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Abstract: Essential oils from traditional Chinese medicine (TCM) possess unique drug properties and physicochemical characteristics.
Essential oils are regarded as a large class of excellent penetration enhancers (PEs). However, the research of essential oils as PEs has
been seriously restricted because it has to comply with the current research design of chemical PEs. Based on the summary of the past
research and the latest achievements of our team, the regularity and mechanism of penetration enhancement effect of essential oils from
TCM are proposed and explained in detail according to drug property characteristics such as four natures and five flavors, which include
three levels of promoting permeability, namely, “the pungent opening the skin barrier”, “the pungent and the warm property divergence
and circulating” and “the pungent and the hot property divergence and warm” and the effect of pungent essential oils from TCM on
stratum corneum, the effect of pungent and warm essential oils from TCM on topical blood circulation and the stratum corneum reservoir
effect of sesquiterpenes of essential oils from TCM possessing both pungent and hot property. For the first time, it is proposed to combine
the effect of promoting skin permeation based on transient receptor potential channels with the “four nature” properties, and to establish
the core hypothesis of “hot property enhancing efficacy”. The present paper summarizes the regularity and mechanism of penetration

enhancement effect of essential oils from TCM based on drug property language and modern mechanism, which can provide scientific
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basis for the research and development of TCM essential oil penetration enhancer guided by traditional drug property theory.

Key words: drug property theory; pungent flavor; four natures; penetration enhancement effect; essential oils from traditional Chinese

medicine; transient receptor potential channels; hot property enhancing efficacy
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Table1  Essential oils as PE from TCM possessing warm or hot properties

. . , o i RBE N
R RIFEZM  ZVERHE PE K% /% P WX TRE  1gp RBEEC Sk
- ptal ., |1 Py RAN L 318.130 3.10 1.23 6
1.5 W 352.404 3.38 238 7

EEW R EEEN E, B 5 T B0 3.42 8
3 Kiipl - 206.281 3.72 2.06 9

wARM TR ., |1 TS KA 6.39 10
2 PRz 166.174 2.16 1.87 11

W ER *, I 3 TR )1 &g 447.609 4.07 1.64 12
3 Vi Zis 206.281 3.72 2.00 9

i JNE ¥, & 3 Vi Zis 206.281 3.72 3.58 13
10 Pz By 166.174 2.16 34.42 14

A7 214 H. oo, |3 Vi Zis 206.281 3.72 3.36 13
1 o-FE AT 272.251 -1.35 1.89 15

5 FHEE 1A 294.344 5.47 3.36 16

5 FIRFE 416.380 -0.67 9.13 16

5 ANBBFH Rg 801.013 1.66 1630 16

1 e IR 534.552 0.08 3926 17

THEMW TH ¥, 5 YIS 447.609 4.07 3.22 18
7 LR R A8 2.69 8

3 Vi Zis 206.281 3.72 3.07 13

5 P2 1a 294.344 5.47 4.06 16

5 HIRE 416.380 -0.67 442 16

5 ANZEH Rg 801.013 1.66 12.30 16

0.5 N 270.237 5.03 1.66 19

0.5 JE RN 266.334 3.94 1.63 19

0.5 VI 303.358 1.64 1.75 19

0.5 3 AR 167.205 -0.03 1.22 19

2 WA 446.361 0.31 740 20

3 YT 339.385 1.62 146 21

3 KR 284.220 4,58 2.93 22

3 SRR IUT 345.787 5.63 25.71 23

1 TR LR 391.888 4.12 131 24

10 Tl 2 b~ 346.335 2.97 25

TRk ¥, 5 TR )1 5558 447.609 4.07 1.60 12
FAM  FAR FEE, O3 it 55 206.281 3.72 2.09 9
S ¥, 10 LR T R, 1.69 8
1 2R RT3k SR 589.674 0.37 257 26

1 HEL 418.390 0.61 4.07 26

3 HE R 839.960 0.33 149 26

3 6-EHER 294.386 2.48 206 26

3 KiiR-2A 206.281 3.72 329 27

EMREW ERE OFE, A 10 FLLIE ST 244.261 4.11 406 28
3 KiiR-2A 206.281 3.72 2.58 9

JCERW OEE S E, R 3 it 55 206.281 3.72 1.18 29
1 SETAR O FK 391.888 4.12 205 24

MTRALBERZ R 12 AT RN 318.130 3.10 1.57 30

(EE5 11 I C 253 ¥, B, @ o5 W W% 2 357.788 3.93 17.40 31
1 KSR 318.130 3.10 9.63 31

AR e ¥, & 5 =2 136.190 1.56 4266 32

5 Rl BR % 194.184 1.64 45559 32
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5 HiRE 416.380 -0.67 41.09 33

3 Kiipl - 206.281 3.72 1.26 9

TFFiH i ¥, 5 ISEN:R 480.462 -0.42 9.40 34
5 (S 194.184 1.64 439 35

5 A 446.361 0.31 7.97 36

5 R LE 391.888 4.12 456 36

5 MENRR 354.353 3.32 456 36

5 SRR PR B 201.693 2.52 3.34 36

0.5 ERIR/INBET 372.822 0.10 242 37

5 S-SR M IE 130.077 -2.10 7.40 38

5 R T2 244.286 3.87 4.59 38

5 PR 166.174 2.16 11.76 38

EAIPAR HIFF ¥, R 3 iz 206.281 3.72 1.60 9
0.25 ANBBF Rg 801.013 1.66 224 39

0.25 P2 1a 294.344 5.47 1.09 39
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PRI T I FH, K 3 iS5 206.281 3.72 2.80 13
1 e 394.464 1.53 3.54 40

