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Effects of hydroxylsafflower yellow A on epiphyseal injury of tibial bone in rats
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Abstract; Objective
(HSYA) on epiphyseal injury of tibial in rats through neurotrophic factor —3
(NT-3). Methods Fifty male SD rats were randomly divided into
control group, model group, HSYA group, NC group and sh — NT -3

To study the effect of hydroxylsafflower yellow A

group, with 10 rats in each group. Except the control group, the injury
model of tibial epiphyseal was established in the other 4 groups by high
speed dental abrasive drill. The HSYA group was given 10 mg - kg™
HSYA by intragastric administration once a day for 6 weeks. NC group
and sh —NT =3 group were respectively injected with 1 mg - kg ™' sh — NC
and sh — NT =3 through the tail vein, once every two days for 6 weeks.
The control group and model group were given the same amount of normal

saline intragastric and caudal intravenous injection. Quantitative real —
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time polymerase chain reaction was used to detect the expression level of NT'—3 mRNA. The expression levels of bone
repair markers and Notch receptor 1 ( Notchl ) signaling pathway related proteins were detected by Western blot.
Results The mRNA levels of NT -3 in control group, model group and HSYA group were 1. 00 £0. 17, 3. 31 +0. 59
and 5. 16 £0. 84, respectively. The relative expression of runt related transcription factor 2 protein in control group,
model group, HSYA group, NC group and sh — NT -3 group were 1.00 +0.17, 3.67 +0.63, 7.36 = 1.35,
7.31 £1.42, 5.74 + 1. 32, respectively; the relative expressions of osteoblast — specific transcription factor protein
were 1.00 £0. 18, 5.76 +1.01, 8.49 £1.42, 8.56 £1.54, 6.48 + 1. 16, respectively; the relative expressions of
Notchl protein were 1. 00 £0. 18, 1.44 +0.23, 1.79 +0.34, 1.83 £0.35, 1.52 +0.27, respectively. The above
indexes in the model group were compared with the control group, the HSYA group was compared with the model
group, and the sh — NT -3 group was compared with the NC group, and the above indexes were statistically significant
(all P <0.05). Conclusion
activating Notchl signaling pathway.

HSYA improves tibial epiphyseal injury in rats by promoting NT — 3 expression and
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B E linked immunosorbent assay, ELISA ) i &, ¥ L
I BRI R0 A (hydroxysafflower yellow pig-

H 4 ARV RHA PR w AR 7 S b ALV E F I K

ment A,HSYA) ZZLAERY FEIE NI, HSYA HAY
EI I IR =R AN L7 = 2R A ) | f = | IR RS
PEFI o Notchl {553 VR4 40 R 40 MBS 5 oAk K
PR ERR M2 F% T - 3 (neurotrophin -3,
NT -3) J&—RE LAY AP, BRAE R AN il o 2
F) AR, W BS54 /)N Bl 4 e o
THEIMHIE R o AHT 78 4 2 B 48 5 5
RIR B, 2T Notch ji s SCHESE A Notch 3Z {4 1 ( Notch
receptor 1, Notchl ) {55 f £ 95 HSYA @i NT -3
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i 200 ~ 250 g, 1l PG4 i R Be g k. S Rk
5 :SCXK () 2022 - 0002, A 5256 28 11 P4 B2 Bk R4
PR Be sh WA & B & At ME (1 B S

DW2024067) .
AmE5RF REAALEOR A, B B

25 mg, 4. =98.0 % ,#t5:23675, 2 E MCE /A )
Az o Trizol BRI , 52 1 FEBR A w] A 7™ 5 S kil
A&, Bt Roche 2w AR 7™ 5 SEINE i S i R T i
JZ % ( quantitative real — time polymerase chain reaction,
qRT - PCR) 51 &, B B B A YR A IR vl 4R
72 K ECE AL HE 2 (bone morphogenetic protein — 2,
BMP -2) H b K A F - B (transforming growth fac-
tor — B, TGF — B ) 15 672 0% B 2 3 ( enzyme —

