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[ Abstract] Objective Alopecia significantly impacts patients' mental health and quality of life. This study aimed
to evaluate the hair growth-promoting effect of the ethanol extract of Centipeda minima (ECM) and to preliminarily
investigate its underlying mechanism. Methods ECM was prepared using ultrasonic-assisted extraction and its main
constituents were examined by high performance liquid chromatography (HPLC). Subsequently, ECM was formu-
lated into 5% and 10% creams with a cream matrix. Mice were randomly divided into four groups: vehicle control,
5% ECM, 10% ECM, and minoxidil. Treatments were applied topically for 21 consecutive days. Hair growth was

monitored and recorded on days 1, 7, 14, and 21. At the end of the experiments, dorsal skin tissues were collected for
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hematoxylin-eosin (HE) staining, immunohistochemistry (IHC), Western blotting, and quantitative real-time PCR
(gRT-PCR) analyses. These analyses were performed to examine hair follicle morphology and the expression levels of
B-catenin and glioma-associated oncogene homolog 1 (Gli-1), aiming to elucidate ECM's hair growth-promoting ef-
fects and mechanisms. Results Phytochemical analysis revealed that the major constituents of ECM included brevilin
A, rutin, chlorogenic acid, and isochlorogenic acid. Both the 5% ECM and minoxidil groups significantly promoted
hair growth, exhibiting comparable efficacy, while the 10% ECM group showed a relatively weaker effect. Histologi-
cal examination revealed an increased number of hair follicles and enlarged hair bulbs in the 5% ECM group, similar
to the minoxidil group. Molecular analyses demonstrated significant upregulation of both protein and mRNA expres-
sion levels of B-catenin and Gli-1 in the ECM-treated and minoxidil groups, with the 5% ECM group exhibiting supe-
rior effects compared to the 10% ECM group. Conclusion ECM effectively promotes hair follicle development and

hair growth in mice, likely associated with its upregulation of B-catenin and Gli-1 expression. Therefore, this study

provides a theoretical basis for the development of Centipeda minima as a potential hair growth-promoting drug.
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Table 1 Reverse transcription reaction system

Moy (LA

2 X RT Mix 10 pl
HiScript® Enzyme Mix 2 L
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Random hexamers (50 ng/p.L) 1 L
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RNase-free ddH,0 FMEZE 20 rL
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Table 2 Reverse transcription program Table 3 qRT-PCR reaction system
ERECC) st ] o A (L)
25 5 min 2XAceQ Universal SYBR qPCR Master Mix 10
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85 38 cDNA 1
RNase-free ddH,0 up to 20
&4 5|9F7
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Gli-1(Mouse)

GGTGTGTAATTACGTTCAGTCG

GGATAGGAGCCTGATTTGTGAT
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Figure 1 HPLC chromatogram of ECM
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Figure 2 Effects of ECM on hair growth in mouse skin
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Figure 3 Effects of ECM on growth and development of

hair follicles in mouse skin (HE staining, magnification x200)
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