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Abstract: Objective

products (AGEs) — induced transdifferentiation of rat vascular smooth muscle cells (VSMCs) into osteoblasts. Methods After

To investigate the inhibitory effect and mechanism of sulforaphane (SFN) on the advanced glycation end

subculture, the fifth generation of VSMCs were selected and divided into the control group [cultured in ordinary medium for 2 d

and medium containing bovine serum albumin (BSA) for 5 d],the AGE group (cultured in ordinary medium for 2 d and medium
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containing 200 mg / L of AGE for 5 d),the SFN group (cultured in medium containing 10 wmol / L of SFN for 2 d and
medium containing BSA for 5 d),and the SFN + AGE group (cultured in medium containing 10 wmol / L of SFN for 2 d and
medium containing 200 mg / L of AGE for 5 d). VSMCs in each group were collected to detect the calcium ion, malondialdehyde
(MDA) and superoxide dismutase (SOD) levels and the expression levels of o — smooth muscle actin (a — SMA),Runt — related
transcription factor 2 (RUNX2) , osteopontin  (OPN) , nuclear factor erythroid 2 - related factor 2 (Nrf2) , NADPH quinone
oxidoreductase 1 (NQO1) and heme oxygenase — 1 (HO — 1) proteins by the western blot. Results Compared with those in the
AGE group, the calcium ion and MDA levels in the SFN + AGE group were significantly lower, the SOD level was significantly
higher (P < 0.05) ;the expression levels of OPN and RUNX2 proteins were significantly lower,the expression level of a — SMA
protein was significantly higher (P < 0.05) ; the expression levels of Nrf2, NQOI and HO - 1 proteins were significantly
higher (P < 0.05). Conclusion SFN can improve the anti — oxidative stress ability of cells, thereby inhibiting AGE — induced
transdifferentiation of VSMCs into osteoblasts,its mechanism may be related to the activation of the intracellular Nrf2 signaling pathway.

Key words: sulforaphane; advanced glycation end product; vascular smooth muscle cell; transdifferentiation; oxidative stress; nuclear

factor erythroid 2 - related factor 2 signaling pathway

BLIR P 8Tk 1 38R I 14 2 A T 46 473 e % 40 it 2
fiE , [ B e I A0 JR 20 2006 i B 25 1) SO M | 2 S B0pE
RS 1 E PR 2 AU AR L S 43 T AR 2 B PR
BB SR IE AL 0 & A OB Bl kR AL T T
BE2 RN T B2 A S IR T 2 (Nef2) 76 480 AR 7 384 977 7 25
Geh R EEAEH Y HUARLE R RS R A ALk
7 T80 R I IR, 200 B v 4 Nef2 2356 7% 28 4 MOA% Y, 05
T UEBR E S 1(NQO ) | IfLET Z 4 — 1(HO - 1)
SEILP Y F 3k, DT 38 SR ML () BT 42 A I SRR T L 36
U I B0 B R FEZ R R , 48
-V LA A (VSMC) ] pi Wi 4 3 AL G Ak Ry A 28 A
VSMC [i] BB 40 B2 oAb — A 8l Rl i 27 i i
PR LT TR Y A R AE S KA A AR 1 R A R R
Hh B E AR D M R S AL 2R 7 ) (AGE) 1T il
I VSMC & Az 480 A0 I R, DA T F A0 40 % 78 1)
D= IR A &~ S BRI iR AR R T O
(SFN)J& S S sk 2 b &, A b s Ak P
O A PRI AR YT VR FE 2 PP 88 B Sl 8 b ml ST
Nrf2 A 515 538 % , 42 o 4L P A AR R 3 RE 1, AT &
LR E IS A58 DA K B VSMC A B9 X 42, 45
1T SEN 7E AGE 155 19 VSMC [5] 8 8 20 54 434k b e
R 1) VR FH B CATLAR , LA Ay e PR 390 iy B 76 97 PR s £
H O KL IR S R IE AT .

1 #Rl57E%®
1.1 UEF. XG5

1025 : DNM — 9602 Yt h7AS (b 3 357 B B B R A BR
5] ) s TG16W RUfE = 1 25 L (T Eppendorf A H] ) 5
GBOX - CHEMI - XX9 - E # mPERE 26t b2 &
B &5 GEFA AR .

