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Abstract: Objective To study the main mechanism underlying the effects of essential oils (EOs) from traditional Chinese medicine

(TCM) with hot property on skin barrier function and penetration enhancement. Methods EOs from Gaoliangjiang (Alpiniae
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Officinarum Rhizoma, AOR), Ganjiang (Zingiberis Rhizoma, ZR), Hujiao (Piperis Fructus, PF), Rougui (Cinnamomi Cortex, CC) and
Wuzhuyu (Euodiae Fructus, EF) with hot nature were prepared by steam distillation. Their relative density and refractive index values
were determined, respectively. The chemical composition of EOs and their distribution in the stratum corneum (SC) after dermal
administration were analyzed by GC-MS. The transepidermal water loss (TEWL) values were used to evaluate the effect of EOs on
the skin barrier function of rats. In addition, the skin irritation potential of EOs was investigated by in vivo erythema analysis. The
correlation between the SC reservoir effect of sesquiterpenes of EOs and their effect on skin barrier function was investigated by
correlation analysis. Results  The results showed that the EOs from TCM with hot property all contained sesquiterpenes, which could
reside in the SC after dermal administration. Then the EOs could significantly reduce skin TEWL values, and the order was as follows:
AOR oil > ZR oil > PF oil > CC oil > EF oil. Erythema index analysis showed that the skin irritation of EOs was significantly lower
than that of azone, but there was little significant difference among these EOs. The results of correlation analysis showed that the
presence of sesquiterpenes in the SC was significantly related to reduced skin barrier function following dermal administration of EOs
from TCM with hot property. Conclusion The present study indicated that the sesquiterpene SC reservoir effect may be the main
mechanism underlying the penetration enhancement effect of the EOs from TCM with hot property, which provides a basis for the
interpretation of the law of “higher effect of hot property” via the dermal delivery system.

Key words: traditional Chinese medicine with hot property; essential oils; penetration enhancement effect; sesquiterpenes; stratum
corneum reservoir effect; Alpiniae Officinarum Rhizoma; Zingiberis Rhizoma; Piperis Fructus; Cinnamomi Cortex; Euodiae Fructus;
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correlation analysis; the law of “higher effect of hot property”
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RIMRSLEAE (FIBPI0) gl “#E 53K,
WHEIRZ, RS . AR
R AT T S R o 2545 I B AR VS I
RIUAFAE “RGE G307 R, BIFEERATIZ N,
PR R R 2. T2, SO, SRR
Oy PVEETAH L TR MR 25 R S AN
BEWE RAGIBEE T, BARZYE KL 2 ) i
fih o] BE 2 A5 FmE0). B 5 PR AR M2 B ATA
SCHRARE RE 05 (215 A b 2545 R i 5121, [Rk, ik
FAE NI B

KHALAK, A% 2Fi0 28 R 73 EAT Dy 24 e 5 1k AR 6o ¢

R4 AMPHELMERINAENERESERRERGEFIERIEEARLS] (Xts,n=3)

Table 4 Peak area ratio of sesquiterpenoids stored in stratum corneum by EOs from TCM with hot property at different time

after transdermal topical application (X £ s, n =3)

Fi o= A A R TR L] (PARD /%

R . . : : :
5 min 10 min 30 min 60 min 120 min
i R 2 44.54+4.25 29.08+1.81 12.47+1.03 5.611+0.24 1.4240.50
T2 23.2340.64 16.83+2.85 7.55+1.45 2.944+0.43 1.294+0.34
BRI 15.3442.30 8.9941.32 5.624+2.20 1.95+0.12 0.66+0.25
TR 14.55+0.88 7.91+0.34 4.64+0.66 1.50+0.86 -
P 12.34+1.76 6.01+1.52 3.96+1.29 1.38+0.21 -

x5 AMPHELHRRERINAEAERE S ATEWL E (X£S,n=6)

Table 5 ATEWL Values of EOs from TCM with hot property at different time after transdermal topical application (X £ S,

n=26)
ATEWL {E/(gm2-h™")
PR . : . : :

5 min 10 min 30 min 60 min 120 min
of e -1.66+1.90 -2.15+3.18 -1.50%2.57 0.09+1.86 —0.09+2.69
[ 21.06+5.05" 20.44+5.47 19.19+7.90" 17.49+£8.85™ 14.31+7.76"
T 16.54+5.94" 16.30+4.95" 14.63 +4.84™ 14.52+3.76" 12.91+4.18"
AR ARG 11.124+4.97" 10.70+4.55™" 8.79+4.25™ 5.48+3.90" 3.74+4.43
T By 7.77£5.93" 7.13+527" 6.22+4.49" 5.44+3.08" 5.90+4.56"
PR 10.32+2.60"* 10.44+2.20"" 9.33+2.04™ 8.25+3.14™ 7.05+3.44™
L 32.69+8.63" 31.69+9.68"* 31.89+12.70" 31.06+14.19™ 35.01£15.65"*

x4 "P<0.05

“P<0.05 "P<0.01

*P<0.01

sk

**P<0.001
P <0.001 vs control group
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Fig. 7 Skin EI versus time curve following treatment with
different EOs from TCM with hot property (X £ S, n =6)

&6 AMPHELMZEIINABERERES ATEWL F
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Table 6 Correlation coefficients between ATEWL and PAR
of EOs from TCM with hot property at different time after

transdermal topical application

t/min r t/min r
5 0.927 0™ 60 0.886 0™
10 0.939 0™ 120 0.792 0
30 0.934 0™
*P<0.01
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MR, AR AN R R R, feis
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JHIE (transient receptor potential ion channels, TRP)
R P2 TR IR DR G VERL S YIRS
FIEAPS L BANHIBE T, AfTiE. fBarr
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