FL I 4 J8 75 M [ ( matrix metallopeptidase, MMP) -9 |
MMP - 13 Runt #H %% 5 K7 2 (runt related transcrip-
tion factor 2, Runx2 ) . R B 4 s B M F H 1+
(osteoblast — specific transcription factor, Osterix ) | i P4
R (alkaline phosphatase, ALP) , T % Ji JR 2 M.
Notchl | Notch Fit {& 2 4 1 ( Notch ligand protein 1,
Jaggedl) H M -3 — B51% i E 0 ( glyceraldehyde —
3 - phosphate dehydrogenase , GAPDH ) Hp {4 | B AR i %A
W EFR i Il FEh R BRE G 40, o i
Abcam /AN AE 72 AR KE — B4 (hematoxylin — eosin,
HE) Qe o iaGh) &, i DU AR RSO BRA R AR

{X8% TE -95RM i oF i , AR 58 M 45 B2 7
A FRA F 7 i s ELX808 FighR X, 3¢ [ Biotek /3w
77 it s ChemiDoc B AR R 5E, £ Bio -~ Rad 2w ™
s SLAN — 96S qRT — PCR X, b i % 47 B 7 24 W
R
2 ZEWHE
2.1 #EgED

SD KU 109% 7K S BRI R B, B IS mm
B IR DI, 2 B T v T AL, D R A e (R
SKEHARN 2 mm)  FESTA KR S mm fh T ] AR T
T, PR At S T A e 8 4l AT i 2 R A v 8] 36 R R
Wit o
2.2 pHEERHHE

H 50 HUSD R ] BEZH AT ZH CHSYA 41|
NC 4171 sh — NT -3 21, 52 10 2, BRXT B AL AR Ho A
440 By IR B R R 00 B AL, HSYA 4
10 mg - kg ') HSYA #EH AL, d, %25 6 Ji;NC 41
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FE HSYA 4119 3ERE 1 B # kiS5 1 mg - kg™ 45 (XS
B8 sh - NC,4&f2 K1 IK,i%E%E6 Ji;sh - NT -3 47
HSYA 21 3R 1 # ki 5 1 mg - kg™' sh - NT -3,
B2 RUIREZL6 JH ., XTI AR 25 T 5 )
0. 9% NaCl J# B F R i Ik 4 o

2.3 HE 3BNRARESHEZTL

BUK BRUIR 4% 22 5 WRE [ B K A i 3
VIR BT R, 8 i 5 4T HE e, DG BB W€
PN N e g TSR e R
2.4 ¢RT -PCR &MEZFHKREFTEIP NT -3,
MRRERX Y IEE B 9 (sex determining regionY —
box9,S0x9) . I BRFEEHF X BZ/EEH mRNA
Kyt X Feik kT

Trizol B B A 41 K BUIE B - B0 RNA,
e SR &5 L cDNA, ] RT - PCR 350 & #4172
B PCR,§ M 04195 °C 5 min;95 C 10 5:60 °C 30 s,
G35 40 YKo LA GAPDH SN2, 4% 2 7% 11 mRNA
FHXS FIRIKF-

2.5 ELISA &l &% A KR Mmi&E+ BMP -2 fa
TGF - Bliy7kE"!

KA ST R IR BRSO IE IR, 4 C i 4 h, LU
4000 r » min~ ' B0 10 min B 5, #% ELISA 345
S UL PBESR A BMP -2 fl TGF - B1 35K,
2.6 FEARIMTEKRNSEXRRBEARPELHNNE
it ik 7k F

SEFE R BRI R i 21, BB 50 3% ) SR B R
o —MEmk 2 ( bicinchoninic acid , BCA) € & H
W U 20 g BAE CHLUK REIEE RN IS, A —
PU,7E4 CWEF R, AR 40, 76 37 CHE
2 hJg, g A 2 OGN Gk AT A2 RO TR 4
PL GAPDH SN2, i Tmage J B3 A 4% 2H 25 F AR X
TIBKF-

3 FitEsE

JH SPSS 24. 0 B fF AT GE it o b . iR BEORH

X+ sFR A U IR ST AR A ¢ K

# R

1 NT-3A8AARBREBHRHRHRIE

HSYA 441 10 mg - kg~ ' (1) HSYA ¥ ¥ 4h 3 ; NC
Z7E HSYA R3ERY FREIIKIES | mg - kg™ 251
X} R sh — NCjsh — NT -3 4178 HSYA 4 ({3t i
BKEEST 1 mg « kg™ sh— NT =3 ; % B 20 IS AR 20 245

