ETHRA—EAN)IE S5 HRE LB L AT

RLHE, TRERE", Z0h (b EREE:, RE 610041)

BE.HH Z46FHEL GG 4 m %, A %N & 3% £ ( Chuanxiong Rhizoma volatile oil, LVO) | % )2 4% & &
( Angelicae Sinensis Radix volatile 0il, AVO) # I 75 X, . R B4R AL Z RS EREREZER, FiE FAEXHHRLEL
BRI LY ;i8id LVO AVO 3 A KL A7 R4 A M BAT L R F 345 K8 Franz ¥ #ow s 3E 47K 90 8 KA R, B 30R
A8 &3 (HPLC) 3l T 3547 4 % A M BE 55 § 3 75 8% (resveratrol ,RSV) 49 4-F , AAE &5 gLk & (Jss) A3 BAF 8 (EF) A 340
AT, A F B RFRE LVO AVO ZORAE R Z S EWBRERFERANHh, BER AL LVOAVORRI LA 4E%
K, A E R 8 h, R LB LB SR, RARBLBR AN LR )G BUEAE T 535 LVOAVO 5 T R &M R EHH 5%, L F ok A
x5 B pH A8 R R A6 R SRR MBS A 2 s LVO AVO ¥ R R AT 6955 M A= {L RSV 4kshiE AR R 10 h A Jss R K4
5% (48.23 £6.53)(27.84 +3.03)pg - em > « h™' EF A% K 4504 4.51.19.34, 518 LVO.AVO % pkfeitooid A 34 A A
RAF 8455 AR RSV & B BOKAE A, LVO 2 B E M 25 T AVO,dm AVO #9485 F %1 & F LVO, LVO,AVO R 4F
8BRS ERS R RV AR A R B HM A" ER, LA RATa9 s RAE A, AR P hiE AR M
T K e R 3 H Rl

KB G B2, B8 0 REER; BLE
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Chuanxiong Rhizoma and Angelicase Sinensis Radix Volatile Oil Study and Transdermal Effect Based on

the Concept of Unification of Drugs and Excipients

ZHU Hongmei, ZHANG Aijun” , LI Shuai( Sichuan Academy of Traditional Chinese Medicine, Chengdu 610041, China)

ABSTRACT : OBJECTIVE To study the extraction method, quality, transdermal permeability, and transdermal promoting effects of
Chuanxiong Rhizoma Hort. volatile oil (LVO) and Angelicase Sinensis Radix volatile oil ( AVO) combined with the characteristic
advantages of “unification of drugs and excipients” of traditional Chinese medicine volatile oil. METHODS The orthogonal design
was used to screen and optimize extraction process of LVO and AVO. Quality control was carried out by detecting the physical parame-
ters and indicator component content of LVO and AVO. Franz diffusion cells were used to conduct the studies of skin permeation in
vitro. The contents of ligustilide and resveratrol (RSV) were determined by HPLC, and the steady-state transdermal rate ( Jss) and
enhancement factor (EF) compared with blank were used as evaluation indicators. And the transdermal permeability and transdermal
promoting effects of different concentrations of LVO, AVO and mixed were investigated respectively. RESULTS  The extraction
process for LVO and AVO involves 8 times the amount of water, heating and refluxing for 8 h, collecting with ethyl acetate, dehydra-
ting anhydrous sodium sulfate, and then volatilizing under reduced pressure. Perfect quality control methods were established for LVO
and AVO, including the properties, relative density, pH, optical rotation, viscosity and ligustilide content. LLVO and AVO have good
permeability and promote RSV transdermal effect in vitro, and the maximum [Jss values within 10 h were (48.23 +6.53) and
(27.84 £3.03), respectively, and the maximum EF values were 4.51 and 19. 34, respectively. CONCLUSION LVO and AVO
have good transdermal permeability and transdermal promoting effects of RSV when used alone or in combination. The transdermal
permeability of LVO was significantly higher than that of AVO, while the transdermal promoting effects of AVO was higher than that of
LVO. The combination of LVO and AVO's own pharmacological effects and good transdermal absorption promoting effect plays a role of
“unification of drugs and excipients”, which has a good advantage in clinical use, and lays a foundation for their development and
application in transdermal drug delivery preparations of traditional Chinese medicine.

