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Research on the effects of curculigoside on aortic dissection rats by inhibiting
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Abstract .

curculigoside on rats with aortic dissection by the inhibition of the

Objective To investigate the ameliorative effects of
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reactive oxygen species /NOD - like receptor thermal protein domain associated protein 3 ( ROS/NLRP3) pathway.
Methods
curculigoside ) , high — dose experimental group (100 mg - kg~ curculigoside) and combination group (100 mg - kg™’

Rats were randomly divided into control group, model group, low — dose experimental group (50 mg « kg ™'

curculigoside and 1. 75 mg + mL ™" trimethylamine N — oxide), with 12 rats in each group. The rat model of aortic
dissection was established by intragastric administration of 0. 1 g - kg ™' B — aminopropionitrile (BAPN). Cardiac blood
was collected, and the levels of interleukin —6 (IL - 6) and tumor necrosis factor — o« (TNF — o) were determined by
enzyme — linked immunosorbent assay ( ELISA). hematoxylin — eosin ( HE) staining and Van Gieson staining were
used to evaluate histopathological changes and the degree of elastic fiber rupture. Reactive oxygen species ( ROS)
levels were detected using 2’,7’ — dichlorodihydrofluorescein diacetate (DCFH — DA) staining. The mRNA expression
levels of matrix metalloproteinase 9 (MMP —9) and matrix metalloproteinase 2 ( MMP - 2) in aortic tissues were
measured by quantitative real — time reverse transcription — polymerase chain reaction ( qRT — PCR). The protein
expression levels of apoptosis — associated speck — like protein containing a CARD ( ASC) , NLR family pyrin domain —
The IL -6 levels
in the low — dose experimental group, high — dose experimental group, control group, model group and combination
group were (49.06 +4.98), (37.18 +3.81), (35.62 £3.63), (72.34 £7.33) and (50.03 +5.08) pg - mL~',
respectively; the TNF — o levels were (25.63 £2.64), (16.35 £1.71), (15.31 £1.62), (42.06 +4.23) and
(26.15 £2.64) pg - mL™", respectively; the degrees of elastic fiber rupture were 2. 01 +0.22, 0.85 +0.09, 0 =0,
3.22 +0. 34 and 1. 85 £0. 19, respectively; the ROS levels were 358. 62 +36. 64, 203. 11 £20. 15, 186.34 £19. 11,
588.64 = 60.03 and 361.24 + 37.24, respectively; the relative mRNA expression levels of MMP - 9 were
1.67 £0.18, 1.15+£0.12, 1.02 £0. 11, 2.45 0. 26 and 1. 72 0. 19, respectively; the relative mRNA expression
levels of MMP -2 were 1.88 +0.19, 1.24 £0.14, 0.98 £0.10, 2.85 £0.30 and 1. 91 £0. 20, respectively; the
relative protein expression levels of Caspase — 1 were 0.85 +£0.09, 0.55 £0.06, 0.44 £0.05, 1.24 +0. 13 and
0.88 £0. 10, respectively; the relative protein expression levels of ASC were 0.97 £0.10, 0.64 +0.08,
0.55+0.06, 1.48 £0. 16 and 0. 89 +0. 09, respectively; and the relative protein expression levels of NLRP3 were
0.64 £0.08, 0.35 +£0.05, 0.25 £0.03, 1.02 £0. 11 and 0.72 +0.09, respectively. Compared with the control
group, the above indicators in the model group were significantly different (all P <0.05) ; compared with the model

containing 3 (NLRP3) and caspase — | in aortic tissues were detected by Western blotting. Results

group, the above indicators in the high — dose experimental group were significantly different (all P <0.05); and
compared with the high — dose experimental group, the above indicators in the combination group were significantly
different (all P <0.05). Conclusion Curculigoside can effectively ameliorate BAPN — induced aortic injury in rats.
Its protective mechanism against the development of aortic dissection may be associated with the inhibition of the
ROS/NLRP3 signaling pathway.