SEHEIY 0. 9% NaCl JEH FRFIKT S

BRI 2 A SRMR 5 % IR 4, B B mT LB SR 5,
HAEA K R A0H2 0, T B i s HSYA 4 545
R AR, K BRI LT & A, M5 R PERE IR
PR 8 — o B R WGE, W 1, Xf B4 B R A
HSYA ZH ) NT - 3 mRNA A X} 3% ik 7K °F 43 il Ky
1.00 +0. 17 3.31 £0.59 F15. 16 £0. 84, FLFIL] 5%f
ML AR L, KRR BB 8 NT -3 mRNA FHX)3R187K
S E TR (P <0.001) ; HSYA 41 SRR A HE, K
FUR BB i NT -3 mRNA X R E K B E &
(P<0.001),

_Control

;E | LAY “ .l.
JEE BB B TR B TR ANE — DAL (% 200)

Hematoxylin — eosin staining of tibial epiphysis of rats

1 KHKR
Figure 1
in each group ( x200)

Control group: An equal amount of 0. 9% NaCl was injected into the sto-
mach and the tail vein; Model group: The model of tibial epiphyseal injury
was established and 0. 9% NaCl was injected into the stomach and caudal
vein; HSYA group: Given 10 mg + kg ™! hydroxylsafflower yellow pigment A

by intragastric administration once a day for 4 weeks.

2 REAEEER ABINT -3 XZFHKRMF
i BMP -2 #0 TGF - Bl 7k F By 2501

X IR L2 HSYA 2H  NC ZH il sh — NT -3
Hr) BMP — 2 KiEKF 200 o (12.35 £ 2.13) |
(43.67 £8.09) .(97.13 +13.82) .(95. 10 =14.28) F
(61.22 +10.37) pg » mL™", TGF — Bl 3k /K433
J (98.26 + 17.08 ). (318.24 + 54.88 ).
(439.19+£71.96 ). ( 423.13 + 64.40 ) HI
(315.07 £51.62) pg - mL ™", FERILLHY Eibdgbr %t
WEAL b B, HSYA 4] 9 1 3k 45 A5 5 6 B 41 4t
sh —NT =341 1y FidFshr5 NC AL, 7E S it I

SRS E (¥ P <0.001)

3 REAHEEZABINT -3 NIEARRER
ERE K E R

RT - qRCR SZEG A6 IR BB 2H 2 Sox9 | 1T BRI
J 2R R X R SR T mRNA A RE 7K B
SXTHRZAAA L , HSYA 4 5HRIZHAH L, sh - NT -3 2f]
HNCHMW, FEG it EERHARITFEX
(P<0.05, P<0.01, P<0.001), 031,
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F1 SARBEBGIREY KT mRNA XS 235K 1)
HH (2 £5)
Table 1 Comparison of the relative mRNA expression levels of

bone injury markers in each group(x +s)

Group n Sox9 collagen [ collagen X
Control 10 1.00+0.18 1.00 £0. 17 1.00 £0. 19
Model 10 5.16+0.87*"* 4.23+0.79*** 4.72+0.81**"*
HSYA 10 7.18 £1.25%*  6.33 £1.21%*  7.94 +1. 46"
NC 10 7.07 £1.31 6.27 +1.19 8.02+1.52
sh-NT-3 10 5.89=%1.14% 5.090.97° 6.14=1.34%°

NC group: On the basis of HSYA group, 1 mg -+ kg ™! sh — NC was injected
into the tail vein once every two days for 6 weeks; sh — NT =3 group: On
the basis of HSYA group, 1 mg + kg ™' sh — NT — 3 was injected intrave-
nously every two days for 6 weeks; Sox9: Sex determining region Y —box 9;
Compared with the model

AP < 0.05,

Compared with control group, *** P <0.001;
group, P < 0.001;
A4P<0.01.

