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Study on transdermal permeation of ethanol extracts from roots of Gentiana
crassicaulis in vitro and in vivo
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Abstract: Objective To establish a determination method for kinds of chemical components of iridoids in the roots of Gentiana
crassicaulis in transdermal absorption liquid, and research its transdermal permeability, so as to provide scientific basis for
transdermal delivery system, clinical medication and reform of the traditional forms of G. crassicaulis. Methods Based on the
results of the previous investigation, in this paper, using the roots of G. crassicaulis as the research subject, a certain concentration
solution of G. crassicaulis extract was prepared by the alcohol extraction method. Three kinds of common penetration enhancers,
azone, borneol and propylene glycol were used. The effects of single penetration enhancer and dual compound penetration enhancers
on the transdermal penetration of five kinds of chemical components of loganic acid, shanzhiside methyl ester, swertimarin,

gentiopicroside and sweroside in vitro and the three kinds of chemical components of gentiopicroside, loganic acid and swertimarin
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in vivo were quantitatively studied by the method of HPLC to investigate the transdermal permeability of G. crassicaulis extract in
mice skin model. Results According to the experimental results, compared to the control group, penetration enhancers significantly
increased the absorption of five chemical components of G. crassicaulis in vitro. Transdermal absorption rates (J) of loganic acid,
shanzhiside methyl ester, swertimarin, gentiopicroside and sweroside were 12.306 0, 1.248 8, 4.187 5, 153.030 0 and 5.012 6
pg/(cm?-h), respectively. The transdermal enhancer effects of A (5% azone), B (5% borneol), C (5% propylene glycol), A + B (2.5%
azone and 2.5% borneol), A + C (2.5% azone and 2.5% propylene glycol), A + C (2.5% borneol and 2.5% propylene glycol) were
9.73, 2.57, 13.94, 15.92 and 8.08 times faster than the control group, respectively. Among these, the group of A + C had a marked
osmotic enhancer effect in vitro. In comparison with the control group, the in vivo percutaneous penetration test indicated that the
dual compound penetration enhancers of 2.5% azone and 2.5% propylene glycol had a marked effect for the permeability
enhancement. Conclusion This study showed azone and propylene glycol significantly promoted the percutaneous penetration
effect of loganic acid, shanzhiside methyl ester, swertimarin, gentiopicroside and sweroside of G. crassicaulis, and this study laid a
foundation for the quality control of percutancous drug delivery preparation of G. crassicaulis.

Key words: Gentiana crassicaulis Duthie ex Burk.; loganic acid; shanzhiside methyl ester; swertimarin; gentiopicroside; sweroside;

azone; borneol; propylene glycol; penetration enhancers; transdermal permeation
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Table 1 In vitro transdermal permeation data of loganic acid with different penetration enhancers (X £s, n = 8)

2H 5 EIPEpays r? J/(pug-em 2h") ER tlag/h On/(ug-cm™2)
T H 0=12644¢+3.1437 0.5502 1.264 4 — -2.49 10.78+0.87
A 0=12.3060¢+0.446 1 0.8855 12.306 0 9.73 -0.04 92.83+2.47"
B 0=2.1670¢+1.187 6 0.786 9 2.1670 1.71 -0.55 17.61+1.01
C 0=10.6070¢—5.701 4 0.9772 10.607 0 8.39 0.54 69.25+3.37"
A+B 0=75911¢+5.773 4 0.7320 7.5911 6.00 -0.76 51.13%6.11"
A+C 0=9.53051¢—2.439 0.921 4 9.5305 7.54 0.26 58.51+4.01"
B+C 0=2.3078¢t+2.8175 0.738 9 2.307 8 1.82 -1.22 16.6011.60

o[ HE: "P<0.05

P < 0.05 vs control group

*2 ARIBEFIMLARE PERINEINZRSERIE (X L5,n=3)

Table 2 In vitro transdermal permeation data of shanzhiside methyl ester with different penetration enhancers (X £s, n =8)

