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Abstract  This study investigated the effect of high concentration of ATRA (all-trans retinoic acid) in vitro

on the biological characteristics and function of epiphyseal cartilage cells in SD rats and the effect of ATRA in vivo
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on tibia growth plate in SD rats. The epiphyseal chondrocytes of SD rats were studied and ATRA was used as the
intervention factor. CCK-8, cytometry, HE staining, Annexin V-FITC apoptosis flow cytometry, Hoechst staining,
cell scratches and Transwell experiment were used to evaluate the cell proliferation, cycle, morphology, apoptosis
and migration after ATRA treatment. The changes of proteoglycan, collagen-II and collagen-X related functional
proteins were detected by Western blot. Male SD rats at 3-weeks were divided into control group, 60 mg/kg-d
ATRA group and 80 mg/kg-d ATRA group for continuous gavage for 10 days. The length of the head and tail of
each SD rat was measured on the first day and the tenth day of gavage, and the tibia growth plate was stained with
HE after 10 days of treatment. The results showed that, compared with the control group, the proliferation ability
was weakened and the cell cycle was blocked in S phase (P<0.01). Compared with the control group, the occur-
rence of apoptosis increased (P<0.01) and the migration ability was inhibited (£<0.05). Western blot results showed
that the expressions of proteoglycan, collagen-11 and collagen-X were significantly lower than those of the control
group (P<0.01). Compared with the control group, the head and tail length of the ATRA treatment group were all
shorter (P<0.01). HE staining of tibia growth plate showed that the growth plate in the ATRA gavage group was
narrowed or even closed. This study confirmed that high concentration of ATRA could inhibit cell proliferation,
inhibit cell migration, induce cell apoptosis, and reduce the expression of related functional proteins. Excessive
ATRA has been shown to affect the endochondral osteogenesis of growth plates in SD rats. Finally, ATRA caused
the epiphyseal plate to be partially or completely closed in advance, thus affecting the growth of body length of SD

rats.
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Fig.1 Cell proliferation rates of different groups
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Fig.2 Changes of epiphyseal cartilage cell cycle in SD rats
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Fig.4 Effects of ATRA on epiphyseal chondrocyte apoptosis in SD rats with flow cytometry
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A: Hoechst staining of control group; B: Hoechst staining of treatment group with 30 umol/L ATRA; C: Hoechst staining apoptosis statistics. The red
arrow shows the nucleus of an apoptotic cell; **P<0.01.
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Fig.5 Effects of ATRA on epiphyseal chondrocyte apoptosis in SD rats with hoechst
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A-D: the scratches of the control group at 0, 12, 24 and 36 h; E-H: scratches of 30 mol/L ATRA treatment group at 0, 12, 24 and 36 h; I: statistical chart
of scratch healing rate. **P<0.01.
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Fig.6 Effects of ATRA on epiphyseal chondrocyte migration in SD rats
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A: Transwell diagram of control group; B: Transwell transfer diagram of treatment group with 30 pmol/L ATRA; C:Transwell transfer absorbance sta-
tistics. **P<0.01.
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Fig.7 Transwell assay assayed the migration ability of cells
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Fig.8 Expression of Aggrecan, Collagen-11, Collagen-X with Western blot

(A) B ©

+» =)} e
1 1 1

S}
1

Head to tail length difference

(=}
1

> > >
o°°\@ F ¥

Q& Q&

Q LY

A B: SDARUE B 1 RAE 10K 4 EA . 60 mg/kg-d ATRA . 80 mg/kg dATRAZL KA LLI; C: Sk K ZEiH K. *+P<0.01, SafIRA L.

A,B: general comparison of the control group, 60 mg/kg-d ATRA group and 80 mg/kg-d ATRA group on the first and 10th day of gavage of SD rats; C:

head and tail length statistics. **P<0.01 compared with the control group.
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Fig.9 Changes of head and tail length in SD rats
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A~C: XHIE4L. 60 mg/kg.d ATRAZL. 80 mg/kg.d ATRAALA: KA AIHE YL 4 [, D~F: A~CE a7 HEF UK.

A-C: HE staining of growth plates of control group, 60 mg/kg-d ATRA group and 80 mg/kg-d ATRA group; D-F: the picture of the black box in A-C.
E10 SDAREKIREEETNL

Fig.10 Growth plate thickness changes in SD rats
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