KEY WORDS: Chuanxiong Rhizoma Hort. ; Angelicase Sinensis Radix; volatile oil; quality; transdermal permeability
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REGHE KA il — T R R e R A B
2RI [R5 ] R FHHOE @ 3 RSE A
PEFIB B L R B SE AR 2 S5 T RE A
SKAE At LA 4l B o 300 R S R L B A
SO R 2R I Ay T B 24 B A PSR T —
FERIBIESE (H LT 25505 — BHIE , fF BB A il
AE AR 25 38500 Jo T b 24 1 500 v B8 BIF 5 3 AR X
AR

UEAFR, 2GR A AR 8 B 2 24 e 53 5] B
TR . LGP BEFNSIA, th 25 b 45 A
BT A T B 05 A R B RO, n] PR P 7RG
BARL AT SR, b 2595 LA R o3 5 B i /N, AR
VYRS, R k25 W RIS S S T i | e e ks
BGVRS B IR A L, AT I B AR 5
AT A LAY 35 B IR WA 800 LG, e 2495 %
J& T IR 375 B WA 2 5], TC ORI L % B kAL
PN A BB T Hd AT —E IR RCR , Ak
535 B Wl i 25 e L B RV RO T H 2552
Bz R

I F0 2 A O B8 vh 2, 48R 25 X J2
FHE WA R 2, B BEACHS I, A 1k A
TR W I S i S A K IR B AT —
TEWZ5EAE ., I & # % i ( Chuanxiong Rhizoma
volatile oil, LVO ) FA7 fift # | B8 U B i L o4 5 1ML ¥
AR PRI AN PR R R
M ¥ K& W ( Angelicae Sinensis Radix volatile oil,
AVO) BA 1 AR AT A0k IR B i B i i
PrAreC LA 0B 0 AL 0 1k T P 18 UL
AL PR AT, IR H LVO .
AVO 1ER 248 S i, T0 B IR , BT & 1
Z RNy TRREVEA S W, A B BA B #Y 3 B
W ST T RS R 1 A o, R RBAE R 257 g
VEJ9“ 57 T v 25 il 50 o 11 27 B (resveratrol,
RSV) 2 i Z R Y 7 A= i AR sl 2k Z L 59,
PO R AW piFE R, BA ST Bt a .
LR PUERST PUEE BT A A O SR A
FEWT AW EE, ©) I W TR LR
Rt i AL T 254012

AR X LVO AVO BFRICT 20 B 47 il U5
5 BB BEMEIATHIGE, I LA RSV yifs je ot
G, 0E5E LVO (AVO Ut il -5 1R & 6T 9 4 28 Bz
VERS o DA I ] o 245 45 i 7E 375 52 25 25 0 35,
fleift LVO  AVO 1 v 25 3% 2 25 2 1l 5 OF & 1Y)
I o
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1 UEFE5HH
L1 #&5%%

Agilent1290 U SR AH (15 A (6 [ Agilent
N s AUW220D B 7R ( H A S A A ) 5 TK-
12D AU P B 5040 (L sl R 5 9 A R
) ;ZNCL-TS B RERE 13 P A% (- HEAR AL A R
23] ) 3 B-100Bath fig#% 2 & AX (Fii + BUCHI 4 #] ) 5
DZKW -4 AU K 5 (65 d 24 A3 A TR A
A]) ; KQ-300B 7 75 i v e # ( B Ll vl 75 AN A
FRAH]) 5JY5002 AU - (i RAPALES A BR A
) ; DB207 7Y g $FE i 8 K0T AR (B AT L ML AR
J7) s Bl PHS-25 B pH i (g RF2E XSS B Ay
HBRAT) s WZZ-2S FIE . A shliE e ( Bl RIE
FEHEARAT BR 2 F] ) 5 44 & 0 e 2% L L -2
EMEFTT (RERRHE 2= A IR AR .
1.2 %% 57|

