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Myocardial protective effect of Yangxin dingji capsule on diabetic cardiomyopathy model golden hamsters
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ABSTRACT OBJECTIVE To explore the protective mechanism of Yangxin dingji capsules on the cardiomyocytes of diabetic
cardiomyopathy (DCM) model golden hamsters. METHODS In this study, golden hamsters were divided into control group (n=
10, no modeling, no drug administration), model group (=9, modeling, no drug administration), TCM high-dose group [#=8,
modeling, Yangxin dingji capsules 2 g/(kg-d)], TCM low-dose group [n=8, modeling, Yangxin dingji capsules 1 g/(kg-d)] and
empagliflozin group [n=9, positive control, modeling, 10 mg/(kg-d)]. All the golden hamsters were gavaged continuously for 8
weeks. The general conditions of golden hamsters were observed during the experiment. Blood glucose, total cholesterol (TC) and
creatine kinase MB (CK-MB), ejection fraction (EF), fractional shortening (FS), interleukin 1B (IL-1B) and transforming growth
factor B1 (TGF-B1) were detected; the histopathological changes of myocardium were observed. mRNA and protein expression of
nucleotide-binding oligomerization domain-like receptor protein 3 (NLRP3), caspase-1, aspirin D (GSDMD), nuclear factor B
(NF-xB) and IL-1pB were detected and observed; DNA damage in myocardial was detected. RESULTS Compared with control
group, the blood glucose, TC, CK-MB, serum IL-1, TGF-B1
levels, the mRNA expressions and positive protein expression
of NLRP3, caspase-1, GSDMD, NF-«xB and IL-1B and

protein expression of GSDMD in golden hamsters were
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damaged positive cells in myocardial tissue of gold hamsters increased significantly. Compared with model group, the above

indexes of administration groups were reversed to varying degrees; the gap of myocardial cells were clear, and the fibers disorder

was improved; the DNA damaged positive cells in the myocardial tissue were reduced to varying degrees. CONCLUSIONS

Yangxin dingji capsule can inhibit the cardiomyocyte pyroptosis and relieve the inflammatory injury of DCM in DCM model golden

hamsters by regulating the NLRP3/caspase-1/GSDMD signaling pathway, so as to protect the cardiomyocytes.

KEYWORDS Yangxin dingji capsule; diabetic cardiomyopathy; NLRP3/caspase-1/GSDMD signaling pathway; cardiomyocyte
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(nuclear factor-kappa B, NF-xB) J& i 15 4 i 12 F 1Y 5 £
K, AT DASOTS A T TR 45 5 S RALSE M SR S2 AR B 11 3
(NOD-like receptor protein 3, NLRP3) 4 AE/IMA , I S
M AR T, TR S R0, FR0 e R 2
K H R AR TR, B 45 UG P 8 PH A ik =2 2, it
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%4 7E DCM BT 4 b FLO LA 8L i 3Rk FF K
TSRO 2 R O LA B A R AP A AL, LA Ry
DCM I RIAT 7 HE S35 4

1 #7#l
1.1 FE{EE

DP72CCD #4 BX53 R B H A Olympus 24 7] 5
Vevo2100 I8 7 {3 H 2K Visual Sonics 2y A ; Power
Pac I H1 K {% \Mini Protean 7 Hi K #§ | Trans-Blot 74 2}
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1% 0.5 g/ ) i A AT b Kk 3 250 A BRA R 5 BBURS 510 R
F (4L 5 720171073, A% 10 mg) 9 A 74 [¥ Boehringer
Ingelheim 22 ] 5 9 SP A & (4L SP-9001) ey { b 5+
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2 4 W R GS T R R I R IR IR 1R % 6 R
S, YA 2H 4 v b B SR 3 d R ST S STZ (%5 T pH4.5
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SRR A R R AN 2% v . STZ VRS 3 dJF , il
2 i IOk SR I G 000 4 25 s SR B , Il AE > 16.7 mmol/L
R BT 5 SR PROG , dk 21 37 4 R B AR kR
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B, RO NEE IR DIE 535, — 5 O WU
Hh P B e i 2 DL AR I S SR, 55— O 14
A —80 CUKFETR-AE L)% Western blot J2 PCR G
2.3 —MHRIERIER

