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ABSTRACT: AIM To study the percutaneous permeability enhancement of volatile oils from Angelica sinensis
(Oliv. ) Diels and Eugenia caryophyllata Thumb. METHODS With tanshinone II ,, puerarin and ginsenoside
Rg, as model drugs, the two volatile oils” (0.5% , 2% and 5% ) power in improving the percutaneous permeabili-
ty of the model agents on in vitro mouse skins were determined. RESULTS A. sinensis and E. caryophyllata vol-
atile oils displayed similar influence on tanshinone II , and ginsenoside Rg, , with the enhancing ratios being 2 — 17

times of the control group. But the former was slightly suprior in helping the permeation of puerarin. The higher the

volatile oil concertration brought forth the bigger enhancing coefficient. CONCLUSION A. sinensis and E.

caryophyllata volatile oils can be the natural penetration enhancers.

KEY WORDS: Angelica sinensis (Oliv. ) Diels; Eugenia caryophyllata Thunb. ;

puerarin; ginsenoside Rg, ; percutaneous permeability
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Tab.1 Percutaneous permeability of volatile oils on tanshinonell , (x s, n =3)

BB ER/ (pgrem™?)

Hi/h Xt A4 206 SUTFERIN 5% MU xR 26 TRHERI 5% TR

0 0.38 £0.22 0.56 £0.26 0.76 £0. 35 0.32 +0. 04 0.76 £0. 05 0.91 £0.23

1 1.38 £0. 65 5.48 £0. 80 3.51 +0.33 1.12 £0. 34 3.57 £0.27 4.27 £1.00

2 3.03 +1.23 11.67 £1. 65 12.28 £1.92 2.62 0. 63 8.86 +0.85 12.58 £1. 58

4 4.41 £1.30 24.48 +1. 15 22.30 £3.29 5.74 +1.32 16.28 +1.48 26.55 £1.46

6 6.80 +1.49 38.30 £3.30 35.27 £5. 14 8.95 +2.02 24.07 £2.27 39.93 £2.23

8 12.61 £2.04 50.97 £3.87 50.32 £6.33 12.60 +£3.31 30.15+£3.19 53.11 £3. 61
0-T  (Q=2.004T-2.110 (Q=5.683T+1.943 (=6.666T-1.976 (Q=1.563T-0.289 (=3.767T+0.818 Q=6.723T 0. 622
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nonell ,)
o %ﬁzé@ﬁ?%i/ é@?:%ﬂz/ M
[pg(em’-h) ~'] (em-h™")

X HE 2 2. 004 14 _
2% MUK 5.683 40 2.86
5% YIT4% % 3 6. 666 47 3.36

popiekel 1.563 16 -
2% T AR 3.767 38 2.38
5% T &M 6.723 65 4.06

TE: BRI 2080 T A 5 S AR I 415 R R
HefE

2.6 %2, TAHELRBSTARLIF Reg, 691815 &
B AE

2.6.1 MEAWEH HERWRASET Rg, (F
A 92% ) ifitE, M/KECHIAL 5 mg/mL AZRBAF
Rgl /g@io

2.6.2 SRR EAE R NS BAT Rg, ¥
WECH  AEANSBAT Rg, WA 2% | 5% 1Y
MR, TERELM, BEAE7LE 30 min, BIFE,
2.6.3  FEZWECH)  DLAFEER KT HIEZ
2.6.4 SZIGEEH B3 ~4 (XREHK “2.6.17
WMD) o
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Tab.3 Percutaneous permeability of volatile oils on ginsenoside Rg, (x s, n=3)

BRBER/ (pgrem”?)

/b X g 2% W 5% IR I % TEERN
0 0 0 0 0 0

1 0 1.65 £0.09 2.85 +0.58 0 0.39 £0. 68

2 0 2.64 £0.27 6.06+1.16 1.17 £0. 65 4.95+1.20

4 0.38 4.48 +0.58 11.33 +0. 84 4.45 +0.37 8.22 +1.33

6 0. 89 8.36 +0. 86 16.62 £2.81 7.81 £0.91 11.53 +2.05

8 1.42 11.72 £0. 33 25.91 £3.79 11.95 +0. 81 19.43 +0. 94
0-T 0 =0. 1897 - 0. 263 0=1.432T-0.286 0=3.118T-0.622 0=1.541T-1.143 0 =2.354T ~0.765
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oside Rey) 2.7 1 MURVKARRCH BRI AR ok
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T iy — 2.7.2 FRTHRU SO & 1 0 25 AR 2
206 IR % 3l 1432 3.0 75 TEERBHERPIMA0.5% . 2% . 5% 12419,
5% 24147 % i 3118 6.5 16.3 TAEHEM, AR 30 min, 75,
2% TR 1.541 3.2 8.0 2.7.3 S 1R 4 Tl 400-4 BAER K
5% T HHELI 2.354 4.9 12.3 1 4 LB BC L2

TE: BRI R8T 5 RS A RO I 4188 R R
HefE

2.7.4 SCERZER
T AR o
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Tab.5 Percutaneous permeability of volatile oils on puerarin (x £s5, n=3)

FRBBER (pgrem”?)

RN T 0.5% A 2% HUTHEARTN 5% MRS 0.5% TRF 2% TRIAM 5% T aFm

0 0 0 0 0 0.84 £0.57 0.10+£0.17 0

1 1.84 £0.08 5.79 £0. 54 10. 48 +£2.45 15.92 +5. 61 3.82 +1.69 4.54 +1.09 8.76 £2.11

2 3.80 £0.42 12.27 £1.62 22.07 £4. 68 34.32 +3.91 9.18 £2.28 10. 65 +0. 88 18.58 £3.87

4 7.89 £0.91 25.27 £5.52 46.43 +6. 81 77.05 £11.45 17.53 +4.43 22.02 £0. 81 37.11 +5. 56

6 12.81 +0. 71 37.86 +7.20 69. 88 +£9. 36 116.02 +1. 68 25.16 £4.91 32.94 £1.62 57.25 £6.50

8 17.41 +1. 28 53.49 £9. 13 96.82 +11.62 160. 42 +0. 60 35.06 £5.12 45.30 +1. 06 78.45 +£6.97
0T Q=2.195T - Q=6.651T - Q=12.117T - (Q =20.248T - Q=4.278T - Q=5.675T - 0297957 1.617

0.595 1. 638 4. 069 11. 173 3.451 2. 669
*6 RBEERKIERSH (BRE) FED T HFH IS YT DAEE H A, BB

Tab.6 Parameters of percutaneous permeability ( puerar-

in)

o %‘éééfjﬁ?f Zﬁ%z:fz/ i
[pg-(em*+h) '] (em-h™)

X HR 2 2.195 4.8 -

0.5% A4 & 6. 651 14.4 3.00
2% A K 12. 117 26.2 5.46
5% 294K 20. 248 43.8 9.13
0.5% T & &M 4.278 9.3 1.94
2% T FEE M 5.675 12.3 2.56
5% T F A 9.795 21.2 4.42
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PR32 B SV E IS R T I 8 . e, S I8 4 %
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