N2 (6520210624 201603 210701, pUJI|, 2
% B A B W )1 & ( Ligusticum chuangxiong
Hort. ) /) TR 25, B 10 3 & 46 ) s M IH [t 5:
20211012 210501 201101, Hif, £ % 52 I AT RHE
Y2419 [ Angelica sinensis (Oliv. ) Diels | i) T B4,
Ko ¥ & 4% 15 & ¥ & Wl (diE 5. CX21108
CX201603 ,CX210701, 5250 %= A il ) ; 24 H 4% & i
(41t . DG211108 , DG210501 . DG201101 , 5L 1 % [
1) 5 3 A Py IS (dit 5 RFS-G01001909024 , 41 Fif .
98.443% , ik oF W AE M RHE A BR A F]) s A
fist (415 R19J12S138196, 4fi i : 99. 6% , |- ¥ i it
PR BRA D o

LR TR ToKBRER AN R A 8 IR — R
B TCIK CRE RSN A B 4l AR B4 8 95% £ g
S G FAACEN T R (B20093704, P4 1| BHE 245
MR A BR WD) 5 I L S e
1.3 %zhiy

faRRE e SPF 2% B BHAI/ING, (AT (20 +2) g, 1
Ui b e 2R BE s P s SR L SEER S AT
WE5 A : SYXK (1] )2018-100 , fi 57 T P4 J1[ 45 H 2 24
FlEBe sy e SPF BEBE R4, il B 20 ~22 °C, 4
XRESE 50% 224y, B H g B F%,12 h/12 h BG4S
B, LR E N8 b 2R B sh e P2 B
St

2 FAEESER
2.1 BRBMIEHAR
2 5 R AL B B SR IO AR L (B A 42
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IRAR 2 22 I (R BB B3 2 R L3k
PRMEZZE A, I H LVO  AVO fl 4 % %5 B $2 i
K, SRMSCHA RN T4 3 25 M 4 S PR LX) 285
TEZENR ISR 55 3 2, i 2845 31 10 45 4 i 2 B ¢
1%, HLZGHRE Ay B B %o L % i — e A R o

LVO AVO ¥R FI7K 28187818, L LRI,
TCoK B R A K I D8 F 42 T, A4S i1 258 R EE AR Py g
S RGA T A EAENS , IEAC LRk T T2k :
Jokit A(4.6.8 1), I2#umf ] B(0.1.2 h), 781H
ffa] C(4.6.8 h) By AR MBS I T 20, S50
TS 2 e LT 1 S50 WoR, ik & fZE
PRI X LVO AVO [ 4 A ) 8 35 Mg ), 1= 7
B[R] 3 0 B M . 255 AR SE PR 5 RS AR A
E LVO AVO By$2HCH 8 f5 /K, ZZ 18] 8 h, £
iR ORI , oK B R AR I K 5 R T, F4 CF
Y ORE IR A2 o

®1 BRBRRTEERRITERE 7 200
Tab. 1

volatile oil extraction process

Qrthogonal design results with analysis of variance of

Factor A/times B/h C/h D(blank) Results
1 1 1 1 1 0.204 2
2 1 2 2 2 0.304 2
3 1 3 3 3 0.2919
4 2 1 2 3 0.444 7
5 2 2 3 1 0.4119
6 2 3 1 2 0.240 7
7 3 1 3 2 0.541 3
8 3 2 1 3 0.3835
9 3 3 2 1 0.442 8
K1 0.267 0.397 0.276 0.353
K2 0. 366 0. 367 0.397 0.362
K3 0.456 0.325 0.415 0.373
S 0. 189 0.072 0.139 0.02
Factor SS f a Critical value P
A 0. 054 2 54 19 )
B 0. 008 2 8 19
C 0.034 2 34 19 D
SSE 0 2

FEHE (A O MR T2 A4 B, D P <0.05,
Note: )P < 0.05, Factors (A, C) have a significant impact on the extraction

process.

