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[ ABSTRACT ] Aim  To investigate the mechanism by which hawthorn-derived exosome-like nanovesicles ( HDELN )
on inhibiting the activation of rat cardiac fibroblasts ( RCF) induced by angiotensin Il ( Ang Il ) and transforming growth
factor-B (TGF-B). Methods Primary RCF was exiracted and cultured in wvitro. RCF activation was induced by
Ang Il and TGF-B, and the cell viability was detected by CCK-8 assay. ~ Western blot was used to detect protein expres-
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sion levels. RT-qPCR was used to detect the mRNA expression levels.  Cell scratch assay was used to detect cell migra-

tion ability.  siRNA was transfected into RCF to construct a cell model with low expression of SRY-box transcription factor 9
(SOX9) low expression cell model. Results CCK-8 results showed that Ang Il and TGF-B could enhance the cell vi-
ability of RCF (P<0.05). RT-qPCR results showed that Ang Il and TGF-$ upregulated the mRNA expression of type I
collagen ol (COLIAL), type I collagen a1 (COL3A1), a-smooth muscle actin (a-SMA) , periostin ( Postn) , Runt-re-
lated transcription factor 2 (RUNX2) in RCF (P<0.05). Western blot results showed that Ang Il and TGF-B upregulat-
ed the protein expression levels of COL1Al, COL3A1, and a-SMA in RCF (P<0.05). The results of cell scratch assay
showed that Ang Il and TGF-B markedly promoted the migration ability of RCF (P<0.05). HDELN was extracted by dif-
ferential centrifugation and sucrose gradient density centrifugation.  The activation of RCF induced by AngIl and TGF-B
was reversed by the addition of HDELN (P<0.05). Western blot and RT-qPCR results showed that Ang Il and TGF-B
upregulated the expression levels of SOX9 in RCF, while HDELN downregulated its expression ( P<0.05).  After con-

structing a cell model with low expression of SOX9, the experimental results showed that the activation level of RCF with
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low expression of SOX9 was significantly lower than that of normal RCF (P<0.05).

Conclusion HDELN can inhibit

the activation of RCF induced by Ang Il and TGF-B via suppressing the SOX9 signaling pathway.

[ KEY WORDS ]

angiotensin I ; transforming growth factor-B

O JILET 2 Al S I J5 2 1 R 20 I A1 ik B (exctra-
cellular matrix, ECM) 28 BETURBUA R DR A o o0 IE AR
ET AR AN N AE 2 RO AR S v & #E G HEE F
2RI AR T i i e R AR B e AR A ke i A
PIRE R BR O I 5 21 4 48 it (rat cardiac fibroblasts,
RCF) 2> 1 BE 1% AL D LA 2T 48 241 Jid ( myofibroblast,
MF) . MF S REAERRSZ 3010 M A s 3 2540 S 4 Pk, 4]
B2 WCARRE JT, ok &A% O LA I i B BE , T 5 |
KON, & S50 fas > ) Hk, Ml
RCF [a] MF {6 LA B S AR 2 F s a2, 0 i 4
PIRIIBTia BAA EEE L, i Bk R 1 (angio-
tensin Il , Ang I ) F1¥%5 4L 4K K F B (transforming
growth factor-B, TGF-B ) /& U £F 4t 4H ffl 5% 4k iy MF 11
SEVE 5, TGF-B nl il id i Smad2/3 {55 i
1 &0 WLEF eS| Ang T F1 TGF-B W] 3 i Bk i 52
PAHa (7 2 B T 6 {230 RCF [i MF #5461 Kl
FHBLET A AL 25 03597 PTRE S5 A R ™
I, BT AR RO o — T B PR PR 55

FE) A RSN AR 2 K €9 ( plant-derived exo-
some-like nanovesicle, PDELN) & & Z #4975 4 15
o R BT RNA S HA 24 BTG PR 53 A KIRGH
KEARBAMAERIE S 5 H R IE. PDELN %y
JE AN A0 A B M A, AR A s T 2
Y. PDELN A& A& B s A PR i — 264
4 HATRRSE I 25 W s iR A R — R 2 £ [
AR . T B LA PR GG, PRI H, AL,
HOE A BT 0 AR SRR )
RHAE i 22 WRE S 28y 2w A LR, B
LT R AL AG5R0 R IR BTSN kit A i Ak

hawthorn-derived exosome-like nanovesicles ;

cardiac fibroblasts; SRY-box transcription factor 9

Feo i R AEAE N I B g R C L2
i | 22 Wy 25 22 Fh e AU A0 0], 3X 28 i3 BR 6% 35 Bl vh
R | I AP S Al B K - T U8R A RE B
LA S I BT R A TR AE O3 i aE |0 U B
KA HRIIC %, B2 B WS® 1442 £
RALZY 0 E D 2 ERE, T 58 PO ) 0 1 3R
Jri . ARBFSELL Ang 1T Fl TGF-B i5S RCF 751k,
SR FH 22 RS 0o vk 5 REWE B E B0 12 42 IR 1L A Ok 5
G A BE 4 K 4 Y0 ( hawthorn-derived exosome-like
nanovesicles, HDELN) , ¥] 26 # %Y HDELN X} Ang Il
FI TGF-B 41 RCF {f AL A IR S AHSCHLH]
DU 9O JILET AL BT 36 S AT B SR 5 8L

1 #RIEE

1.1 EZilH

1A i J& B% ( Yeasen ) ; Angll( TargetMol ) \ TGF-B1
(MCE) ; 5% #-# % % %/ BCA & & K & & K
# & K 4% % % ¥ B (Biosharp ) ; CCK-8 .5 x SDS-
PAGE % & | # % ¥ 75 it & BSA Fraction V ( Beyo-
time) ; TBS %% ¥ 3, 10% PAGE JX H i #] 4 X 7| £ |
RIPA 2 E A B S M K7 A B A AR &
E1 B 41 4 77 ( Servicebio ) ; ECL & # i . PageRuler 1 %
& A Marker( Thermo Scientific) ;BD A JE #345 (BD) ; 48
A8 1 2 AR (Invitrogen )
1.2 ZHRatESR

SD AR B Mk EDR AR AE,FT
IE5 :SCXK(#)2023-0059, FLH £ 4 7 5 BUG i,
FRROE g fu i A A% R A i R B A0 ik B



546

ISSN 1007-3949 Chin J Arterioscler, Vol. 34 ,No. 6,2026

T37 CHf, L EEMERTAERLEELEE R,
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Figure 1. Angll and TGF-@ induce RCF activation into MF
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Figure 2. Isolation, purification, identification and concentration screening of HDELN
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Figure 3. HDELN can inhibit Ang Il -induced RCF activation
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Figure 4. HDELN can inhibit TGF-B-induced RCF activation
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Figure 5. The inhibitory effect of HDELN may involve the SOX9 signaling pathway
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Figure 6. HDELN inhibited Ang Il -induced RCF activation by inhibiting the SOX9 signaling pathway
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Figure 7. HDELN inhibited TGF-B-induced RCF activation by inhibiting the SOX9 signaling pathway
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