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Abstract: Objective To investigate the impacts of aconitine on cardiac function and ventricular remodeling in heart failure model

Wi AER: 2024-02-27
EEWE: WibE P ELGFEREEE (2022442)
1EEREN: BBE, &, BIEEAN, WL, THR7 NS ERZ)% . E-mail: need115@163.com



+ 1100 « FI9HBESH 202445 H AR &GwEkA  Drugs & Clinic Vol. 39 No. 5 May 2024

rats, and its regulatory effect on miR-150-5p during this process. Methods SPF grade SD male rats were randomly grouped into sham
surgery group, model group, trimetazidine group, aconitine group, aconitine + antagonimir NC group, and aconitine + miR-150-5p
antagonimir group, with 15 rats in each group. Except for the sham surgery group, all other groups established heart failure rat models
by ligating the left anterior descending coronary artery. The left ventricular end diastolic diameter (LVEDD), left ventricular end
systolic diameter (LVESD), and left ventricular ejection fraction (LVEF) were measured for cardiac function indicators of rats in each
group. ELISAwas applied to detect the levels of myocardial injury indicators cardiac troponin | (CTnl), brain natriuretic peptide (BNP),
and N-terminal B-type brain natriuretic peptide precursor (NT-proBNP) of rats in each group. Heart and left ventricular mass index of
rats in each group were measured. Masson staining was applied to observe the myocardial tissue morphology of rats in each group,
TUNEL staining was applied to detect the apoptosis rate of myocardial cells of rats in each group. RT-qRCR was applied to detect the
expression of miR-150-5p and cyclin D2 (CCND2) in myocardial tissue of rats in each group. The double luciferase reporter gene
experiment verified the targeting relationship between miR-150-5p and CCND2. Western blotting was used to detect the expression of
CCND2 protein in myocardial cells. Results Compared with the model group, the cardiac function indicators LVEDD, LVESD,
myocardial injury indicators CTnl, BNP, and NT proBNP levels, cardiac mass index, left ventricular mass index, myocardial fibrosis
area, myocardial cell apoptosis rate and the level of CCND2 mRNA in the aconitine group decreased (P < 0.05). The levels of LVEF
and miR-150-5p increased (P < 0.05). Supplementation experiments with miR-150-5p antagomir showed that the protective effects of
aconitine on cardiac function and ventricular remodeling in rats with heart failure were reversed, and CCND2 mRNA levels were
increased (P < 0.05). Compared with miR-150-5p mimic-NC group, the expression of CCND2 protein in myocardial cells in miR-150-
5p mimic group was significantly decreased (P < 0.05), and the double luciferase reporter gene experiment verified that there was a
targeted relationship between miR-150-5p and CCND2. Conclusion Aconitine plays a protective role in cardiac function and

ventricular remodeling in rats with heart failure by up-regulating the expression of miR-150-5p.
Key words: aconitine; heart failure; miR-150-5p; cardiac function; ventricular remodeling; CCND2
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15s, 60 C. 30s 3L 40 MEFS; 70 °C. 10s. 43l
PL U6 F1 GAPDH A2, RH 2722 HE miR-
150-5p Al CCND2 ) mRNA X} Fik & . 5175
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£ 1 BEAROIREEFRAELE ( X +s, n=15)
Table 1 Comparison of cardiac function indicators in each group of rats ( X #s, n =15 )

4531 Pk LVEDD/mm LVESD/mm LVEF/%
BFAR 5.14+0.58 1.91+0.27 75.34+6.21
it 7.62+0.81" 4.20+0.55" 41.67+3.82"
S 10 mgkg™? 5.95+0.62% 2.38+0.32% 68.91+4.73*
5 3Lk 10 pgkg?® 6.18+0.68* 2.45+0.39% 65.24 1 4.38*
13 34, +antagomir-NC 10 pg-kg 1440 mg-kg™ 6.29+0.65" 2.51+0.46% 65.52+4.61%
5 3L 4+ miR-150-5p antagomir 10 pg-kg™+40 mg-kg™ 7.354+0.79%@ 3.87+0.49%@ 44.85+3,76%@

HEFARHELLE: "P<0.05; SHMALE: *P<0.05; LHHisEMMRHLLE: *P<0.05; 515 KiRHLILE: @P<0.05,
P < 0.05 vs sham-operated group; *P < 0.05 vs model group; &P < 0.05 vs trimetazidine group; @P < 0.05 vs aconitine group.
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®2 HAKXFIMFES CTnly BNP F1 NT-proBNP K EaEEEE ( x +s, n=15)
Table 2 Comparison of CTnl, BNP, and NT-proBNP levels in serum of rats in each group ( x s, n =15 )

