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Establishment of in vivo models for trichogenic activities evaluation
via hair follicle cycle regulation
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(Beijing Key Laboratory of New Drug Mechanisms and Pharmacological Evaluation Study, Institute of Materia Medica,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China)

Abstract: Hair follicle is the organ of hair growth. Hair growth is highly associated with hair follicle cycle,
which can be assessed by both promoting hair follicles from telogen to anagen and prolonging the anagen duration.
In this study, according to the investigation of the hair follicle cycle in C5S7BL/6J mice, an evaluation model for the
activity of hair follicles entering the anagen was established. Then, the hair follicle cycle was synchronized by
beeswax-depilation, and the correspondence between the skin phenotypes and each phase of the hair follicle cycle
was quantified, and the efficacy evaluation model for prolonging the anagen duration was innovatively constructed.
Two mouse models established in this study can be utilized for active substances discovery and pharmacodynamic
evaluation in vivo, which provides the methodology for development of hair growth promoting-drugs and health
products. All animal experiments were approved by the Animal Care & Welfare Committee of Institute of Materia
Medica, Chinese Academy of Medical Sciences and Peking Union Medical College (approval numbers: 00001932,
00001933, 00007786, and 00007787).
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Figure 1 Hair follicle cycle and dorsal skin photographs of female C57BL/6J mice. A: Schematic representation of the hair follicle cycle

and corresponding skin color changes in female C57BL/6] mice. The 1¥ hair follicle cycle initiates at postnatal day 28 (P28) and progresses

synchronously. The 2™ hair follicle cycle exhibits a "wave-like" growth pattern characterized by asynchronized phase transitions. Color-

coded timeline indicates skin color variations corresponding to different hair follicle cycle phases: grayish black (anagen), grayish white

(catagen), and light pink (telogen); B: Representative dorsal skin photographs of P43-P53 mice after depilation; C: Representative dorsal

skin photographs of the same mouse from P49 to P89. Corresponding time points are marked as "postnatal days (days after depilation)"

above each image. The yellow arrows mark the fixed skin region across different time points. M: Morphogenesis; A: Anagen; C: Catagen; T:

Telogen
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Figure 2  Establishment of the model for hair follicle cycle transition evaluation from telogen to anagen. A: Schematic diagram of the
experimental model; B: Representative dorsal skin photographs of mice of model group and 2% minoxidil group; C: Body weight curves
over time; D: Schematic illustration and formula for calculating hair growth score; E: Hair growth score of model group and 2% minoxidil
group; F: Hair follicles histological analysis of two groups on Day 16, showing longitudinal (top panel) and transversal (bottom panel)
sections. Scale bars are marked at the bottom-left corner of each image. n = 8 (model group), n = 6 (2% minoxidil group), mean = SD. “P <
0.01
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Table 1 Comparison of two models for trichogenic activities evaluation
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Figure 3 Hair follicle cycle synchronization by beeswax-depilation. A: Representative dorsal skin photographs of the same mouse across
different days after depilation; B: Histological analysis of hair follicles after depilation. Scale bars are marked at the bottom-left corner of
each image; C: Schematic representation of synchronized hair follicle cycle after depilation; D: Quantification of dorsal skin color across

different days after depilation. n = 5, mean + SD
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Figure 4 Establishment of the model for evaluating duration of hair follicle anagen. A: Schematic representation of model establishment;

B: Representative dorsal skin photographs of mice of model group and 2% minoxidil group; C: Quantification of skin color of two groups;

D: Body weight curves over time. n = 5, mean + SD. P < 0.05, "P < 0.01
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