S A, B4 E O AR HOK R B B R
AL e SR A v B T I .
2.4 Im#E . M AE O ANLEEHE

Be2.27 300 F 4w b RS0 0.1 mL {6 P A SURS:
DU R o 2,27 BT IR 20 uL, A% 44 RG] S it ]
LRGN A TC oK F-FLC LA CK-MB K-
2.5 AEGMSE EiMAEEREN

G W RO A S USRI, R R P A SR B =
et — 4 7 RS, 5 A = I i 43 B (ejection frac-
tion, EF ) 1 %5 %l 47 % %% (fractional shortening, FS) . EF
(% ) =0 W4 /AT TR AR D E A% 100% , FS
(%)= (LD ZEEFFIRARYINGE — 2O B A MR )/
Al E PRI NFE%100% .
2.6 DAL RBRSHE

B2, 27 30T Hpe B v O UL 2001 8 B K
[ A WA VTR, 200 R IR ARG -2 (HE ) e 8, |
Masson J (@, F s PSSR FE A5 25 1k
FEABE
2.7 IMiEFRAEEFH

SR R G 2 W R B AG I o B2, 27 301 I3 20
L, A% Fie BRG] £ 150 BH 5 SR G IL-1B . TGF-B 1
Ko

HEZED; 202245 33 5 131

2.8 1AL 42 4R NLRP3, caspase-1, GSDMD, NF-k B,
IL-1p mRNA X 7K F 4

K PCRZEAGI . FREL“2.2" 300 RO ILZHZH 50 mg,
2R EEJS A RNA 243 Jo/K B, L) 10 000
r/min T 4 CE.0> 10 min; JITABLEL I 1) DNA Rz 5 )
50 pL, ZEJFHE 15 min, /I A RNA PE# 600 uL, 24 10 000
r/min ZE YL 250 1 min, 30085 SR A VL OV RR I
TAEPE 95 °C 10 min, 44 NGRS : 95 C 155,60 C
60 s, I B RISFEA S B I NS
s -3- 1 iR i 2V (GAPDH) 119 84k & ] (quantifica-
tion cycle, Cq){H , ACq= H LA Cqfli — M= Cqiii; &
it (quantification, Q) =27 132|434~ H 1L F 19 O 1
K QYA , 25 H W R 35 A E i (RO =11 H
(0 5L A 1) O (8/Q Y918 5 ¥ RO M T 52143 #r L 4 31
mRNA 357K, PCRGI Yy AE TAEY TR (Fifg) B
WA BR A FIE L, PCREIF A S K B LR 1.

x1 PCRE|¥MFEIRF=YKE

ek 51475 RS

GAPDH [ #8145 -TGAACGGGAAGCTCACTGGC-Y' 70
T 5 -CATGTGAGATCCACGACGGACA-Y'

NLRP3 195 -CAGAGACTATGGTTGGGGCG' 19
T4 5' -CTCCGATGTAGAGTCAAAGTTTCTG-'

caspase-1 Fii#5141:5'-TGCAGATGCTTATGACAGCGA-Y' 137
FiH514:5' -CTATCTGACCAGCTTCGCCC-!

GSDMD 195 -AAGTGCTGCGCAGTATTAGCA-S 107
T4 5' - TCTGGACCCACAAAGCCAAT-Y

NF-«B FE197.5' -CTCAGGACGAATAGCCTCGG-Y 97
51415 -AGTAGGTGTGCCACCCTCG'

IL-1p F3514):5' -GCAGGCTCCGAGATGAACAA-Y' 79

U5 TGTCCGTTGAGATGGAGAGC-3'

2.9 1 HLZH 22 NLRP3, caspase-1, GSDMD , NF-k B,
IL-1BE AR RIEW 2

K SABC ¥, ffi FH e SPAR Al G Al . B “2.67 35
AL IS, VIS pm (3, B T3
FLE 2 h ARYCOIA 4 30 min  JG/K LB 10 min,
95% 1% 5 min .80 % Z 15 5 min PEA7 Wb 52 K 4 A7
] B 5 NLRP3, caspase-1, GSDMD ,NF-xB ,IL-1 3—$T
(W REEEX R 1:100) T4 CHFF 12 h, (PR 1gG R
AT 37 CHEE 1 h, DAB W5, JhAKE Y0, B, T
U WS TF AR L 20 i S IR B B 4 € SR R
7~ BB 2Rk
2.10 OALALR GSDMD E B\ Rk K E4ET