2H 51 Fil & CTnl/(pg ML) BNP/(pg mL™)  NT-proBNP/(pg mL™1)
(EERZN 28.64+1.35 69.37+7.12 157.35+12.62
Ay 67.24+3.69" 182.46+13.65" 315.64+23.87"
ith 3% fth 10 mg-kg™ 32.82+1.57* 78.63+8.21% 174.92 +15.83*
5 35 10 pgkg® 35.43+1.62% 83.54+9.16% 185.37+16.20%
137 +antagomir-NC 10 pgkg 1440 mgkg? 35.78+1.80% 84.23+8.69* 189.84+16.17%
13 3J.f% 4+ miR-150-5p antagomir 10 pg'kg 1+40 mgkg? 63.57+3.48%@ 172.34+12.07%@  283,65+20.685%@

HEFARALE: "P<0.05; SHMALE: *P<0.05; SHhFEMEMAIE: 4P<0.05; 553kHILER: ©P<0.05.
“P < 0.05 vs sham-operated group; *P < 0.05 vs model group; &P < 0.05 vs trimetazidine group; @P < 0.05 vs aconitine group.

£3 RAAROBERMAOEEHMLE ( x s,
n=5)
Table 3 Comparison of heart mass index and left
ventricular mass index of rats in each group ( X +s,n=5 )

i _ @H}Eﬁ%&/ E@%?‘%&/
(mgg™) (mgg™)
RFEAR — 2.68+0.17  0.45+0.04
it — 415+0.28" 0.78+0.08"
il 10 mgkg? 2.87+0.20¢  0.58+0.05
L 3L 10 pgkg? 2.91+0.18%  0.61+0.06*
1 S+ 10 pgkgt+ 2.94+0.19* 0.60+0.07*

antagomir-NC 40 mg-kg™
53 g+miR- 10 pgkgt+ 3.85+0.26%@ 0.74+0.074@

150-5p antagomir 40 mg-kg™*

S5BFARMALE: "P<0.05; SHEALLE: P<0.05 Hlli
flRZHELEL: P<<0.05; 51 LiKZHLLE:: @P<0.05,

“P < 0.05 vs sham-operated group; *P < 0.05 vs model group; &P <
0.05 vs trimetazidine group; ®P < 0.05 vs aconitine group.

2.4 BT B ERROAA L TLE L AR

BFARLE KRR OUAIA FHES, HEahs,
KRILI R4t SHFAREAML, BAHKER O
WIAnE L, 36O 4LIX IR (P<
0.05); SHERIAMLL, HhIEAh R4 A SR K R
WO A 4 X S/ (P<<0.05); 53k
A, 2308+ miR-150-5p antagomir 2H A iR # {40
ULET 44k X I B4 K (P<<0.05), W 1. % 4.
25 Bt ER RO AT SN

LR RIZAAHEE, 2R 2 AN 5 S B2 KRR
WL T % B3 PR (P<<0.05); 5 2 3kR4iAd
EE, 1 3B 4 miR-150-5p antagomir 2H K LU LZH A
FHTREZETE (P<0.05), WK 2. %5,
26 ST ZHEKRRCALELEH miR-150-5p A
CCND2 mRNA 7k By 820

SRR, 25 At R 2 AN 5 Sk B2 KRR O

= s

=~ AR CR) K
153 f+antagomir-NC

5355+ miR-150-5p
antagomir
1 Masson FEMBAFOANALRALEL (X200)
Fig. 1 Masson staining observation of pathological changes
in rat myocardial tissue (>200)

F4 BRAARONAHENIZEMELE ( x+s, n=5)
Table 4 Comparison of the degree of myocardial fibrosis in
each group of rats ( X +s,n=5 )

215 HiE FYELIX $5/%
BFER — 0.75+0.05
iRt — 25.64+1.38"
BN 10 mg'kg™ 6.83+0.73*
5y 3L 10 pgkg? 7.2440.86%
L 3Ltk + 10 pg-kg14+40 mgkg?  7.35+0.83%

antagomir-NC
38 4+ miR-150- 10 pugkgt+40 mgkg™? 21.93+1.14%@
5p antagomir
H5|RFARALR: "P<0.05; SHEAHLLK: *P<0.05; Sl
fBRA AR #P<0.05; 515 B tb: ©P<0.05.
“P < 0.05 vs sham-operated group; *P < 0.05 vs model group; &P <
0.05 vs trimetazidine group; @P < 0.05 vs aconitine group.

