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Study on the Anti-Osteoporosis Effect of Paeoniflorin on Osteoblast Apoptosis and Zebrafish Osteoporosis Model
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ABSTRACT: OBJECTIVE To investigate the effect of paeoniflorin (PF) on the pre-osteoblasts cell apoptosis and its related
mechanisms, and to explore the effect of PF on zebrafish osteoporosis. METHODS In witro, the pre-osteoblast cell line
MC3T3-E1 cells were cultured and the dexamethasone (DEX)-induced cell apoptosis model was used to observe the protective
effect of PF. The cell viability and cell apoptosis rate were detected by MTT assay and flow cytometry respectively. Western
blot was used to detect the expressions of apoptosis-related proteins bcl-2 and Bax. The nuclear translocation of FoxO3a protein
was detected by immunofluorescence assay. The prednisolone (Pred)-induced zebrafish osteoporosis model was established to
observe the anti-osteoporosis effect of PF. The first vertebrae bone area of zebrafish was observed by calcein staining. qPCR
was used to detect the mRNA expressions of osteoclast marker genes tartrate resistant acid phosphatase (TRAP), cathepsin K
(CTSK), matrix metalloproteinases-9 (MMP-9) and osteoblast marker genes alkaline phosphatase (ALP), runt-associated
transcription factor 2a (Runx2a), Sp7 transcription factor (Sp7). RESULTS PF alleviated the inhibitory effect of DEX on the
MC3T3-E1 cell viability and reduced the cell apoptosis rate. Detection of apoptosis-related proteins revealed that PF significant-

ly promoted Bel-2 protein expression and increased the ratio of Bel-2/Bax. PF also significantly inhibited the nuclear transloca-
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tion of FoxO3a protein. Compared with the Pred group, PF increased the first vertebra bone area of zebrafish, inhibited the

mRNA expressions of TRAP, CTSK and MMP-9, and promoted the mRNA expressions of ALP, Runx2a and Sp7. CONCLU-

SION PF inhibits pre-osteoblast apoptosis and alleviates zebrafish osteoporosis, which may be related to the increasing of Bel

-2/Bax ratio and inhibition of nuclear translocation of FoxO3a.
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Master Mix (it 5. 7E25218) ¥ J [ T Vazyme 24
CiE
1.3 FEALAS

Synergy2 % Z I g I 14X (3€ [E Bio- Tek 2
F)3C6 40 M AL (BD Accuri A F]) ; ChemiDoc™
XRS+HUF 0 8 e G TAE # (3% [ BIO-RAD 28
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i) s Tissuelyser-48 il 53 & £ 7 i 41 2L 0F B8 AX
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200 pL oo MEM 52 4= 35 95 56 X AL I A% 0.1%
DMSO ) «o-MEM 58 4= 15 37 5 5 45 25 4 A & %) g
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7% 48 h Jig MTT 1546 0 40 M 7% 77 .
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sis Detection Kit [ 325156 B 45 #24F , i 2 40 Jg A AG
DAL % H A 3 RS g, T = R 1
R T

2.1.4 Western blot ¥z $T -8 H Bel-2 I T
M Bax BU#35  MC3T3-El 40 fifi4% 2 X 10° /fL 4%
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2.2 PF X} Pred 55 A9 BE b ff 1 J50 i F B 0 11 5
D[E‘]:“]

AU B2l 2019 4F 7 A AR 35 B4 4 M)

2.2.1 SR BEMUERRR 3 dpf 19 5E A BEHL
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Acpb 5-GGCGAAGTCCAAAGCTGATT-3
5-CGTCACTTCGGTGAAGAACC-3
5-ACCTAGAACTGGCCCTGAAC-3
ALP 5-GGCCTTACATGAAGCTGTGG-3
5-GTGGAGATCATAGCGGACCA-3
Sp7 5-TGGATTGACCCTCACTGGAC-¥
5-TGGTGCTGGTATTGCTCTCA-3

CTSK
MMP-9

Runx2a
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5-CGGATATGGACCACACTGGA-¥
5-ACAGTCCACCAGGTTCTGAG-3
5-CTGAAGGGACCACCTGAGTT-3
-GTTTCCTCGTGGTGTGTAGC-3
5-CTCCCAGAGCCACAACCTTA-3
5-GATGGTGCTTCCCGGTTTAC-3
5-ATGGGAGAATGGTCGCGTAT-3
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(P<<0.01);%4 7 PF G BE(2 i T Bel-2 ME M E
ik, [F TR T Bel-2/Bax B R, G HE 0.1 pmol/
L PF Al 1 pmol/L PF(P <C0.01), LI B4R FEMH
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Control DEX + 1pmol/LPF

i ....

Bl 4 PF 3t FoxO3a EAK S A ARG (< 100)
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” . .
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Mz —. P T-E 1 Bel-2 MY T-H H Bax B L&
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PF BEAZ 30 DEX % S/ 4l i 98 1~ o H 8 % 7+ &
T Bel-2/Bax B L&, #2785 PF HU AT A H 40 18 3 1
Al BE 5 T Bel-2/Bax R H £,

FoxO % 53 [ - J2& 40 Jf i) 17 5 ol o7 38501 9% ) 0
SR nT A R AR TS . DNA B VR A
o7 4RI 240 43 A B A G 3 TR 3 3K M 7 A0 B A T IR
B, FoxO3a s FoxO Kk ik FE B A, &N F
ZFP AR T R FE S U FoxO3a #8715
AT F S R E LA 6. A BESE kK 3L DEX
REfE I H AKT 15 538 B 305 . 24 AKT 5 &%
Z B 25 B R AL B FoxO3a F 40 i 5 1i) 40 iy
MR 5T R 4 Bim Ml FasL /)3 31 T
X3k 25 &, Ja o 4l i o T i R i oY & B
FoxO3a B g I A2 98 7 3 B K S  [6] 1m0 i 470 0
T3 Bel-2 3k ARBE5E & B MC3T3-E1
i il 26 DEX B35 - 40 A% 8 3R 4 K FoxO3a;
%7 PF Ja. ML #% N FoxO3a LW L, R
FoxO3a W% 5 i 5 B v] B J& PF #1 il mi A% B 20 i
e g i

BB D0 5 NS 4 B A B AR
P RA 0N ANRIHN P ELF - E KD
2R R R L PR BE D A g R & R ML S
FLh W HA B AH R L 3T A 2 5T 3 T B D fa
HESL T OP ghy st & dgy 40 ) R B2 5
WE Pred T TR D a4l fo OP BRI I 1%
FRE RS TR R T AT AR A . B
LRE IRk, ] S AL A A R
oL E B A AR RS L T B T A A 35 ' L
FHZ D YR bR e B 8% 4120, 52 80X 1 8% 19 4y mf
PR BB 20 A2 8 4 B T A S BT RE 4N
T B A L IR fE 4E . Runx2 Hl Sp7
J2 VT R A0 M 43 Ak 1 TR SRR T, R R K P
By B A0 o AR B A bR L Ak R
AR b ALPYY B 40 R R N B SR o iR
5 R AT 1 W — 40 B 0 6 R I TH R R L
2 M) B an TRAP ¥ ¢ 07 %) i, 40 Wb CTSK Al
MMP-9 45 25 11 i 0 1k 56 5, T8 B W e g B e
BB BRI W B S R e R R B R E
FTE A SR ML, AS IR 5 v FRATT 7 B 5 # OP
BRL, W8 PE $T OP &40, 45 RK Y] PF figig B %
Hom OP B 5 fa ity & &, #2758 T PF HA 2388 %
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