2.2 REHR

LVO F1 AVO 1y it & 45 i 3£ 24 h 7E W) 3L
B S0 B AR P TR I B A SR A BT o
PR DU S RS AR 5 B pH A X e
FEEE S 5 TS FEAS IR B i I 2R = AL

WA ETES .
2.2.1 PR LVO F1 AVO ¥k ik s (s R B

AT, U R H e . ERTEE (LB L
255 Gk 2024 4 12 J15 59 555 23

MR T o LA T K

2.2.2 YR MMEBE (D) .ZE(OhEZY
$)2020 4F i U3 58 I 0601 X 55 18 0 5 v
KA LCEIF, T 20 CRE 3 41 LVO AVO 19 4H
X IE S

pH {f : Z:7% (1 [E 25 L) 2020 4F i U " 38
0631 pH {HIUE 7,3 it LVO (AVO 435 TG /K £
i B 10 f5 F A o

FOBEREL o] : 57 (P 25 80)2020 4 i o
I 0621 JEFEREE 3 it LVO L AVO Jin Z il i
1 mL 155 50 mg R, 73 0 U e

BN (v) : 27 (b [ 25 8) 2020 45 Jig Y
U U] 0633 I 5 vk, R T B 404 B )
T, 45 52 3 it LVO LAVO (38 shBLFE .

LVO (AVO Yy H F0M 7 45 0 035 2, AP 5 &
TR B2 pH (L BEGRE MBI — 25 57
223 BEANBEEHFENE OE&MF RA
Agilent Eclipse XDB-C 4 (4.6 mm x 150 mm,5 pm) {4
PEEE B : ZHE-7K (75:25) 53 : 1 mL + min~';
R 2350 nm AR 35 C s bR 10 pL,

Xof B A ) ) A s R A P RO o R AR
BRI, I H R B 1 mL 55 50 g 1Y
W, BNAS .

P SV TR A . USRI Z) 10 mg R FR
SE LI AR S mL &, #5457, B,

SRR G R A% K W I T ARk B 4 i ol
5.38, 26.92, 67.30, 134.59, 201.89, 269.18 .
403.77 \672.96 pg - mL~" fEEAS P g 4T R AT,
Fie bR T S AN, AT A P T %o B o R O A
AspR (X)), 0T R QAR BR (Y, A5 L IE 5 & R
Y =18.877X +54.884 ,r=0.999 9, % 5. 3¢ B i A< i
BELE 5. 383 6 ~672.956 pg - mL ™RV R,

K 8 B 2 4% M m]— b R VA, 4% IR S A
PRI, B HEAE 6 YK, 30 % i 0 1 AU 3
RSD {H, RSD {H5 0.27% , WAL EHEH B R It

A MR B —HE 3 & AT 4 6 it
IR, 4% FR g AR, s SR T AR
FA NG & 1% RSD {E, RSD 24 0. 78% , KW J7 i
HEMERL

Rt M - Bl A v bR g A5 i
ARIAE R &G 0.1,2.4.8,12.24 h JEFE, #2
“2.2. 37T T S AR, 1 SR TR AR, FE AR
[HIFR RSD fH., 258, RSD {4 0. 27% , F Wi 5t
WEIRAE 24 h WEREME R 1T

Chin Pharm [J, 2024 December, Vol. 59 No. 23

-+ 2251 -



K2 JIEE R (LVO) AL T4 X 4 (AVO) 2 % BN 2 & R

Tab. 2 The results of physical constant determination of LVO and AVO

LVO AVO
Parameter
CX210701 CX210603 CX211108 DG201101 DG210501 DG211108
d(20 C) 0.996 2 0.992 8 1.030 7 1.019 1 1.005 2 1.038 3
Average d(20 °C) 1. 006 6 1.020 9
pH 4.47 4.31 4.15 4.14 4.36 3.97
Average pH 4.31 4.16
[a] -6.37° -5.57° -6.39° +0.99° +0.79° +0.98°
Average [ ] -6.11° +0.92°
v 6.697 2 6.779 9 6.649 8 6.127 6 6.345 8 6.227 4
Average v 6.708 9 6.233 6

