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Abstract: Topically applied traditional Chinese medicines (TCM) generally show low transdermal rates and
doses, leading to weak therapeutic efficacy. Here, cataplasm of white mustard seed varnish was prepared. The
effects of iontophoresis and sonophoresis on the transdermal delivery of this TCM and its anti-asthma effect were
evaluated. Active components of white mustard seed, rhizoma corydalis and Radix Kansui were obtained after
alcohol extraction, respectively. The volatile oil in Asarum Heterotropoides were obtained with volatile oil
extraction equipment. The drug loading ratio of cataplasms was 17% (w/w). Franz cell diffusion method was
used to evaluate the accumulated permeation amount and the steady-state transdermal absorption rate of sodium
thiocyanate. The improvement of sonophoresis on transdermal absorption was higher than that of iontophoresis.
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Asthma model of guinea pigs were established. Cataplasms of white mustard seed varnish were applied on
the back of guinea pigs. lontophoresis and sonophoresis obviously promoted the transdermal absorption and
enhanced anti-asthma efficacy of white mustard seed varnish cataplasms. Pathological analysis showed that
iontophoresis and sonophoresis significantly alleviated inflammation. Compared with the model group, IL-4
and IgE levels in the cataplasm group, cataplasm/iontophoresis group, cataplasm/sonophoresis group decreased
obvioudly, although the IFN-y levels markedly increased. Moreover, the therapeutic efficacy of cataplasm/
sonophoresis group was the best in al the groups, even leading to levels similar to that of healthy animals.
lontophoresis and sonophoresis are effective methods to promote transdermal absorption of cataplasms.
Moreover, the effect of sonophoresis is higher than that of iontophoresis. Physical penetration improvement
techniques provide anovel insight for the wide application of transdermal TCM.
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Tablel Matching equation of release profiles in vitro
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Time / h
Figure 1 Effect of iontophoresis and sonophoresis on trans-
dermal absorption of sinapinethiocyanate. n=3, X+s. P<
0.05, "P<0.01 vs blank control group
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A e BT M, Al SR BRI AR AN N, AORE

dar

T

Drug release kinetics Group Equation r
Zero-order Blank control Qn=1.213t-2.7621 0.9729
lontophoresis Qn=12627t+4.2771 0.996 2
Sonophoresis Q,=4.7499t-52016 0.9633
First-order Blank control In(100-Qn) =—0.0129t +4.634 9 0.9720
lontophoresis In(100-Q,) =—0.014 4t + 4.564 0.996 3
Sonophoresis In(100-Q,) =-0.067 6t + 4.7134 0.967 8
Higuchi Blank control Qn=5.2354t"2-7.5009 0.9318
lontophoresis Qn=5.6643t2-1.1652 0.9911
Sonophoresis Qn=20.628 Y2 - 24.09 0.9458
Ritger-Peppas Blank control INQh=1.5929t-1.4253 0.9990
lontophoresis INQ,=0.5337t+1.5762 0.996 4
Sonophoresis InQ,=1.1012Int+1.1006 0.9757
A 50 B 800
- 200 % o0 !
; 150 % P N
= = £ 400
5 100 £
ki © é 200
’ 1 2 3 4 ’ 2 3 4
Time / day Time / day

Figure2 Evaluationindex of guineapig asthmamodels. A: Latent period of asthma; B: Abdominal breathing frequency in 10 min
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Figure 4 IL-4 (A), IgE (B) and IFN-y (C) level in bronchoalveolar lavage fluid of guinea pigs in different groups.

healthy group; "P<0.05, "P<0.01 vs mode! group

#P<0.01 vs
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