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Comparative Study on Transdermal Absorption of
Bulleyaconitine A in Four Skin Barrier Models of Rabbits

ZHANG Peipei ', CUI Jiali ¥, LIU Hongbin ¥, TANG Dangzhu”, YANG Yan", Li Deguang®
(1) School of Pharmacy, Kunming Health Vocational College, Kunming Yunnan 650500; 2)
Innovation and R & D Center/Drug Safety Evaluation Center, Yunnan Bai Yao Group Kunming
Yunnan 650111; 3) Dept. of Orthopaedics, Kunming Municipal Hospital of Traditional Chinese
Medicine, Kunming Yunnan 650051, China)

[Abstract] Objective To compare the transdermal absorption of Bulleyaconitine A on normal rabbit intact
skin, normal rabbit damaged skin, pathological damaged normal skin, and pathological damaged injured skin
barrier models in vivo. Methods  The rabbit model of pathological injury was obtained by intramuscular injection of
50% glycerol. The damaged skin was prepared by gently rubbing the skin surface with a wooden stick wrapped in No.

1 sandpaper until it turned light red. Four skin barrier models were topically treated with Bulleyaconitine A gel. Blood
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samples were collected at various time points after drug administration for normal skin (1 h, 2h, 3h, 4h, 5h, 6h,
8 h, 10 h) and damaged skin (1 h, 2h, 3h, 4h, 5h, 6h, 8h, 10h, 12h, 24 h, 36 h). HPLC-MS/MS
was used to detect drug concentrations in rabbit models at different time points after Carbenoxolone administration.
Drug pharmacokinetic parameters were calculated using DAS 3.2.0, and inter—group pharmacokinetic parameters
were statistically analyzed using SPSS 23.0. Results  The trends of three pharmacokinetic parameters, AUC(0-t),
AUC(0-), and Cmax, in four skin barrier models of rabbits are consistent. They are as follows in size order:
intact skin of normal rabbits > damaged skin from pathological injury > intact skin from pathological injury > intact
skin of normal rabbits. Different external skin environments have a significant impact on the permeability of
Bulleyaconitine A absorption. The permeability of damaged skin is significantly higher than that of normal skin (P <
0.05). Pure pathological damage (internal injury), with consistent skin conditions, shows no significant impact on
the absorption and elimination of Chuanwu (P > 0.05). Compared to intact skin of normal rabbits, damaged skin
from simulated external trauma, and damaged skin from internal and external trauma, the absorption of
Bulleyaconitine A significantly increases and the elimination capacity significantly decreases (P < 0.05).
Conclusion  The barrier function of the stratum corneum is the main limiting factor for Bulleyaconitine A
transdermal absorption. Bulleconitine A may accumulate in the body under the condition of trauma or internal or
external injuries, which may affect drug safety. When conducting experiments on transdermal drug delivery
formulations, it is advisable to simultaneously compare normal skin with damaged skin caused by simulated trauma
or pathological damage from internal and external injuries. Studying the transdermal absorption under conditions
simulating clinical muscle and skin injuries from internal and external trauma will help in a more comprehensive and
accurate evaluation of the efficacy, pharmacokinetics, and toxicological properties of transdermal drug delivery

formulations.
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Tab.1 Determination of precision, accuracy and recovery of Bulleyaconitin A in rabbit plasmaby LC-MS/MS [(X+ 5), n=6]

S e H A (n=6) H [ (n=18) e
(ng/mL) (ng/mL) KEHE (%) WERRIE (%) (ng/mL) KEHIE (%) WEE(%)  (=6)(%)
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Fig. 4 Pathological examination of physical contusion(x10)
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Tab.2 Main pharmacokinetic parameters of Bulleyaconitine A in rabbits with four different skin models [(X+s5), n=6]

SR IEH ZRARIEH B RE TEH FEARBIAR Bz R S B A0 1E B Bk 9o B3 e 0 B
AUC(0-t)(pg/L-h) 2.199+2.204 25.117+16.462 2.682+1.834 20.834+11.167
AUC(0-0)(jug/L-h) 3.215+4.099 25.637+16.244 3.059+1.934 21.553+10.376
Cmax(pg/L) 0.379+0.316 2.495+1.570 0.472+0.302 1.655+0.828
Tmax(h) 3.667+1.033 3.5+1.378 3.167+0.983 4.833+1.472
t1/2z(h) 3.5732.725 9.533+10.476 3.071+0.885 13.244422.289
CL(L/h) 3882.402+3 555.427 362.47+446.772 1709.041+849.386 251.724+192.713
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Fig. 6 The average plasma concentration-time curves of

Bulleyaconitine A in rabbits with four different skin

models
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Tab.3 Statistical results of significant differences about main pharmacokinetic parameters in rabbits with four different

skin models

EEIES 1 R IE W B2 k- S BB 01 15 o B2 - 1B R 1E Bk IR R B k- 1E R e R k-
BEEHER IEH F R BB B R BRI R Bk BB GEB A BRI B TR
P[AUC(0-t)(pg/L-h)] <0.016" <0.003" <0.522 <0.609 <0.02"
P[AUC(0-00)(pg/L-h)] <0.010" <0.002" <0.522 <0.615 <0.02*
P[Cmax(pg/L)] <0.025" <0.025" <0.522 <0.273 <0.016°
P[Tmax(h)] <0.817 <0.044" <0.411 <0.136 <0.143
P[t1/2z(h)] <0.078 <0.055 <0.749 <0.337 <0.150
P[CL(L/h)] <0.010° <0.006" <0.522 <0.423 <0.006"

‘P <0.05,
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