Key words ;curculigoside ; reactive oxygen species / NOD —like receptor thermal protein domain associated protein 3 pathway ;

aortic dissection; inflammatory reaction
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AL ARG B Tk bk BEEHEYI R A4k
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AEFERE , R VR IR 2% 3 BT A U0 R, ]2 U AR AR
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JEWT S <25 % 52 43 O I A5 45 4 v RE AR =25% F
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Frofie BRG] A5 AR R O 4% 48 8 i 17 DCFH - DA
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2.7 REMEXREZEZEMNERERPEEER
E AE5 9 ( matrix metalloproteinases 9, MMP —9) Fl
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mRNA ) &£

JH TRIzol 1871 A\ 3= 5l ik 4 2R b 2 BUE RNA, 4K
J& I HiScript I RT SuperMix ¥ RNA Kf 5L %6 5%k
Ho# A 48A% BE 4% B8 ( complementarye deoxyribonucleic
acid, cDNA ) , 7F B 4 iff 5% 25 52 ¥ ( polymerase chain
reaction, PCR) &4t H1 ] SYBR - Green 3Bt PCR B &
YAt 52 I PCR 3 Ao 380 Jok b 308 366 BT 104 706 BF 13 1L
(eycle threshold, Ct) {H L) B — actin }y N Z: 4 5 mRNA
R EE AT, ] 274 D743 i MMP ~9 mRNA Al
MMP -2 mRNA ik, B - actin IE[55[4:5" - GAG-
GCATCCTGACCCTGAAG -3', ) [n 5|4y :5" — CATCA-
CAATGCCAGTGGTACG -3'; MMP -2 IE 5| #).5" -
CAGCCGACTTTTGTGGTCTTC - 3', [ [0 5| 9. 5" -
CAGTGGACATAGCGGTCTCG - 3'; MMP - 9 JF [q]



Chin J Clin Pharmacol

653

Vol. 42 No. 5 March 2026 ( Serial No. 451)

5147:5" - CAGCCGACTTTTGTGGTCTTC - 3', I 1] 5|
¥ .5 -~ GTACAAGTATGCCTCTGCCA -3’
2.8 EHRIIZEKNESEKHAL F Caspase -1,
‘& CARD Z5#335 A9 T- 48 X Bt s % 2 B ( apoptosis —
associated speck — like protein containing a CARD),
ASC) #1 NLRP3 %z

FHTBCE S8 T o3 A B0 22 il M 3 3l ik 2 21
PRIBCENEE 1, e ol P R ) e ) A 2 1 VR B
i#id SDS ~ PAGE 73 B EE 5T, RS S5 ENF] 0.2 pum 2§
IR IR L, 5% NG - W3 % 2, S8 J5 15 Caspase — 1
ASC I NLRP3 —477E 4 C R, I 5N 4t
R o RGO 8 B BT AR AT T A
&, I35 Fluor Chem pfR REGEFAT MG o
3 FHitFaE

JH SPSS 27. 0 B AF AT HETT o0 Mo T BTRLLL
X =537, Z2 L IA] ORI R R 3R 5 2200 #, 2 2L 1) B 4%
J SNK - ¢ %6 o

# X

1 lFENEZHKXRME IL -6 0 TNF - o B0
S0 BRAH AR BE, A B 2H O BRI L - 6 A
TNF — o2 BF N (35 P <0. 05) 51K, 5 77 4 5
B 2H SRR ZE H A, KB I L~ 6 1 TNF - o K
2B AR, RS B R R A G E S
(¥ P <0.05) ;65 20 5 v R it S AR BE , RRLRY
M3 L~ 6 F1 TNF — o /K-F-H B Th i, fE4e 1T B
EFRAGIEE L (P <0.05), k1,
2 (FEXEFRELREF N
HE Ze (0 7R X BRZH KB 3 3l DR BE 45 4 56 %%

Control

LT AEHES B 55, oK L 5 1 A1 B IR s B AR AL R R 32 8
WKBELE R0 , 21 AEHES 2L , 32 20 IR RS B2 14, R
RN IR , PR 2T A Dy 2R B w5 A R
S K B B Ik RE B 405 0, 2R 4EHES A Y, R
AR /L, B AT A D 2R B B A, L, S R S
LG PR S A A H T o R S A R R 2 80
JIKRELERA A S 45455 , SRk 7 AW AR SN, WLIET 1A,

Van Gieson Yeff g 7R« %f B2 K R 32 gl ik B 41 41
SEHE D O AT Y BN R R AL, R
W AR 4 5 1K e 79t 5 56 5 3 2 K B Bl ok B
HARPNE , R 2R Al /D, v s 71 S 6 4 9
D B S 5 3565 LA L v R S 6 A R BRL e
RYEA TR, WA 1B K3k 2,

x®1 SYUKRAMKA K (IL - 6) F1 b g 3638 A F
(TNF - o) KA LA (% £ 5)
Table 1

necrosis factor — o« ( TNF — o ) levels in each group of rats(x +s)