2 . SFN(EH MedChemExpress ANELIES M HY -
13755) ;o — P WUV & 1 (o — SMA) 44 (3 [ Bio-
World 2% & , 4tt 5 4 BS70000) 5 Runt #H & #% 5% [N 1 2

(RUNX2)Hifk (4It5 > WL03358) B #f & 11 (OPN) it
A (A5 2 WL00691) , ¥10 FI Pk FH T 2 AE R A B
ONE] T (MDA) (E8 fk P 2 AL i (SOD) 45 B8 1
ARSI 3 7] 5 (R ot AR ) TR 5 I, 1540 o
A003 — 1 —2,A001 =3 -2,C004 —2 - 1) ;Nef2 BTl (3
Proteintech 23 7], #L5°4 16396 — 1 — AP) ; NQO1 #i 14k
(#1t5 4 ab80588) \HO — 1 HL A (Hk5 7 ab189491) , ¥
W H 95 E Abcam 23 7] ; RIPA 24 W (41t 24 POO13B) ,
% it 15 3 (PMISE , it5hy ST506 - 2) .5 x [ FAF
GE R (1L PO01S) 2 B 13 = RAEVHEARA
FRA 7] s AGE (R 3t BE R 27 B g 8 N RS = g v 00 52
g o)

Y0 - KB VSMC (L ifg 78 fHAE R A BR A
A L5 A 2Q0847)
1.2 SHASLIE

A B 3 AR AR 255 5 A VSMC 38 &, 4% 41 i %%
JERAL2 x 100D 5 R0 T 6 FLIE SR b L SE 58 70
X MR [ B SR LG R 2 d + & AR VS & 1 (BSA)
F R SRR IR S d] ACEH (B FR G 32 2 d + &
200 mg/ LAY AGE 55 373E153% 5 d) (SFN 41 (4 10 umol / L
M SEN B FR BE 3 32 2 d + S BSA MG R B4 955 d) .
SFN + AGE 4 (%5 10 wmol / L/ SEFN }5 38 R 15382 d +
200 mg/ LAY AGE i F5 345355 d) .
1.3 iR

5B F- MDA 5 1 B2 SOD 1 « s 37 56 iU 45 40
LS e, PR S U S A TR A TR 3K

HEAFRIAKF R H Western blot i U FE5E G 45
2H 40 M35 5, 0 A 40 MO 2L 6 W [ RIPA — PMSF(100: 1,
VIV) ] RBUBE A 740 1 HBIIMA S x RS o
W, 100 CF AnF4 10 min HGE &8 #8417 SDS - PAGE,
B, DL 5% WENG 4= 0 B AT, 1 F o — SMA L RUNX2,
OPN Nif2 NQO1,HO - 1 . GAPDH K 8 — actin ) — P i#F

69



HFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

2023 4F 12 H 20 H 45 32 345 24 1)
Vol. 32,No. 24, December 20,2023

H (L1 1 000 B 1L 7% (4 °C) Ve, E I E — bt
1h, B3 €% CRBCEE /A IHE g R, UNS
GAPDH J B — actin {55550 & 0 o, ¢ IE A6 25 14 19
AEX Rkt
1.4 Sit=4biE

K SPSS 20. 0 Ge it #48AFHT ATEERRLLX £ 5
TR, BULIA] FLERAT e K58, Z2 20 I He AT B R 260 22
G3HT P <0.05 ZERA G4 E XL,
2 #R
2.1 $5EF.MDA 82X SOD iElk

55X B A, AGE 4140 i 9 5 B F \MDA 7K P
TR, SOD K P i AR (P < 0.05) ; 5 AGE 4L Lk
55, SFN + AGE 2141 g P9 85 2 1 . MDA /K-35 B 3% %
fiX,SOD K- T3 (P < 0. 05) JHEILER 1,
2.2 OPN,RUNX2,a - SMA EHRZKTE

5% BT L # , AGE 41 41 L P9 OPN Al RUNX2 25 1
FEIKIK T4 B E T, o — SMA 283K 7K F i 35 A
(P<0.05);5 AGE 41 L%, SFN + AGE 41 41 il ) OPN
FITRUNX2 £ R A 7K P35 B E L, o - SMA R 138
KK R EF R (P <0.05) 3FULE 1,

ory IR o v
RUNX 2 _ 56 kDa
o - SMA |-=a i !|' . 42LkDa
GAPDH _ 37kDa

DS b
&J Q) P $ P /‘Q) P
N

F1 BAMMASEF MDA K SODKFELLE (X £5,n=3)
Tab.1 Comparison of intracellular calcium ion, MDA and SOD

levels in each group (X = s,n = 3)

285 45 %+ (mmol /L) MDA(nmol /mg)  SOD(U/mg)
X AR 1.23+0.05 1.95+0.08 429.91 +23. 68
AGE 4 2.52+0.19 3.22+0.24°  310.01 +28.35
SFN 41 1.21+0.04 1.84+0.11 458.50 +31. 33
SFN + AGE 41 1.71+0. 15 2.50+0.27"  402.97+24.61*
E: G BALE,P < 0.05;5 AGE4LE P < 0.05,

B1.H2F.
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with those in the AGE group,”P < 0. 05 (for Tab. 1 and Fig. 1 - 2).
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Fig.1 Expression levels of intracellular OPN,RUNX2 and a« — SMA proteins
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Fig. 2 Expression levels of intracellular Nrf2,NQO1 and HO - 1 proteins
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