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Study on in vitro transdermal absorption of rhubarb free anthraquinones
in Dasuan Xiaohuang Pasta

MA Xiao-li, CAO Song-yun, JIA Jing-hong, QIU Jin-long
College of Traditional Chinese Medicine, Hebei University, Baoding 071000, China

Abstract: Objective To study the in vitro transdermal absorption characteristics of the free anthraquinones of rhubarb in Dasuan
Xiaohuang Pasta (DXP) and investigate the effect of various excipients (vinegar, ginger juice, and vegetable oil) and different
compatibilities on rhubarb transdermal characteristics. Methods Taking rhubarb free anthraquinones, such as aloe emodin, rhein,
emodin, chrysophanol, and physcion as indexes, the studies were carried out by in vitro transdermal absorption. Results The
transdermal absorption of free anthraquinones of rhubarb with various excipients and different compatibilities were all zero-order
kinetics; Using vinegar as the excipient, the 8 h accumulation permeation amount and transdermal rate of every ingredient were the
largest, followed by ginger juice and vegetable oil; In the different compatibility tests, the 8 h accumulation permeation amount and
transdermal rate of each ingredient in anagraph were the largest, followed by rhubarb-sodium sulfate and rhubarb-garlic, and the single
rhubarb was the lowest. Conclusion DXP using vinegar shows the best, followed by ginger juice, while vegetable oil shows the
worst. Garlic and sodium sulfate show the improvement on transdermal absorption of free anthraquinones of rhubarb, and sodium
sulfate shows better effect than garlic.
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sulfate; garlic

FRERILE SRR LI 22—, FLilm R R B
IR AR MK e HEt . HER, R
W “HPRE” R AMET] 5 A 5 i 5 )
RE LM, JFA SEE SRR, KRS
RORZA . PBRIRTT IR i s N iRTL A
A BRI S TURMBGE L M h B A G
B, HTRR 2 M T S MR Gy, Y

Ieis BHEA: 2013-04-26

RN Ve UL 5O P VACOA ST O g e S R 7 SR
77 FTRARHIAN N, KRAERI TR, BRI FAAE )
KA BRARIEST BT o AR TG B VA A7 A B At
WU BN B R R ERT T Y
JHEEER S, R AT e 2D A BN, W
S [ A1 SG3E (1R3BSR, IEFER RN 7 ik,
Wil kb 2908 K 2 R R AT s

HEETH: WALEPELEHETE (2011033); WHALARHEITIH (10276105D-86)
YEF B SIRAT (1967—), L&, WHLEMN, Bd%, A, W05 mAh 23R8, B, Tel: (0312)5075623  E-mail: ma_xiaoli@163.com



¢ %% Chinese Traditional and Herbal Drugs 35 44 % %520 #§ 20134E 10 A

° 2853 -

K s F A (PERRITE) B, kK
B30 g UHY 30 g KAR 120 g, PRI O O
B, WA, WE2 h)g, BUF, FRRH
Ky AR B WRIEEL 6 h, Y897 AAEBH o« ARS8 UK 3
W BRI P25 K E . KR, KR, K
. KR YRR, F HPLC VAT & &l
T, W REREECE AT T RANE BB 5T
PO TR (B 229t fadahD AR
AT 25900375 R R IR g e, kg 70 28 50 I R ol o
WA ERAAE S %,

1 XEEH

#22 U3000 1Ry 50RO (it A Colee o A PR A
A TT—6 3% SRR I A COREE T IEE R A B
AT Byigt AUW R8T — R (it
H PR AR AT]D); TDL—5—A BYLH & X B0
Bl ChigZ RS D,

PR (65 110795-200806) K (it
5 110757-200206) K#i % (5 110756-200110)
KWy (b5 110796-200310) K# & ik (5
110758-200902), Y40 15 H [ 24 5t A= il i A 5 T 5
FE O (i all. COREETTREES BRAL S 0 A FR A FD,
KA BRI A K, HAaikm38 ok o fr 4l

ELHIRINER, HEME, R (20£2) g, T
oh N BEAR SO A B 2R B S e s oLy . 3))
YIVFAIIES . SCXK- (%) 2007-004.

