X—1.099 0 0.196 0.195 6.579 9.351
VA AR OB Y=0.1255X—0.6592  Y=0.162 0 X—0.782 5 0.126 0.162 8.534 8.106
EEFT Y=0.0287X—0.1087  Y=0.032 4 X—0.095 3 0.029 0.032 6.623 5.878
WERR L FH Y=0.1712X—1.0310 Y=0.1471 X—0.569 5 0.171 0.147 9.796 7.368
174, BW HHAMRS XX 6 N ARINE R 3 e
W R . SRAFTAL B P O L DL AT IR S IRAR P 2

2.6 FEFRMMSIEFARENE

NP BRIR . AT ATZNERTY . DYEAREMBT
Ok B EHEa . EHRCENEERE, BT
MAEH, I 0.5 mL 20% L FEKEW, 5747 3 43 .
37 C/KW R 12 h, 12 000 r/min £.L» 5 min J5 37
REEC B3, AR — € £54, UPLC-MS/MS
HATIE, % “2.27 TR T7 FERAG RIS AL .
SRR 4. WK 4 hal g, {eiRshgE s, 6
A5 281 A A A A

IR R DABFSE IO “ R a%-Ta -7 1
JRU, ARSI E S T, RIER R 2L
PLd, R¥FH 2507 R BCARET &, WFHIGDET 2.
FEMCEERE b, i = 20 oh 24 A A AT AT
TR, NP 2R BUA ot T e 2y
AR IR . ARSI T 28 4l i
IR, B IREL 6 A BTG R 14 1 BW [ LE
LIRS oS < I = B I RSV VA Y vl 1
o PRANE e S 5 R BoR, EEA T EEB S
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£33 EEFUAS 12h RIEELE (X £5,n=13)
Table 3 Cumulative transmittance rate of main active

ingredients for 12 h (X £s, n =3)

le/%
%
WA RE A WAL EE B BW
B 2 53.544+8.24 60.00+4.21 60.79+2.75
SESRER 5.85+030  9.3242.12 5.7940.99
SESTSNERES 595+036  9.55+245 5.6940.93

PUSAEMBE OB 71.724+4.58" 51.90+2.55 49.72+1.78

HEF 22844370 24.124+4.02 16.42+1.64
ILEHR O FR 62.64+4.66° 40.061+2.58 34.06+4.51

5 BW 41l "P<0.05
P <0.05 vs BW group
F4 FEFMENSEREUMER (XLs,n=3)
Table 4
ingredients (X s, n =3)

Physicochemical properties of main active

 20%Z R A

W Mo PR e gL
P B 1R 194.18 397 4972.60+£56.40
AJPE 480.47 12.18 >100 000
AT N E 480.46  12.89 >100 000
WEAEMpT S 34140 778 3921+ 1.49
W EFE 35337 840 129.40+ 5.44
R LT 355.43 7.82 110.03+ 2.14

*M, il pK, (RIS K | ChemBioDraw Ultra 13.0 # 4%

*M,, and pK, values obtained from ChemBioDraw Ultra 13.0 software
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B 0% BW #4745 i B4k
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7.78~8.40, ~jATFFIATZ BRI pK,>12, Wl
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I RIAT 2 R I AN 3
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