TR B0 Se 22 3 < 43 S0l 4 B o v A Y R i
A 1:0.5 1: 1,15 1.5 B il A3 i i, B
AREEVAT 3 Oy, ¥ bR 3% S5 R A DN, 1 S 0 g
BORTHEE-E AL R, 25 87 B ke [l 3
499.77% ,RSD {7 0. 85% , 32 B % )7 1 e M

£R3 LVOAAVO P EANBELEN T4 £

R4 o

FRINE ARYE_ BRI I E 3 #HE LVO,
AVO HEEA BRI & i, 45 R UL 3, ARG 4
Or T - 30% i R AR BOE R . % HE 23 #T,
AVO HEEA B & LA T LVO,

Tab.3 The results of ligustilide content determination of LVO and AVO

LVO

AVO

Parameter

CX210701 CX210603

CX20211108

DG201101 DG210501 DG20211108

Percent content 26. 00 30.07
Average percent content 30.91

—-30% of average percent content 21.63

36. 65 57.25 57.00 53.84
56.03
39.22

2.3 ZERBHEMGRERERFR
2.3.1  HMEATPEEANEE RSV HaE A%
{F: 8 3% #£ phenomenex C,; (4.6 mm x 150 mm,
Spm); Gy ff 7 A (4.6 mm x 10 mm); i .
1 ml « min ™" JERERE 10 WL s BEAS YRR SHAR : FF -
7K 6040 ; 41 if : 35 °C 5 Kl 1< : 350 nm; RSV i 5
FH:0. 1% BEIR (A)-Z i (B) B BEBEME, 0 ~ 25 min,
20% —95% (B) ;#Eif :30 °C 5 K iH< :306 nm,,
JrikE e B[R ] A O, 23 00 D e
FEANEE AN RSV & i, IR B2 s R0 B, 25 1 0
IR beoS 1D ralIlE =7 e oo 8
2.3.2  (RHMERIAEIIE BRI R
TP/ INER, A 25 AR R I SAL BT, O 61 28 LR
PREBR K, B2 R R AR 7 H 28, A R
K e 2 K R R TG T i, e AR T R IR SR T

A IRER K R
PUAB A B H G B W — E W E Y RSV

VAR, FHAZ0E W53 300 TRC 1) S5 A [ e B 4% 4 3 Y
N 5 %2 i L) ( Emulsion of LVO, LVOE) 124
V3% % 3 #L5%) ( Emulsion of AVO,AVOE)
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RSV

IJ Sample

Blank
i 3 § 7 ¢ 11 13 1s 17 19 21 23 25
1/ min

Ligustilide

JL,_ L Sample

| Blank

I 3 5 7 9 11 13 15 17 19 21 23 25
1/ min

Bl £EHEAATHEERSEAEMNEER
Fig.1 The chromatomap of sample and blank of the specificity
study
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TN 2 W W, HE 25 U, Wt A oK IR A BRI B
(37 £0.5)°C,300 r - min "' R@% Sy dE e, DL —E W
FEM) RSV IEAE 2 XTI, 4357 1.2.4.6.8,
10 h HRURE | B3 UCURE I A0 2 S5 R B i A 38 R 7K O HE
RN, BRI AR 0.45 wm B3k U8 % 5 e IR
“2.3. 175 R E BEAS Y TR JRSV 105 &

P A T EAROR Th e AR B B S T AR 2R
TR (Q, ), I DA 1 AR B F B o 9 Ak
b, BT R AR A , R4 T R1E , BT A5 0 BLZR AR AR
BB R Jss(pg - em ™ - h ™) B AEHIE AKX
2 i+

n-1
p.V+ 2pV,
0, = AR(1)
EF = Jss M52 2H/ Jss X HRZH ~a(2)

K, AHE n ASIORE S5 DN A5 1 245 ) o o ok
(g - mL™") 5 V RS AR A 50, 028 @ AN BRURE 25
A 25 VR BE (g - mL 1) 5 VO HURE (R R A
FBEE