K H Western blot 7kl . FREL“2.27 51 .00 fJLEH ]
50 mg, $HBUEER A T T or S R BN - SR D A TR
Jisg L3k, B I B BN C 5% 22 PVDF I b, o R ke 5 P st
H ) K5 5 5 GSDMD | P 2 B-actin — it (B B 43 31k
1:500,1:1000)F 4 CHFE 12 h, 2R )5 5 FHi e 1gG —
o (R REEE A 1:5000) F 37 CHFHE 1 h, B3, A8, R
F Image JERPFIHSE, LHBREE FUREE S NS E R
JEAE HU MR B AR R RIB K-
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2.11 1 ANLZHAE DNA 1R {54

ff I TUNEL A5 S b4 A o BR“2.67 01 T A1
I JE RO LA VI 5 pm AT, — R 27K,
R 30 min, SR J5 R 1T AN [V B 19 £ B (100% .95%
80% )", BEK 5 min, & FIRFKIFFLHZ 20 min, S
Y E 5 min, TUNEL A 2% IR & 2 h, fd 4 &% DAPI
PR RIE R, T RAEE FWESHRR, B akE st
FORYNNE DNA 5, A BAVEAINE ; W 0 3R ANIER .
2.12 SitERE

fi FH Orign 2019 FAF XT84 647 52140t . i
PRI X + 5 FIR , B AU LT Se b T e A Oy 25
FEHEAS G, il R AR H O 250, 241 R HECR A
PRI ZE )y 2240 M7, 4EL IR W G HL AR LSD- K 56 . K6 6
IKfEa=0.05,
3 #R
3.1 RASHEMR—MBEAMBLER

Xof HE 2 4 Bl B — P0G O R A, AR VROK B R
WIEH , BREEFTA R, BIRIZH 4 v b R P22 BE
SRR A8l , B RS TR, I FiRoK s, 2
PRIFATEA HE LR . RS 54 S 25405 L 70 i 4 4
Hiy R SRR R BB TR A 3 A AN R R B A5 . BR X I A
A1, 40 R& b BRI STZ )5 , A A i) DCM #5780 4>
W A 34 1, AR R A 85.00% . HEATHEE i, AR
2 B B A R 2GR R e DR R PR I &

JESEIRA B AAET 1 H, BAET % 11.76 % (4/34) .
32 FOEIEBIKTEXN DCMIEE &% iR fmiE mAS R
D ALERRI R0

5 B AH Eu A, 1 21 4 8 b UMY L TC .CK-MB
KR BT (P<0.01) . SERIYL iR, AR 4115
2 4 B Ml BRI 7K OF S R AIR (P<<0.05) , Hh 24 1y ) o
ZH R R 51 1 21 CK-MB 7K - 34 I 25 P AIK (P<<0.05 8§
P<0.01), Z5HRILAE 1,
3.3 FOEEREITDCMER & EHIR EF . FSHIRM

550} B2 P, AR 21 4 B B EF  FS 1 8B 35 FRAIG
(P<<0.01), SAECAYZE PAs, v 2 I i 70 i 2 R R A% 47
A b E EF FS ¥ 5 (P<<0.01)., S5 RUILE 2.
34 FOEEBEENDCMER &% iR OERR
EBRARIE

HE YL (0,455 5 8%, % BE 20 4 3 Bl O LA i &5 4
T HES R T R WA A% D SO Y | e )54
AT XS], U JULR] B T AT O L o AR £ 4 5 i RO UL A
LERANTE HES 4L, AL 2K, BRI R LR /NAS
A AZ AR . 2K | R R e R RS S 2 4 v
iy SO L2 1) B2 355 AT , 40 B HE 510 3 55, i i AT 45 1
YT A ¥ 5 I v 2 v 7R 2 R RS B
MR . 25 R 3,

Masson Je a5 5 5 7R, ok B2 4 0 b SO ILAF 4 HE
FIHESE U AL I 2546 T75 06T , A A R/ NE) — | e D T e

30 X 30 80 -
a
T ~ 60 e T
2o 20 . S 20 a 5
3 = g
g I g
g 4
< £ g
ﬁ 10 2 104 5
S 20+
0~ 0 0
I I 1 v \% I I m v \% I I m v A%
A, LK B. TCA¥ C. CK-MB ¥

I XFHAL; T AT 5 T 2y e 2L IV A 250 R AL Vo BSR4 s a: SXTIRAL LA, P<<0.01;b: SHEIRIA A, P<<0.05;c: S5
2 A, P<<0.01

1 RAEEMRFIMEE TC.CK-MB/KFE LB E

100 80 7
b b
b
80 T b
. 60 - b
b
< 0] T
S
& 5 40 - a
40 =
20
20
0= 0 -
1 i m v \4 1 I m v v
A.EF B.FS

T XREZH; T BRI T 22 s IV« 2GR A 5 V RS S s a5 %0 B Hode , P<<0.01 ;b SAERIZH o, P<<0.01
B2 ®|HEEHEMREF.FSLETIRE
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100 pm.