WLZH 25 miR-150-5p 3 F+ %, CCND2 mRNA [%
ik (P<<0.05); 55 3kiZHAH L, 2 3kA% +miR-150-
5p antagomir Z1 K BLC LS miR-150-5p & 3% ¢
fik, CCND2 mRNA & F+m (P<0.05), ML 6.
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Tunel

EERN HIESLS

5 35 1535 +antagomir-NC % 3L7 + miR-150-5p
antagomir

2 TUNEL SEENA RO AMEEETER (X400)
Fig. 2 TUNEL method for detecting apoptosis of rat cardiomyocytes (>400)

x5 BEAXFONMMEATRMELE ( X+, n=5)
Table 5 Comparison of myocardial cell apoptosis rates
among different groups of rats ( X £s,n =5 )

ZH 5 7l JAT-3RI%
RFEAR 0.00%0.00
it 32.51+1.87"
SIS 10 mg-kg™ 8.97+0.93%
L 3L 10 pgkg? 9.25+1.05%
1 S+ 10 pgkg 1440 mgkg?  9.414+1.03%

antagomir-NC
15 358 +miR-150-5p 10 ugkg*+40 mgkg ! 28.63+1.52¢@
antagomir
S5EFARALE: "P<0.05; SHMALE: *P<0.05; SHlis
R LR #P<<0.05; 55 3LIRAL L @P<0.05.
*P < 0.05 vs sham-operated group; *P < 0.05 vs model group; &P <
0.05 vs trimetazidine group; @P < 0.05 vs aconitine group.

£6 KEXBOALEL D miR-150-5p F1 CCND2 mRNA
IKFHEEE ( x5, n=5)
Table 6 Comparison of miR-150-5p and CCND2 mRNA levels
in myocardial tissue of rats in each group ( X +s,n=5 )

H - MRNA X FRIE &
Al AR miR-150-5p  CCND2
RFEAR — 1.024+0.08 0.98+0.07
T — 0.27+0.02" 1.73+0.14"
HESYINS 10mgkg?  0.83+006* 1.15+0.09"
L35 10 ugkg® 0.79+0.05% 1.27+0.10*
B3 h+ 10 ugkg ™+  0.78+005% 1.28+0.10
antagomir-NC 40 mg'kg™?

538 +miR-150- 10 pgkg ™+
5p antagomir 40 mg-kg*
HEBFARHELR: "P<0.05; HHEMALLH: P<0.05; Hifisk
MR L %P<<0.05; 55 3kBu4llbis: @P<0.05.
P < 0.05 vs sham-operated group; *P < 0.05 vs model group; &P <
0.05 vs trimetazidine group; @P < 0.05 vs aconitine group.

0.301+0.024@1,67+0.13%@

2.7 miR-150-5p 1 CCND2 Z [8]#Y 5% A& iE

Wik 3 Fizn, ENCORI 4341 & B miR-150-5p 5
CCND2 {715 [ 45 G A A o 3k Ut F ik 15 2
PRS2 36 & B, #5%% CCND2-WT Ji&, 3:#4 4% miR-150-
5p mimic (1920 BRAE X 9% ' 26 i i 1 S I T 3R g
miR-150-5p mimic-NC [J4ffig (P<<0.05). Western
blotting &5 K 2 7~, 5 miR-150-5p mimic-NC ZH0» L
4 /il CCND2 (1) 8 H AHX ik & (0.98+0.10) #HEL,
miR-150-5p mimic 41041 CCND2 55 FH Rk

A 151

B MiR-150-5p
mimic-NC
#H .
wr 1.0f I miR-150-5p
& mimic
5
S 05F el
S
r
% 00 . ‘
~ CCND2-WT CCND2-MUT

4
ccnpz R S— C < 10

4

miR-150-5p mimic-NC miR-150-5p mimic

5 miR-150-5p mimic-NC ZHEb#: *P<<0.05,
P < 0.05 vs miR-150-5p mimic-NC group.

3 miR-150-5p 5 CCND2 MR ZEGEM (A)y miR-

150-5p mimic-NC F1 miR-150-5p mimic £H::f£BAE

CCND2 ERA%i% (B)

Fig. 3 Dual luciferase activity of miR-150-5p and CCND2

(A), expression of CCND?2 protein in cardiomyocytes of
miR-150-5p mimic-NC and miR-150-5p mimic groups (B)
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& (0.36+0.05) EFEK (P<0.05).
3 Wit

O )3 & — P D) BB AG AT U e, R
A& T O RS BB 22 H R 8 119 I R A B AR T TR
Lo 0 77358 MG PR ER-GAE TT i 22 o 0 A B 2 AR
B1R, BFE LS M FIESE . ol 7 f i f e
AR WU I Th RS FBAL T LR s 7 B e
(1) I RER218, Jfr— 2 (1.0 7] 3 vl S A A6 T E AR
O 28 F A A ZE PO R 51 RS RO IRV B o R
TR AN R 00 25 T A RO T REAN 42 1T DA O F 35
AP, 0% B O N7 800 T
Fita S ORI IR T AR AF4Efh . O
Wlgnpe a0, B 5 3 LVEF %1k, LVEDD A
LVESD 4 nisl, [Kit, AHF7Eid it 45 L 42 8 % 37 ek
RBNIKR G 70 28 vy R FRASE AL, e ik 75 A
KR IREFERR, 45 BB /R, SR B LVEDD.
LVESD Ft&, LVEF F#MK, H LVEF KT 50%, 42
TN BRI G S R o T T S At 4 AN 5 SK B g K
B¢ LVEDD. LVESD F#MIX, LVEF Fhis, &5k
Bl AT DACKCE O ) 20 K BRI O DO Re R, 3E 1T 22 A
OEEM