Comparison of interleukin — 6 (IL — 6) and tumor

Group n IL-6 (pg-mL™") TNF -a(pg-mL™")
Control 10 35.62 +3.63 15.31£1.62
Model 10 72.34£7.33* 42.06 £4.23*
Experimental — T, 10 49.06 +4. 98" 25.63 £2. 64"
Experimental — H 10 37.18 +3.81%4 16.35 +1.71*4
Combination 10 50.03 +5.08% 26.15 +2. 642

Experimental-L

Control group: No special treatment; Model group: 0.1 g - kg™! BAPN;
Experimental — L group: Modeling and 50 mg - kg™' curculigoside;
Experimental — H group: Modeling and 100 mg - kg™' curculigoside;
Combination group: Modeling, 100 mg - kg™' curculigoside and
1.75 mg - mL~" thrimethylamine — N - oxide; Compared with control
group, * P <0.05; Compared with model group, *P <0.05; Compared with
experimental — L. group, 4P <0.05; Compared with experimental — H group,

4P <0.05.

Experimental-H Combination

B 1 AR EDIRHELRIFAN - HLL(A) ( x100) Fl Van Gieson(B) G [ ( x200)

Figure 1
(B) ( x200)

Stained images of the aortic tissues from each group of rats under hematoxylin — eosin (A) ( x100) and Van Gieson staining
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55X BRAAAH LG , SR 2H K B F= Bl Ik 22X ROS i 2%
Hfn(P <0.05) ; SACF A AH Eb IG5 751 2 S 36 4 oK
BB B Bkd14 ROS BRRAIK, 7E G T2 2R A GiT#

B (¥ P<0.05); 5@ & SC i H AR T, BG4 R

BsﬂzszWﬂ,/\ ROS B EH M (P <0.05) , L33,
4 (UFEXTEZIRKELR MMP -9 1 MMP -2 mRNA
RIEHF M

5% BRZEAR L, B2 4 K R 32 3l Bk L 2L MMP -9
Ml MMP - 2 mRNA A Xt 3 ik /K 7 3 & 3% 3% Jin
($ P <0.05) ; SEIRILIAH L AR | 5 751 2 S 30 41 KRR
F KL MMP -9 Fil MMP -2 mRNA X} F k7K
FEREM ARt L ERWARITEE X
(¥ P <0.05) ; 55 & S g 2 AH b, BEA 20 R R 3=
HKLHLMMP - 9F1I MMP -2 mRNA FHX} 335 7K -1
WEWIN(¥H P<0.05), 0134,
5 {LFEXTHL G Caspase —1,ASC 1 NLRP3 &
HRIERF T

Ejx B4 AH e, BE B4 /Y Caspase — 1, ASC Al
NLRP3 5 HAHXS e 3h K- 1 i E 38 fm (3 P <0.05) ;
SRR AL, K R i SE g 24 1Y Caspase — 1, ASC
A1 NLRP3 2 1A X 3R IR K B AR, e g it 2 b
SIA G E (B P <0.05) ; 5@l & B@éﬂm

K2 ATV LER R A LA (v £ 5)
Table 2 Comparison of the degree of elastic fiber rupture in each

group (x %)

L, 644111 Caspase — 1 ASC 1 NLRP3 & [ #H % &
KK R ER () P <0.05) , WLE 2 FiEK S,

Caspase-] ~ ‘—e — S e -_— D

Asc e SHED SHED seee e 22 (D2

NLRP3 e D S s Sl (10 kD2

Pacin G S S SRS G 2 D:
A B C D E

2 FHEE B BEE LA A S b e B R A E R i 1
(Caspase — 1) 7% CARD ZEHy3sf) 08 T-AH SCBE SRR 1 (ASC)
A NOD Se R A2 7 A ARG B 45 s 22 3 (NLRP3)
EEAMXFREKF

Figure 2 The relative expression levels of cysteine dependent
aspartate directed protease 1 ( Caspase — 1), apoptosis associated
speck like protein containing a CARD( ASC) , and NOD, LRR and
pyrin domaincontaining protein 3 ( NLRP3) proteins in the tissue
detected by Western blot

A: Control group; B: Model group; C: Experimental — L group; D:

Experimental — H group; E: Combination group.

x4 KBTS EEAE 9(MMP -9) Fi MMP -2 {5{f
BZIR (mRNA) AR IR L (2 £ 5)

Table 4 Comparison of matrix metallopeptidase 9( MMP -9) and
MMP -2 messenger ribonucleic acid (mRNA) relative expression

levels in each group (x £s)

Group n MMP -9 mRNA MMP -2 mRNA
Group n Degree of elastic fiber fracture Control 10 1.02 £0. 11 0.98 +0. 10
- Model 10 2.45+0.26" 2.85+0.30"
;Or;lli)l i(o) 3 22 iO . Experimental — L 10 1.67 0. 18" 1.88 +0.19*

- 22 0.3 Experimental -H 10 115 £0. 12%4 1.24 £0. 14%4
Experimental — L 10 2.01 +0. 22* P e e
Experimental  H 10 0.85 £0. 09%A Combination 10 1.72 +0. 192 1.91+£0.20%
Combination 10 1.85+0.192 Compared with the control group, *P <0.05; Compared with the model

Compared with the control group, *P <0.05; Compared with the model
group, *P <0.05; Compared with the experimental — L group, 4 P <0. 05}

Compared with the experimental — H group, “ P <0. 05.

F3 AUHETER(ROS) JOLMBER (% +5)
Table 3 Comparison of reactive oxygen species ( ROS )

fluorescence intensities in each group (x *s)

group, *P <0.05; Compared with the experimental — L group, 4 P <0.05;

Compared with the experimental — H group, 2 P <0. 05.

&S5 FAILIZU T Caspase — 1 ASC Fl NLRP3 4 AR 23k
IR (2 £ 5)
Table 5 Comparison of the relative expression levels of Caspase —1,

ASC and NLRP3 protein in each group of tissues (x +s)

Group n ROS fluorescence intensity Group n  Caspase — 1 ASC NLRP3
Control 10 186.34 +19. 11 Control 10 0.44 +0.05 0.55 +0.06 0.25 +0.03
Model 10 588.64 +60.03 * Model 10 1.24+0.13* 1.48+0.16* 1.02+0.11°
Experimental — L 10 358. 62 +36. 64" Experimental -1, 10 0.85 £0.09*  0.97 £0. 10  0.64 0. 08"
Experimental — H 10 203. 11 £20. 15*4 Experimental -H 10 0.55 0. 06*4 0.64 £0.08%4 0.35 £0.05%4
Combination 10 361.24 £37.24% Combination 10 0.88+0.10% 0.89+0.09” 0.72+0.09°

*P <0.05; Compared with the model
group, *P < 0.05; Compared with the experimental — L, 4P < 0.05;
4P <0.05.

Compared with the control group,

Compared with the experimental — H group,

Compared with the control group, *P <0.05; Compared with the model
group, *P <0.05; Compared with the experimental — L group, 4 P <0.05;

Compared with the experimental — H group, 2P < 0. 05.
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A I 9% 96 B, S0 I I 70 L & e v e SC AR
FBkIe)Z K TS B Al IR, IR RO R
SERF, 40 TNF — o F 1L - 6, 99 A5 0] LLIE A [ )
RAE(F 738 [ I 1 9 0E 40 A%, 982D TNF — o FlI
IL - 67K, A €38 E Sk Je )2 LA . ABFIEER,
IL -6 TNF — o 7E B - ZEEANNE I S0 FE ke Z K
AR B, 38R RAE N2 5 F B ke )2 R A
F ke 2 rp ) oA RS 4 2 ik S S E M Ik FE VRO AN 4
JHI A o e i, o S0 A i 0 RN 3 Bl ik BE AR i) MMP
JUT- R fifk 210 B /1356 Jo v 1 & 28 1 R840, A I g
YRR R 2 22 B W, 78 iR (R 28 5 A% v ke SC s
VERT, Xt BBk REA [ RE BA (R R fE 2 . AR
R, MMP -2 FIMMP -9 mRNAFIXF 35K AL 350
ke 2 ig i, 527 32 B ke )2 % A ARG 3 3h Ik 4n
MUAPEE BRI 3G . ASEH AR bt R Rt A e
SR O WU 5 Th R A E ] BAE S ke 2
gt —2 0o . (HEN 8 THE, E3hkeZ R
AR AE SN AR, MMP —2 1 MMP —9 mRNA A% #35
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