FEMCHR 1 7 1 - 43 501 5 5% B TR 46 &% P i ( pH
7.8 ~8.0) AFHE KA A IEPOE N RSV Fa B
BHRE RE W AR R 40 DIAEBEK O 3%
W RSV FR B B R & T oM 3h 22 th il
(pH7.8~8.0) , H&M X R R (r=0.9859) ik
TEFH A BEER K AE A RO
2.3.3 zEBiE CRAMWINE BRI Tk, AR
¥R LVO AVO KW EIRA A B S

K5 FERELVOZHBEZULERE, n=3,xxs

R IR EEBERRERZLER n=3 1%
Tab.4 The investigation results of receive liquid of in wvitro

transdermal experiment. n =3 ,x +s

Item

RSV—(),,/;Lg  em 2

sampling time/h Phosphate buffer

Physiological saline

1 0.98 =0.70 1.69 0. 69
2 28.03 £5.82 17.14 £7. 14
4 83.36 +13.59 67.19 +27.63
6 146.73 11.88 115.03 £40. 05
10 218. 15 +21.76 168. 86 +36. 10
0t y=24.551x - 17. 484 y=19.178x - 14.24
r 0.9859 0.981 3

Jss 24.551 +2. 143 19. 178 +4.096

PEATBIFSE , B BE AR L) AT 3 U, FR AR
Iy BEA N FEEAS [A] i [B] A AR RS i Q,.Q,,
Tl Jss SFEERIERS ~ T,

LVO AVO K LVO + AVO 48 f5 T il 40 #6 7R
WERZ B B R R vl i, Ritdd
IR OC R R, r (HHRTF0.9,10 h AR
BB R Jss(pg - em™” - hT) OB, 2% >
4% >3% > 1% >0.5% 1LNO,4% >3% > 1% >
2% >0.5% AVO,2% AVO +0.5% LVO > 2%
AVO + 1% LVO;2% LVO +0.5% AVO 5 2%
LVO +1% AVO JoH i 2250 A Al ¥ FE 1) LVO
AVO HA R I & KB &M, HIIE T2 91
I PR b 22 5 2 %k 2 19 07 Uk & 1, 78 o 35 B
Pl 2 B B 25 300 Al K 2 Rl R TR A
R RS T 2B ENILH

Tab.5 The results of percutaneous permeability of LVO in different concentrations. n =3 ,x +s

2

Sampling Ligustilide-Q /g + cm =
time/h 0.5% LVO 1% LVO 2% LVO 3% LVO 4% 1LVO
1 18.58 £5.85 10.48 £3.08 35.68 +31. 06 27.97 £25. 19 33.16 +17.94
2 43.95 +13.23 31.03 +£5.31 77.40 +£45. 13 83.37 £62. 12 93.40 +£32.37
4 127.95 +31. 49 105.98 +9. 80 201. 38 +74. 40 178.37 £99. 14 202. 63 £42. 10
6 202. 61 +33.37 174.32 +14.90 300. 39 +76. 63 261.22 +118.49 298.73 +49. 06
8 265.72 +31.03 250. 82 +23. 06 392.06 +91. 64 323.37 +112.32 363.25 +64.45
10 293.55 +29.02 300. 06 +20. 84 455.51 £87. 31 388.38 +118.74 433,66 +55.08
Qt y=32.46x -8.98 y =33.54x -27.87 y =48.23x -5.46 y=39. 82x +4.70 y=44.45x +7.83
r 0.981 4 0.996 3 0.9910 0.989 7 0.986 9
Jss 32.46 £2.98 33.54 +£2.33 48.23 £6.53 39.82+9.43 44.45 £4.59
2.3.4 RSV ERAEN RAKINEELETT AN E LVO {2 RSV &A1 i iz 7 B 9% &

e WREIHRBE LVO L AVO & LVO + AVO F #H1R 4
fi G2 RSV RS0z Kz AR A T 53, 431>V B2 A L
FLAPEAT 3 YR, Fabn s RSV AN [R] B[] HLA T8
MEAEEL & Q,.0,,.r fH. Jss, EF &5 45
WFE S ~10,