2 HESHR
21 KEHEEBRERSBMED
211 a5 (i) DIONEX Acclaim 120
Cig (250 mm X 4.6 mm, 5 um); JaF K HEE-0.1%
MR ZK I (85 1 15); AR 1.0 mL/min; A3l
B 254 nm; AR EGE HEREE 20 pL.
2.1.2 REXH SRR RS RREOS 2K
ENN 1 /NN S NN 1 NN R
230, 2.035. 2.37. 2.34. 1.17 mg, 43%)E 25 mL
s, NFEE AR, WRERZE, B, W
5 W B R 2 mL B 10 mL B, 7
RS K EL 18.40 pg/mL. KPR 16.28 pg/mL.
KIEEE 18.96 ng/mL. Kl 18.72 pg/mL. KIGH
FTi 9.36 pg/mL (WX SR G R, B 4 CUKFE
RAFEH
2,13 ZPERRFEEE K& IO B TR & B
0.05. 0.1. 0.2, 0.4, 2. 5. 10mL, FF% 10 mL,
I3 SIS FR R 0.22 um PRALIEREIERE, AR

SO EA A 52 , 5 & 20 uL, HPLC EHE WL 1.
DA HE TR IR B B AR AR (X0, I T AR Z
PR (YD, ATZRERNE, HEIETRE: AE
KIEH Y=2.686 45 X+0.030 6, r=0.999 87; K
2 Y=1.563 32 X+0.182 78, r=0.999 39; K%
Y=1.97571 X—0.116 28, r=0.999 94; Kkl Y=
2.63436 X—0.164 67, r=0.999 94; K=k y=
1.707 26 X+0.039 02, r=0.999 77; &5 FEW L
K HEAE0.092 0~18.40 pg/mL . KFHFEAE 0.081 4~
16.28 pg/mL. KIZALE 0.094 8~18.96 ug/mL. K
WY LE 0.093 6~18.72 pg/mL. K3 2% H1 Bk 7
0.046 8~9.36 pg/mL V& [HIFR 5 SR 5 B9 i 2k 1 ¢
AR BORA X RIS B A, B “2.2.47
T1 i) £ A1 R VRE i R B, B R 1 IS (S
HRTE AR GRS ST -1, I B A2, 0.22
S FLIE IR I R BB A S VT R C5 AN
KU AR, W C I8 72045 23 VR BB A
SRS D, B “2.2.37 THIAS 135 RO
B, 2l N s OB A, 2 & 20 pL,
HPLC i W 1. MR nr s, A s b HAL L
Ir~ NS BRSPS R ) 1R
JE WA R o

2,14 REERERE WO TR A B, &SR
FES IR, ISR IETIRFRIME, P25 KETR

59 0.50%. 0.53%-. 0.60%- 0.59%. 0.65%, %%
HFHG 2 R I o

2.1.5 FEMiREe R EAR R TR A RRE,
AIFE Oy 24 44 6. 8h e, idKUEMAARME, 8
h EATE

2.1.6 EEME BRI, AT
6 DA, J% IR A AP F I e g T AR U
FORZERTR. KRR, K E. KIEM LK E SR
FEE &, I RSD 205108 2.14%. 2.06% 1.71%-
2.03%. 1.25%.

2.1.7  [EDfCRRES R S OIS IR 9 11, 3
By 1A, SRR I —E R EERIER. K
B KPR KIEIA R 2 R A %)
W WG 3 AN ITERIR L, %k iR
A, THECR . PSR FE T
WE Ty 98.46%199.19%.98.24%, RSD 435l 4y 1.82%.
1.40% 1.23%;: KERRM-FHEE K 98.14%.
98.62%199.17%, RSD 43 %14 1.66%- 1.54%.1.78%;



° 2854 -

¢ %% Chinese Traditional and Herbal Drugs 35 44 % %520 #§ 20134E 10 A

10 20 30

¢t/ min

PR 22K 3-KHE 4 KM S- KR TRt
1-aloe emodin 2-rhein 3-emodin 4-chrysophanol 5-physcion