H 51 EVEp ” J/(ug-em2-h) ER fag/h O12/(ug-em2)
A 0=0.741 41+1.4167 0.628 8 0.741 4 1.53 -1.91 5.954+0.45"
B 0=0.596 9 1+1.428 2 0.565 1 0.596 9 1.23 -2.39 4.94+0.39
C 0=1.248 8 1+0.994 7 0.814 7 1.248 8 2.57 —0.80 8.78+0.55"
A+B 0=0.61791+1.2138 0.623 7 0.6179 1.27 -1.96 5.2240.36
A+C 0=0.697 6 t+1.296 6 0.645 5 0.697 6 1.44 -1.82 5.574+0.34
B+C 0=0.48541+1.4524 0.484 8 0.485 4 — -2.99 4.18+0.33

5 B+C4lt#K: "P<0.05
*P <0.05 vs B + C group
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Table 3 In vitro transdermal permeation data of swertiamarin with different penetration enhancers (X *s, n = 8)

2H ) B Epy ? Jl(ug-em2h") ER tlag/h O12/(ug-cm™2)
A 0=0.3004¢—0.2222 0.938 4 0.300 4 — 0.74 1.72£0.03
A 0=3.640 3 ++3.0378 0.782 7 3.640 3 12.12 0.83 29.22+1.55"
B 0=0.9752¢—2.0118 0.703 7 0.9752 3.25 2.06 7.13£0.29
C 0=4.0028¢t—3.194 6 0.970 3 4.002 8 13.23 0.80 26.19+1.38"
A+B 0=2.646 6 t+0.896 1 0.738 5 2.646 6 8.81 0.34 16.18£0.55
A+C 0=4.1875¢t—2.1193 0.904 3 4.187 5 13.94 0.51 23.57+£1.57"
B+C 0=1.0346¢t—14122 0.981 3 1.034 6 3.44 1.36 5.83+0.44

Hapgdbis: "P<0.05

“P < 0.05 vs control group

®4 ANEMREFIXN ZRREFHHNEIIMZESERIE (X £s,n=8)

Table 4 In vitro transdermal permeation data of Gentiopicroside (X *s, n = 8)

) EVEp¥ r? J/(ngrem2h™) ER fag/h O/(pg-em2)
TH 0=9.6103¢—8.4544 0.929 4 9.610 3 — 0.88 60.81%= 4.02
A 0=149.340 0 +—150.18 0.992 6 149.340 0 15.54 1.00 922.71+£37.32"
B 0=46.941 0 t—85.046 0.787 4 46.941 0 4.88 1.81 331.42114.65
C 0=120.650 0 ++98.239 0.818 0 120.650 0 12.55 —0.81 888.61+22.01"
A+B 0=95.3120¢—34.919 0.904 5 953120 9.92 0.37 561.61+16.38"
A+C 0=153.030 0 #—101.75 0.9379 153.030 0 15.92 0.66 866.02+56.31"
B+C 0=39.536 0t—49.915 0.979 8 39.536 0 4.11 1.26 237.844+19.54

Hxpdbis: "P<0.05

“P < 0.05 vs control group

%5 TREHEEFINBERHNAINERSBRIE (X £5,n=8)

Table 5 In vitro transdermal permeation data of sweroside with different penetration enhancers (X £s, n = 8)

ZH EY Ry ? J/(pg-em2h") ER tag/h O2/(ug-cm™2)
A 0=5.0126¢t—3.3944 0.9250 5.012 6 8.08 0.68 27.86+2.58"
B 0=0.7321¢+1.003 3 0.897 6 0.732 1 1.18 -1.37 10.78£0.45
C 0=4.1827t+0.470 6 0.905 8 4.1827 6.74 0.11 28.26+2.59"
A+B 0=0.620 1 ¢10.890 7 0.801 3 0.620 1 — 1.44 8.85+0.34
A+C 0=3.5165¢t—2.5156 0.967 9 3.5165 5.67 0.72 20.87+1.67
B+C 0=1.7457t+0.340 2 0.786 6 1.745 7 2.82 0.19 10.59£1.01

5 A+B HE: "P<0.05
"P <0.05 vs A+ B group
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Ao R BB IEIE I Th RS, AE A SR m A
2R HG I RO 28 S 3535 R U8, AR 5T 76 Tl
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TR OB AR E R R I T — o 1 2R
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Fig. 3 In vivo transdermal permeation test data analysis
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