T E 2GR 2R 2024 45 12 H 57 59 55 23 )

BLRSV & Y HUR F RS Tl 7, RitiE
i AL R RAF, r [HI R T 0.9, HAN A M
FER) LVO X RSV RSMF B2 A A B AT A BEAF
F L BB EF {HFEH,2% >3% >4% > 1% >
0.5% LVO, A[EWEEE AVO ¢ RSV {KFh3 Je /E H]
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%6

TRKE AVO RS HMEER, n=3,x+s

Tab. 6 The results of percutaneous permeability of AVO in different concentrations. n =3 ,% =

2

Sampling Ligustilide-Q,/pg + ¢cm ~
time/h 0.5% AVO 1% AVO 2% AVO 3% AVO 4% AVO

1 2.91 +2.65 14.48 £3.92 8.81 £1.63 4.75 +1.02 10.06 0. 98
2 15.44 £3.66 39.70 £19.34 29.23 £5.69 20.28 £5.29 29.74 +4.14
4 50. 80 6. 82 95.46 +48.63 80. 81 +9.34 70.95 £15.43 83.03 +12.06
6 86.29 +9.35 148.55 +82.35 135.66 +12. 67 129.26 +20.91 140. 60 +18. 60
8 118.65 +11.46 200. 57 +102. 38 183. 61 +16. 66 191. 08 +25.21 201.45 +22.79
10 157.60 +15.09 255.35 +121.72 134.35 +9.43 246.26 +31.74 256. 33 +25.61

Q,t y=17.25x - 17. 19 ¥y =26.78x —12. 66 y=25.35x-18.92 y=27.49x -31. 63 y =27. 84x -23. 66
r 0.998 8 0.999 9 0.999 5 0.996 2 0.998 4
Jss 17.25 £1.36 26.78 +13.36 25.35 £1.09 27.49 £3.40 27.84 +£3.03

*®7

FEKE LVO+AVO BEZEBHEEER, n=3,x+s

Tab.7 The results of percutaneous permeability of LVO and AVO mixing in different concentrations. n =3 ,x +s