1 REMBRAR Q). ERR B). HESHRABR (0. TEHESHMABR D). THEXRK (E) # HPLC
Fig. 1 HPLC chromatograms of mixed reference substances solution (A), transdermal solution after application
of DXP (B), DXP sample solution (C), blank DXP sample solution (D), and blank transdermal solution (E)
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Table 1 DXP composition and preparative method in different groups
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Table 2 Transdermal dynamic equations and permeability parameters of free anthraquinones

of rhubarb using various excipients (n=3)

| ATl 0,/ (ng-em ) B ITFE Ot R? J/ (ugrem >h™h
aE-IN-EA A5 (B9 19.3040.763 4 0,=2.580 t—0.525 0.994 2.580
207 (F 10.97+1.256 5 0,=1.470 t—0.863 0.988 1.470
475 YD 9.17+1.370 17 0,=1.163 t—1.210 0.944 1.163
N1 475 (5 55.87+3.254 6 0,=7471 t—1.327 0.993 7.471
207 (F 4130+2.122 5" 0,=5.564 t—3.901 0.982 5.564
475 YD 25.09+1.729 77 0,=3.306 t—2.810 0.964 3.306
N A5 (B 24.57+0.680 9 0,=3.191 t—0.205 0.994 3.191
207 (F 18.56+0.637 0" 0,=2.468 t—1.034 0.986 2.468
477 YD 13.67+£0.937 9™ 0,=1.7221—1.277 0.975 1.722
K 475 (5 26.72+£1.2379 0,=3.519t—0.935 0.995 3.519
207 (D 16.60+1.276 6™ 0,=2.127 t—0.696 0.995 2.127
475 YD 8.06+0.739 9™ 0,=0.957 t—0.456 0.959 0.957

5477 (B 4l "P<001; 4% (EI 4l "P<0.01
P <0.01 vs DXP with vinegar; P < 0.01 vs DXP with ginger juice
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Table 3 Transdermal dynamic equations and permeability parameters of free anthraquinones

of rhubarb in different compatibilities (n=3)

gy 241 5 0,/ (ngrem?) BRI Ot R? J/ (ugrem >h7h
FIEERIE R &5 (B 19.30£0.763 4 0,=2.580 t—0.525 0.994 2.580
KT (D 16.761.046 0™ 0,=2.234t—0.189 0.993 2234
K Kas (B 9.1240.690 7" 0,=1.150 t—0.618 0.987 1.150
K (D 4.634+0.596 3" 0,=0.596 t—0.205 0.986 0.596
N1 475 (B9 55.87+3.2546 0,=7471t—1.327 0.993 7.471
KT (D 46.42+0.994 3 0,=6.072 t—1.058 0.997 6.072
K Kas (B 2526+1.5637" 0,=3.270 t—1.640 0.992 3.270
K (D 14.56+0.633 8" 0,=1.858 t—0.620 0.987 1.858
N E 475 (5 24.57+0.680 9 0,=3.191 t—0.205 0.994 3.191
KT (D 23.094+0.386 9" 0,=2.979 t—0.419 0.994 2.979
K Kas (B 14.98+0.356 8" 0,=1.856 t—0.339 0.992 1.856
K (D 539+0.4158" 0,=0.648 t+0.176 0.994 0.648
K 475 (5 26.72+£1.2379 0,=3.519t—0.935 0.995 3.519
KT (B 23.01£0.590 2" 0,=2.976 t—0.253 0.996 2.976
K Kas (B 14.62+0.633 2 0,=1.839 t—0.489 0.994 1.839
K (D 7.3440.582 8" 0,=0.896 t+0.138 0.997 0.896

5477 (B 4L TP<0.01
P <0.01 vs DXP with vinegar
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Fig. 2 In vitro penetration curves of aloe emodin (A), rhein (B), emodin (C), and chrysophanol (D) using various excipients
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Fig. 3 In vitro penetration curves of aloe emodin (A), rhein (B), emodin (C), and chrysophanol (D) in different compatibilities

B £ B/ B I 550 3 4 S RE 9 R R 1 6 4
Fa R AR S AP A LR AT Va7 1 B, R
M%7 = 258U e R 254 80 2F o,
DA Ay A 7] 289 50 o) 5 B 5 B FH 24 7 SR A
Pt o ARSI 0 3 R mR A B R R R R R A
(PRSI R RSB, R T R i 8 1328 i
WA, AT A K 2 8 (1 T R SRR I R
Rt 5%,