Compared with NC group,

4 REAHERZABINT -3 NEARRKE
M E BRI RIEH R

B BRI A I R BB U LR G K
MMP -9 F1 MMP — 13 2 [ AH XS 23K K F- SR
X HEZHAH L, HSYA 4 SR AH L, sh - NT -3 Qﬂ ’3
NCAMLI, R EESHEHRITFE
(P<0.05,P<0.01,P<0.001), 052,

T2 AARRE AP HCHE R BBAREY B AR
BB LR (2 £ 5)
Table 2 Comparison of relative protein expression levels of chon-

drocyte remodeling markers in bone tissue of rats in each group

(x xs)

Group Cathepsin K MMP -9 MMP - 13
Control 1.00 £0. 15 1.00 £0. 17 1.00 0. 19
Model 6.87x1.32*** 5.60£1.09**" 8.83£].79**"
HSYA 9.26 1. 84" 8.86 1. 75" 13.28 +2. 44"
NC 9.15+1.77 8.74 +1.71 13.37 £2.18
sh-NT-3 7.63+1.362 6.19£1.26%%  10.41 £2.0222

Dose and n refer to table 1; MMP - 9. Matrix metallopeptidase — 9;
MMP - 13 Matrix metallopeptidase — 13; Compared with control group,
" P<0.001; group, P <0.01,
##P <0.001; Compared with NC group, P <0.05, 2P <0.01.

Compared  with  the model

5 REAHEEZABINT-3MZIHAREE
EREMRIEH R

15T BRI A K B 2 20 Runx2 | Osterix
ALP F1 T B it 28 AH R Rk 7K B R 2H 5500 BR 4
FH G, HSYA éﬂ'—ﬂ‘ﬁ’*”éﬂi‘ﬁ [t,sh = NT -3 21 5 NC 4]
M, g it EES A ST E X (P <0.05,
P <0.01,P<0.001) ,ﬂ%\:z3o

R3 BARBEHAR BB EWE AR RBEAKT- (v £5)

Table 3 Comparison of relative protein expression levels of of bone repair markers in bone tissue of rats in each group(x +s)

Group Runx2 Osterix ALP Collagen [
Control 1.00 £0. 17 1.00 £0. 18 1.00 £0. 16 1.00 £0. 20
Model 3.67+0.63" " 5.76 £1.01* "~ 2.43 £0.42" " 4.890+0.84"""
HSYA 7.36 +1. 35" 8.49 1. 42 5.77 £1. 047 7.55 1. 41"
NC 7.31+1.42 8.56 +1.54 5.73 £1.15 7.41 £1.38
sh-NT -3 5.74+1.32° 6.48 +1.16%% 3.86 0. 68444 5.97 £1.02°

Dose and n refer to table 1 ;Runx2; Runt related transcription factor 2; ALP; Alkaline phosphatase; Compared with control group,

*** P<0.001; Compared

with the model group, **P <0.001; Compared with NC group, P <0.05, 44P <0.01,24%4P <0.001.

6 REAREBZABINI-3NEAKR
Notchl {5 5@ HEEXE B RILHN T

SFHAZ A2 HSYA 41 NC 411 sh — NT -3
21 Notchl & 1 AH X 2R 3K 7KF-43 51 24 1.00 0. 18
1.44 £0.23 .1.79 +0. 34 1. 83 0. 35 f1 1.52 £0.27;
Jaggedl & 1 A X 3R 35 /K SF 43 51 1,00 + 0.20,
1.23 £0.21.1.92 +0.37.1.96 £0. 41 fi1 1. 61 =0. 31,
BRI ) b iR 8 bR 5 %) R4 Hu g, HSYA 4110 ik 4g
PR SERIZE A LG, sh — NT -3 40/ Fikfs b5 NC 41
M, EGIT 2 E 2 RA G2 E L (P <0.05,
P<0.01),

I o i B TR L B LA P A
3, A AL BN AT R 2 H B R DA AT R S5
AT I RAE o AT R B, e BB B it 5 1 7
KRB A n] WL B R0 05, B R B R
I T UL, NT -3 mRNA k7K - T, HSYA 4b
S K BRI ER AL LT- 8 G, i b -5 RAEAE AR I 45
B — € FEBE MY B, NT - 3 mRNA R KK F-#R kT
e, EDN RS2 U D e 2R R AR R IB A, NT -3
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PEAEAC PR 7, Horp BMP -2 R4 i 8 40 5 1
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