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Pharmacodynamic study of sinapine thiocyanate dissoluble microneedle for acupoint administration against
bronchial asthma

SHI Jianan, SONG Xinli, LIU Xingde, CHEN Huanhuan, YANG Xiaoshuang, YANG Shenglei, SHEN Li, WAN
Kailong (School of Pharmacy, Guizhou University of Traditional Chinese Medicine/National Engineering
Technology Research Center for Miao Medicine/Guizhou Engineering Technology Research Center for Traditional

Chinese Medicine Processing and Preparation, Guiyang 550025, China)

ABSTRACT OBJECTIVE To study the efficacy of sinapine thiocyanate dissoluble microneedle (ST-DMN) for acupoint
administration against bronchial asthma (BA). METHODS The network pharmacology and molecular docking techniques were
used to screen the core targets of sinapine thiocyanate (ST) against BA, and the pharmacodynamics of the top 3 core targets was
studied. Firstly, ST-DMN was prepared (drug loading of ST was 1 mg/tablet) ; secondly, 30 rats were divided into blank control
group, model control group, blank microneedle group, Sinapine powder plaster group (positive control group) and ST-DMN
group. Except for the blank control group, rats of other groups were sensitized with 10% ovalbumin (containing aluminum
hydroxide adjuvant) and nebulized with 1% ovalbumin to induce the BA model. After modeling, blank control group did not
receive any intervention; normal saline was applied to the Feishu acupoint and Dazhui acupoint of the rats in the model control
group, while the blank microneedle group, Sinapine powder plaster group and ST-DMN group were given blank microneedle,

Sinapis alba powder (plaster, 1.5 g) and ST-DMN (3 tablets at 2 acupoints) at same acupoint, once a day, for 28 consecutive

days. After administration, the general symptoms were
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observed and the body mass of the rats was measured. The
pathological changes of lung tissues in rats was observed; the

levels of prostaglandin endoperoxide synthase 2 (PTGS2) ,
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matrix metalloproteinase-9 (MMP-9) and interleukin-2 (1L-2)
in serum, bronchoalveolar lavage fluid (BALF) and lung
tissues were determined. RESULTS Results of network
pharmacology and molecular docking showed that the key
targets of ST against BA were identified as PTGS2, MMP-9,
IL-2, epidermal factor shock

growth receptor, heat
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protein90AA1, etc. Pharmacodynamic experiments showed that compared with model control group, relieved cough, restored hair
color, sensitive behavior, stable respiration and increased body weight were all found in ST-DMN group; the histopathological
changes as the structure of lung tissue, infiltration of alveolar epithelial cells and pulmonary interstitial inflammatory cells were
improved to different extent; the levels of PTGS2, MMP-9 and IL-2 in serum, BALF and lung tissue were significantly reduced
(P<<0.05 or P<<0.01). CONCLUSIONS The anti-BA effect of ST-DMN acupoint administration is good, the mechanism of which

may be associated with decreasing the levels of PTGS2, MMP-9 and IL-2 in serum, BALF and lung tissue.
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