BNP & —Fh N 7 ub iz, B O ULAR A Of 23
W, BNP ANZIHAMEZR T, & RILLEIRER
b B R B S TR FRIE], NT-proBNP J2& BNP [
BARUH), HRBTHE R T 0 1355 1A
B ORI ML NT-proBNP 7KF 52 Fica L
A B0 HR 0 2 A U AR AR DT, Tl A2 2 B0 L
P E RS EY), R IS8 LA R ik
M, A LEF KA 4 o B A E B 1,
AR TG RN, B KR MIEF cTnl. BNP Fl
NT-proBNP 7K~V TRFARL, et a2 A sy =k
BZH KBRS cTnl. BNP F1 NT-proBNP 7KFAI%
TR, $E7 5 Skl T ARk O 77 3 0 K BRI O
WL, BB O =EIhREM O B BN, BRI
TEAE T REMRIE (RPN O UIE RS,
JUE O IUAE R S ) — P AR L], (HRRSEIAE R
BT IR A2 SR OEINRE R, XR&O0H
TR B — AN fE G R R 18, R, A ST B AR
BUCEE R, JFAIH Masson Gett g0l 44,
FERE, S5 EIR, S Ahms AN S SLam g K R0
JUEJO R HIORN 00 3 S R AR BB T A B BRI, o0
JVLZH 2R Hp ()0 VAT 2 A0 X 5k B2 o UL L R 12 2R A
BRI RN, BTN 5 S R B A 1) O JULAE AL

WIARBRIE T, Yk CoMLEF itk a3k i BELIKT 0 =5 A4
AR, BRI 2 B AR miRNA /R T
MAEMBEREENZ/MNERE, B THAE AN
SR S AR AN BT AR, RIE RO A 20
S W Ek TS (1) 5 AR bR BT, AR IR,
MIRNA B ot §2 ] #H R 1) mRNAS 750 /) 52 88 11 K
e RIEEEAEH, RO ERE WA S
AR BN 5 — T 0 R B A i i
1 miR-150-5p #E ]k 4 )8 B lE 14 SRR
Ang Il 5SROI RERRS AL =B, KEEIEgRIY
BEFR I L 1 (ZFASLD) AT LLd I 454k miR-150-5p,
FHEE[A) T CCND2 PAfEHECoLAN ik T~ 2 Akl FR
P Lo LG 1 Je 2021, i CCND2 A Sy 4t A 1A
ISR — 51, % 4 SR 3 A R 184 B ) o B i
7, HAERT O MEE. R olliEE. &
2O E D) Re RS S T R FEEEAE P, HET
mMiR-150-5p/CCND2 155 fili7F & SkAg G 7 O 1 5235
IR AR AL R T . BRI, BT RT-
gRCR #&:illl miR-150-5p Al CCND2 ik, 455 &E
N, AR AR S S B 2H K RO LA 2 miR-
150-5p ) FRiX AR A 20 BH &2 7 155 , CCND2 mRNA 7K
7R FEAIC, 20 53k mgnT BA E i miR-150-5p [1)5%
ko TMiEE—5 4 H miR-150-5p 7] miR-150-5p
antagomir BEAT [EI#hS2EG, 25 3B IR, miR-150-5p #
P i 10 e 1 1 SOt O 0 B K R R E R
It L1 7 CCND2 mRNA 7KF . AHF 55 FH B0
IR S LR SZIG A1 Western blotting #E— 25 5AIE
miR-150-5p F1 CCND2 Z [H][fJ#l[a K &, S5 R SR
¥4 CCND2-WT J&, L#4: miR-150-5p mimic ]
ST R ) 6 Y 2R A T (K T AL e miR-150-
5p mimic-NC 1J40/g, H miR-150-5p mimic ZH 4
ff) CCND2 & H ik &ML T miR-150-5p mimic-
NC 41, #%7/~ miR-150-5p 1 CCND2  [8] .24 IhfE
AR R R, AHIE AR S Km0 /35 5
KO ae e = EMRERILSI T E S FR
miR-150-5p, Jf#E[n] i CCND2 H K.

ZEERTIR, 5 SA 0 J R KRR O T AE AL
FEHMEIERER, HAERSITRS i miR-
150-5p, JFHE[H i CCND2 f XK.

FBFR HAEAFPRAREGEAZTR
SE 3k
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