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Observation on the Effect of Erzhiwan on Zebrafish Osteoporosis Model and Study on Autophagy Mechanism of Osteoclast

TIAN Tao'’, FU Qiang' , ZHU Jian-kui', YIN Hong"

(1. Yangzhou Hospital Affiliated to Nanjing University of Chinese Medicine, Yangzhou, 225000, China; 2. Nanjing Hos-
pital of Chinese Medicine Affiliated to Nanjing University of Chinese Medicine, Nanjing, 210001, China)

ABSTRACT: OBJECTIVE To observe the treatment efficacy of Erzhiwan on prednisolone-induced osteoporosis of zebrafish
model and to clarify its regulation of autophagy mechanism on osteoclast differentiation. METHODS The young zebrafishes of
good energy after 3 days, normal development were selected. The zebrafish osteoporosis model was established with
25 pmol/L prednisolone. The zebrafishes were divided into control group, model group, etidronate disodium group (300 mg/
L), Mohanlian group (50 pg/mlL), Nvzhenzi group (50 pg/mL) and Erzhiwan group (100 pg/mL). After 4 days, the calcein
staining was adopted to measure the vertebral bone fluorescence area of zebrafish; qPCR was adopted to detect the osteogenic
marker genes ALP, BMP-2b, Runx2 and osteoclast marker genes CTSK, TRAP, NFATC-1 expression. RAW264.7 cells
were divided into control, LPS induction (10 pg/L), EZW (100 pg /mL), MHL(50 pg/mL), and NZZ group (50 pg/mlL) af-
ter they were cultured to 80% ~ 90% density. The mRNA expression of TRAP, CTSK and autophagy - related genes 5
(ATG5), ubiquitin-binding protein 62 (p62), mammalian target of rapamycin(mTOR), and Beclin were detected by qPCR.
RESULTS Compared with the control group, the model group had significant declines in both vertebral bone fluorescence area
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and osteogenic marker gene expression and had significant rise in osteoclast marker genes(P <(0.05,P<C0.01). Compared with
the model group, the ED group, the Nvzhenzi group and the Erzhiwan group all remarkably improved zebrafish osteoporosis
and acted better than both Mohanlian group and Nvzhenzi group (P <C0.01). qPCR showed that compared with the control
group, the model group’s osteogenic marker gene expression significantly declined and osteoclast marker genes rose conspicu-
ously(P<C0.05,P<C0.01). Compared with model group, the ED group, Mohanlian group and the Nvzhenzi group as well as
Erzhiwan group had osteogenic marker gene expression rose significantly(P <C0.05,P<C0.01), and Erzhiwan group has osteo-
clast marker genes reduced significantly(P<C0.01). The in-vitro study showed that the expression of osteoclast marker genes
CTSK, TRAP, ATG5 and NFATC-1 induced by LPS as well as autophagy-related genes mTOR, ATG5, Beclin, p62 all rose
(P<C0.01). The Erzhiwan group, Mohanlian group and Nvzhenzi group significantly decreased the expressions of osteoclast
marker genes and autophagy-related genes(P<(0.05, P<C0.01). CONCLUSION Erzhiwan can significantly improve the clini-
cal symptoms of osteoporosis in zebrafish model, its mechanism may be related to the inhibition of the osteoclast-differentiation
by reducing autophagy-related gene expressions.
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(25 pmol/ L) HE 7Y 25 21 Je AR W 2 — 4 (300 mg/L)
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ATTGTTCTCATCGGCAACCG
unx2 GTGGAGATCATAGCGGACCA 1750
CTCCCAGAGCCACAACCTTA
CTSK CGTCACTTCGGTGAAGAACC 1595
ACAGTCCA-CCAGGTTCTGAG
TRAP GGCGAAGTC-CAAAGCTGATT 1690
CGGATATGGACCACACTGGA
NFATC-1 CCAAGGTGGTGTTTGTGGAG 2991
CTGGCTTCTCTTCCGCTTTC
GAPDH TGGTGCTGGTATTGCTCTCA 1329
ATGGGAGAATGGTCGCGTAT
CTSK CAGTAGCCACGCTTCCTATCC 1583
ACTGGGTGTCCAGCATTTCC
TRAP CTGAACACCACGAGAGTCCT 1683
TCAGTTGGTGTGGGCATACT
ATGS GGAACCACCTTGAGTCAGGA 2 317
AGTG-GTCCTGTGTGTCTCAG
mTOR ACTGTGCCAGAATCCATCCA 8612
ATAAGCAGCTCCACTTGGGT
Beclin ATTGGACCAGGAGGAAGCTC 2004
CACCTGGTTCTCCACACTCT
p62 CCTGCCTTCCGTCTTCTGTA 1916
TGGTCCAGGGTTTCTTACTCC
GAPDH GGTTGT-CTCCTGCGACTTCA 1296
TGGTCCAGGGTTTCTTACTCC
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W A TR TR 1 W R G CTRAP) MG {6 T 40 i % 11+
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AL BE S0 %) 46.(9 dph UE R K 3E B ALP, BMP-2b, Runx2 ik ;
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l#, %% P<0.01, x+s5s.n=6,
B3 AYMNHDSERBREESHREERRIZNZMN
2.4 TR RAW264. 7 4 i 5 58 1Y 5
AT 24 h J5 MTT A I 45 41 40 B 3% ).
525 11 4 M . RAW264. 7 40 i 75 58 5 3% 4
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T L PR Y 0 A0 R P T AR R U R TR R

P 2 0 PN ) A R G A M T o i
R G 1% R OR AR AR b R L
VE—Fh sl 25 0 1 WS & 52 5 Ay 4 i S8BT 0 A4 Py F-
77 A BT Y e o BEE A Y LR SZ B A0 18 e
GRAE R AR SR EREG., WAMRE
Y, LB o 32 2K A R IR B i JB 6 P A A MR e 5
LI R P ol 4 0 2 TR ST L e LR e 0
T, Beclin, p62, mTOR 5 ATGS & # T &8
A, Beclin-1 /2 [ W) 2h 9 2R R L A8 A W /2
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