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Analysis of Bioactive Molecules Screening in Xiao’ er Shangke Effervescent Granules for Maintaining Bone

Remodeling Homeostasis

Yin Xiaojuan, Wen Huimin, Yang Sha, Yang Zhifang ( Sichuan Provincial Orthopedic Hospital, Chengdu 610041, China)

[ Abstract | Objective : To screen potential quality marker ( Q-Marker) in Xiao’ er Shangke effervescent granules for maintaining bone
cell bone remodeling homeostasis. Methods: Ultra-performance liquid chromatography-quadrupole-time-of-flight-mass spectrometry
(UPLC-Q-TOF-MS) was used to analyze the chromatographic and mass spectrometric profiles of Xiao” er Shangke effervescent granules
extracts from different extraction phases and batches. Sodium ibandronate was used as a positive control, and the UPLC-Q-TOF-MS
fingerprint of Xiao’” er Shangke effervescent granules was established. Identification of major molecular components of each peak was
carried out by the SwissADME online open-source database. Differential molecular spectra were screened, and molecular docking was
performed with bone cell Dickkopf-related protein 1 (DKK1). A binding energy cutoff of <—15.0 kJ/mol was used as the selection
criteria to screen potential Q-Marker for Xiao’ er Shangke effervescent granules in the treatment of closed fractures. Results: Multiple
batches of Xiao’ er Shangke effervescent granules raw materials were randomly distributed and combined to prepare 24 baiches of
Xiao’ er Shangke effervescent granules samples with a similarity distribution range from 0. 901 to 0. 976, indicating consistency in the
active components. The total ion chromatogram analysis identified 18 common peaks, with 12 compounds identified, including (+) -
bicuculline, alpha-sitosterol, 1182-94-1, gibberellin A4, mairin, stigmasterol, coptisine, melianone, lactiflorin, dihydroberberine,
ginsenoside Rh2, and pseudocoptisine chloride. Among them, (+) —bicuculline, alpha-sitosterol, 1182-94-1, coptisine, melianone,
lactiflorin, dihydroberberine, ginsenoside Rh2, and pseudocoptisine chloride were selected as potential Q-Marker for Xiao’ er Shangke
effervescent granules. Conclusion: (+)-Bicuculline, alpha-sitosterol, 1182-94-1, coptisine, melianone, lactiflorin, dihydroberberine,
ginsenoside Rh2, and pseudocoptisine chloride may be the main active components in Xiao’ er Shangke effervescent granules for
maintaining the bone cell bone remodeling homeostasis, possessing the molecular potential of inhibiting DKK1 activity and accelerating
bone cell remodeling, and can be used as a potential Q-Marker for Xiao’ er Shangke effervescent granules in the treatment of closed
fractures.

[ Keywords | Xiao’ er Shangke effervescent granules; ultra performance liquid chromatography-quadrupole time-of-flight mass
spectrometry; molecular docking virtual technique; Dickkopf-related protein 1; closed fracture; quality marker; fingerprint
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s Bl 2148 | At JNE ARA] FF e NIRE S WEKE SR BT K% =t
1 221126 220516 230307 230929 220216 220216 220426 220523 231006 220419 220309 230701 220808
2 230703 220206 231217 230514 230621 220109 220409 220614 220624 221212 220527 221109 220618
3 230511 230907 230306 231024 220928 220808 221126 220310 230601 230804 230708 221106 230421
4 220716 221029 230327 220922 221114 231119 220324 221026 231023 231015 220204 221025 231026
5 221125 230123 231213 220603 231223 220427 230315 220201 230205 220802 230810 221110 220919
6 220401 220102 231029 220515 220516 220208 230211 230517 230116 230601 230810 231020 230609
7 230908 231120 221106 220912 231122 230607 230110 221210 220617 220719 221028 220108 220226
8 220822 230921 230216 230228 230426 220323 230108 221113 230725 230414 220926 230124 220424
9 230906 230925 230423 231017 220326 220827 221022 231029 221011 221217 220326 221008 231009
10 221217 221205 230504 220809 230616 231208 230111 231201 230718 220502 221028 230804 220218
11 220310 230224 221013 230212 231118 220407 220424 230520 230729 231112 230506 220718 230808
12 230508 220715 230609 230503 220716 221126 230704 220511 220827 230418 220725 221124 230723
13 230816 230907 221021 221128 221217 230126 231224 231101 230314 231014 230611 231223 220506
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