Kb o8 hRHE . 15 Rasdlsk, K5
kg, GiklnE AT Y, TURERRIE L, SR
fHA%E, KESEHOT R, nIIsRyyisiE ), Bk
T o R BT R A L R — R, i
HAUEMER (FERER. KK, KER.
KWy KRR S856M 2 el &
HAFE KT T AL By C, HEIM THEE] AL B.
C FIFEVSTF A~F 5. K3 “V5 R OV 2
a3 U S R R R RS ) —— RS A

R R o S PR K s iy 1 SR e (V138 B2
WA REAE AT, IR AR R T K58 ANRIBC AL
RS B BB By I 28 BB i M L 3, 3B
BN T REANIE e B 3.
3 itig

ARG HT RS TR UESE, Km0 K
TR T DL R E A s, (et HEE, O

60

—— 2 () B
50 | —=— KEETEAE (B
P 40 F +j(#‘jj:i%‘ (ﬁg‘)
g —-— KT (D
& 30
53 20
10
Os
0T —e— 4y (D 5
25 | —m— KT (B
&0k —a— RER5 (B
5 —m— K (D
215}
gi 10 b
5 -
0 1 1 1 N y f N
0 1 2 3 4 5 6 7 8

t/h

2y R 3 WA i g A R A W S RS R R
ARSI PR B R (P2 KR, KR
NS NN 1 NN & L DREit I YA
L SR AR SN YRN8 VAGOALT (Sib a2l
Wk e, FAl 2580800 (38 B R EAT R 2 — 2D W9
TG0 FIROE A L 2T FHh. 24
T B T KSR, DI AR AR R TT
HIAR, ERIA R s sa 8 4 ik i
BB, W RAE R, W, 4 ik
GBS oY SR VACOATY € T e = Nl 7 A VA
WSSOSO 570 T RIORAE,  REANRIR
BJURIMACEE,  BARPRAIE T I RENE, Hilk
IR KFEG . ARG T 2vh. il
SR DN ROms i 5 R 35 BORFPE (R 5 . ST 45
BoR: AFBEAIES . 20T A b T 2 e
WSS 7> 28 BB 3 (MW RE AN K, e kK008
B/ E Bk, LUzt mdhiezs, mi



° 2858 -

¢ %% Chinese Traditional and Herbal Drugs 35 44 % %520 #§ 20134E 10 A

Kt s B 1O HAREAE . et Ko 5o
BHPLEIATRERE: PR KRR KR,
KW N NEATER T, FERIEZAT T, DA R
A1, AT IR OB BGEE -

AN IR S A R 3 P KBy 1 MR A
i BRI IWEICR YT, i PERRN K o
SRy (032 B WA A A AT, TR AR R+
Koy UEW] T RGRRH BCH (ORI REAE o

&%k

[0 % b, SR, A5 % h2E RIS
S 0], dbat i 25 K 2441, 2000, 23(6): 70-73.

(2] WA RERRSTE ML RET REEHOR L
hit, 1991.

3] % 3, K, B, A RSORRN TR
S RN ZiARaN 0 LB ST ], IR RS2 K
%, 2009, 29(4): 37-40.

[4]

(8]

9]

7 8, WA, Kam, & BRI K
PR S A R 3 R O e e (9], IR B
2, 2009, 20(12): 3019-3021.

L], Wi, B #x 55 KGEBCE 7 E0A
ST AR 2 E IR (0] PO E, 2012, 34(3):
564-566.

Tesl, £ #, # P, 2% KEsiEEE s W Ena
I7 K BUARse AE  FEBR I 25 80 =0 50 (0], b s,
2012, 34(10): 2012-2015.

& B KBTS RIS W B b R T 2N
{55k 36 BT [ P EFEXENR, 2013, 15(6):
243.

T, R, fIFRE, 55 HPLC @A RIEA
PP R R AAr (3], PEZ, 2011, 42(6):
1114-1118.

EeT, BB, RS, S K RS T
FBIL ST [7]. 22 MRS BE2EAR, 2008,
34(1): 41-43.