1 T 334.412 1.74 2.55 40

LA AR ¥, iR 3 Rl R % 194.184 1.64 231 41
A3 WA= ¥, i 7 IS 136.190 1.56 1.49 12
AR MR ¥, R 1 S B A, 6.04 10
3 KR 206.281 3.72 227 9

A2 AEE 2 ¥, R 3 Vi Zis 206.281 3.72 222 27
FERMW A EH ¥, R 3 Vi Zis 206.281 3.72 1.47 9
FATT 1 AT . ¥, R\ 3 KR 206.281 3.72 1.71 9
BT BT ¥, & 1 REEH 354.309 -1.87 1.26 42
3 S 7 WE 222.194 1.31 3.67 42

3 REF N 192.168 1.28 4.01 42

Ragm RAw LT, 3 TS 248.364 1.44 6.79 43
5 ISEZiRES 480.462 -0.42 22.60 34

43 ik ¥, i T T8 310.370 1.67 9.39 44
3 it 55 206.281 3.72 2.02 9

B &% ¥, Wi 3 SRR IR 354.309 -0.36 5.38 45
3 2k R R 354.309 -0.36 9.50 45

3 RE2r I R 354.309 -0.97 5.03 45

3 B2 S 464.376 1.75 3.24 45

3 LKA TG 301.342 2.16 3.09 45

3 ST 303.358 1.64 1.27 45

3 EE 446.361 0.31 1.89 46

¥ I FR ¥*, 5 SRR HIETT 345.787 5.63 18.94 23
AN e A N ¥, & 3 it 5% 206.281 3.72 2.54 9
A R HE ¥, & 3 NG| S5 2 357.788 3.93 10.16 47
kPNt £ Wi ¥, i 0.25 ANZRBH Rg 801.013 1.66 1.43 39
0.25 P2 1a 294.344 5.47 1.21 39

Ferb 1gP NELE 1gP, BdEok HALIER https://www.chemsre.com/; *SCHRARIE BAR{E S8, £ 2 FH.
The 1gP in tables is theoretical 1gP, the data is from ChemSource (http://www.chemsrc.com/). * The specific enhancement ratio is not reported in literature;

Table 2 is the same.


https://www.chemsrc.com/；*文献未报道具体促渗倍数；表2
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Table 2 Essential oils as PE from TCM possessing cold, cool and neutral properties
BRI K2 GMASE PRI (B 25%) [ ik
R X FRE 1gP

K- et L ¥, K 1 TR 352.404 3.38 157 7
4 ISEN:R 480.462 -0.42 120 48
2 (S 194.184 1.64 835 49
THEAur At F, I 7 ISEN:R 480.462 -0.42 195 48
5 e Sk 179.171 -2.38 738 50
5 Mo ¥ 388.366 -1.92 809.60 51
5 HRE 416.380 -0.67 3313.00 51
5 [R5 194.184 1.64 206.90 51
5 I Eg 136.194 1.71 15.14 51
5 IR F & 244.286 3.87 8.03 51
5 JRR TR 165.232 1.05 325 52
3 =2 RV 3.89 10
3 Vi Zis 206.281 3.72 1.81 9
1 EET 446.361 0.31 53
1 /NBETR 235.324 3.28 53
1 KR 284.220 4.58 53
1 N 270.237 5.03 53
1 ISE- PN 270.237 3.38 53
1 K& H B 284.260 5.20 53
1 KEm” 254.238 5.03 53
k2 & ¥, K 10 EZ N[O 379.492 471 449 54
S AR ¥, K 10 R E T 345.787 5.63 929 23
2% 3 == ¥, F 1 KiidZis 206.281 3.72 134 55
1 FlZR~H 234.337 3.63 120 55
1 (P 194.191 -0.07 1.16 55
£ 3 2T ¥, O 0.5 5| W 3 = 357.788 3.93 1920 31
1 RS T 318.130 3.10 874 31
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T i ¥, K 3 ERNEFARN 450.610 7.08 7.50 56
Bt bt ¥ WEE. WH, P 3 it 55 206.281 3.72 283 13
3 X} B EL 151.163 0.34 343 57
3 JI &g 136.194 1.71 5.05 58
Bkt ek T, O, O 10 R 2 RS 415.953 5.10 479 59
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Fig.1 Penetration enhancement mechanism of essential oils from pungent TCM acting on stratum corneum
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