2

Sampling Ligustilide-Q /g + cm ~
time/h 2% AVO +0.5% LVO 2% AVO +1% LVO 2% LVO +0.5% AVO 2% LVO +1% AVO
1 6.29 +4.76 2.85+0.70 13.37 £5.50 12.39 +£7.12
2 30.80 +13. 18 16.66 +1. 41 46.52 £15. 14 41.28 £19. 10
4 99. 04 +27. 56 60.45 +7. 16 118.08 +29. 18 108. 22 +33. 00
6 171. 63 +40. 87 115.23 +1.27 187.71 £35.12 173.10 +38. 08
8 250. 59 +53.23 171.00 £3.43 250. 53 +40. 86 237.92 +£43.43
10 314. 82 +58. 96 219.88 = 1. 67 309.24 +45. 14 297.92 +46.91
0t y=35.10x —35. 84 1 =24, 79 - 30. 40 y=33.21x - 17.33 1 =32, 0dx —20. 43
r 0.998 2 0.995 4 0.998 7 0.999 7
Jss 35.10 £6. 18 24.79 0. 57 33.21 +4.25 32.04 £4. 16
H8 TRMIE LVO ({3 % B (RSV) AR Al A2 B, n=3 125
Tab. 8 The results of the transdermal effect on promoting RSV of LVO in different concentrations. n =3 ,x = s
Sampling RSV-0,/pg - em 2
time/h Blank 0.5% LVO 1% LVO 2% LVO 3% LVO 4% LVO
1 1.83 +2.47 6.99 +8.73 4.00 £1.10 37.42 +38.54 21.80 +18.73 28.19 +11.97
2 7.45 £9.55 21. 47 +£20. 64 17.31 £2.76 86. 61 +60. 65 73.31 +£45.23 80. 54 £23.43
4 20.00 +£21.42 65.91 +£46. 50 64.88 £7.20 195.95 +77. 16 159.71 +68. 80 160. 76 +23. 19
6 36. 15 £35.67 115.25 +61. 66 112.59 +8.56 272. 58 +85.91 220. 85 +£59. 12 228.87 +24.76
8 54.36 £54.42 158.50 +62. 83 152.10 +11.79 321.34 +108. 32 274.85 +57. 44 268.71 +£25.44
10 73.00 +66. 17 185.51 £52. 51 178.07 £9.70 351.92 +115. 61 310. 73 £53.28 297.90 £22. 11
Qt ¥=7.93x-8. 84 ¥ =20. 84x - 15.40 ¥ =20.36x —17.01 ¥ =35.83x +25. 84 y=32.14x +10. 81 y=30.11x +21.91
r 0.992 4 0.993 6 0.991 8 0.956 5 0.974 1 0.960 5
Jss 7.93+£7.20 20. 84 +5.36 20.35 +1.07 35.83 +11.92 32.14 +£3.13 30.11 +1. 19
EF - 2.63 2.57 4.51 4.05 3.80
£ TRIKE AVO (L RSV fhhis fr 4 B =3k xs
Tab. 9 The results of the transdermal effect on promoting RSV of AVO in different concentrations. n =3 ,x = s
Sampling RSV-0,/pg - em 2
time/h Blank 0.5% AVO 1% AVO 2% AVO 3% AVO 4% AVO
4 0+0 0+0 0.50 0. 54 0.69 0. 32 0.98 +0.53 2.13+1.89
6 0.11 +0.20 00 1.27 1. 17 4.49 £5.87 4.16 +0. 61 3.74 £3.32
8 0.75 £0. 69 1.25+£0. 11 7.30 £7.18 8.82+3.59 9.17 +4.50 14.92 +17.20
10 1.38 £0. 84 4.37 £0. 66 27.36 +26. 85 29.58 £5. 19 28. 18 £10. 66 29.11 £18. 12
Qt y=0.24x-1.11 y=0.718x -3. 62 y=4.33x-21.21 y =4.55x -20.96 y=4.33x-19.70 y=4.61lx -19.765
r 0.9335 0.807 9 0.794 5 0.830 4 0.842 6 0.910 5
Jss 0.24 £0. 15 0.72 £0. 10 4.33 £4.25 4.55 £0.62 4.33£1.71 4.61 £3.14
EF - 3.02 18. 68 19.11 18.19 19.34
£ 2254 -
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F10 FREERE LVO+AVO A RSV hAh B A EALE R, n=3,x+s

Tab. 10 The results of the transdermal effect on promoting RSV of LVO and AVO mixing in different concentrations. n=3,x +s

Sampling RSV-Q,/pg - cm ~2
time/h Blank 2% AVO +0.5% LVO 2% AVO +1% LVO 2% 1VO +0.5% AVO 2% 1VO +1% AVO
1 0.85 +0.76 5.89 +5.04 1.66 £0.26 11.95 +5.76 11.20 +5.98
2 4.41 +£2.57 29.91 +18. 50 10.94 +1. 10 44,85 +14. 46 41.97 £14.85
4 11.69 +5.41 91. 30 £40. 92 44.13 +8.36 110. 82 +24. 20 104.90 +23. 13
6 20.16 £6. 94 154.96 +59. 51 78.52 0. 78 175. 03 +28. 25 162. 34 £29. 14
8 27.59 +6. 46 220. 08 +63. 88 112.95 +1. 13 229.35 +28.72 213.48 +24.30
10 36.46 7. 66 264.37 +63. 38 140. 64 £0. 92 267. 57 +26. 66 252.05 £23. 10
Q,t y=3.95x-3.53 y=29.67x -25.50 y=15.98x —17.76 y=29.06x —10. 22 y=27.23x -9. 69
r 0.999 0 0.997 4 0.997 6 0.992 0 0.993 5
Jss 3.95+0.71 29.67 +6.73 15.98 +0. 35 29.06 +2.23 27.23 £1.57
EF - 7.52 4.05 7.36 6.90
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Fig.2 The curve of Jss and EF of LVO and AVO in different concentrations
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