Masson 42 {7,

Xof HAZH FRFIZE

HOIR, BT 4w O WLEF 4EHES ZE AL R B, O
JULZHE RELIE A8 1 , 240 B A R/ INAS — oo LT 4 194 fe )it
RYES 2 R 2GR R R 2 R ERS S 4 4 O
JULAH LI K K 2T 24 HE S 25 HLA5 20 i3 , o0 FTLIE W 4% 7
JEEF Y5 /0 5 L AR 205 2 4 9 b RO UL 5 R A9 e
JREAFYEATI A B VTR, ALV i L. AR LK 3,
35 FOEERTEX DCM R & & h 5 I i & i
FHIFMm

E50) B P, AR A 4 v 1 BRI T TL-18 . TGF-B1
K 2 TR (P<0.01) . SAERULH ks, v 2h gl
] A S A B R TS TL-1B8 . TGF-B1 7K -3 i
ERRIN(P<0.05 5 P<<0.01). Z5HILIE 4.
3.6 FOEBREXDCMER & &R ONALRE
X EF mRNA Fik K FRI 0

550t R L, A AU 2 4 0 b B0 LA 2 NLRP3 |
caspase-1,GSDMD NF-kB . IL-13 mRNA ¥ ik 7K 1 i,
FTHE (P<0.058% P<<0.01). SEIRIL LR, Hh 2yl
10 21 4 9 B0 L4 21 NLRP3, caspase-1, GSDMD |
NF-kB.IL-1B mRNA, H1 24 {1551 15 20 4 v b oo UL 2H 21
NLRP3, caspase-1,GSDMD ,NF-kB mRNA & J&#% 1] 14+
2H 4 75 M KLU0 ILZH 2 NLRP3 | caspase-1 . NF-kB mRNA
FRAEH) IR (P<0.058, P<0.01), Z5RIFK2.
3.7 FUOEEREXDCMER S EMROINHELRE
X EAMRMERIENZIN

A AR 2 R R, 5 0 A g, AR T 4 4 B
Hi O LA ZU NLRPS | caspase-1,GSDMD \NF-kB . IL-18
B B R 4 B 04 22 NF-xB 32 % 36 ik 76 240 i %
HARE P FE RN, SRR i, th 2l
T2l RS 2 4 b RO LA 2 NLRP3 | caspase-1 |
GSDMD NF-«kB . IL-1B&E [ Fl v 24 1 551] £ 2 4 0l oo
WLZH 2 NF-xB IL-1B 4 [ B PE FRak 1 B g a0 245 41%
5t 2 4 2 b FLO LZH 2 NLRP3 | caspase-1 .GSDMD &
FI B FR A b . S5 ILIE 5

2GS 2022 4F55 33 B4 13 )

s L
3 HAgHEMWRONA

.

100 um

5

2

Xy dite i

#0 HE .Masson 3t &8 B E

25 -
20 b T
15 -

10

IL-1B/(pg/mL)

TGF-B1/(ng/mL)

1 1| 11§ v AY
B. TGF-B1 /K-

T XPIRL s I ARG T o 2 s R 5 IV < o 256500

VBRI sa: 5% L] AL, P<0.01;b: SHELEIZ [As , P<0.05;

c: HRIRA H#, P<<0.01

El4 HASHEMBRIMEIL-1p. TGF-p1 7k F LL &+
KE

T2 RALFHMFONEALNLRPS caspase-1. GSDMD,
NF-kB.IL-1p mRNA RiZEKFELLE (x L 5,n=6)

45 NIRP3 capase-| GSDMD NF-k B 118
pigcl 1004043 1002047 1002025 1004043 1.00%0.16
g 5211086"  145£012°  400£119° 253105 147£0.14'
PEEARA 2405078 1042019°  LI3E037 1541027 1.24%030°
PERAIRA 261075 L023016"  204+112° 168016 138%068
gl 2594055 LIBEO04Y 3324083 060+0.13  148+025

a: X IRALE AL, P<<0.01;b: 5%t BT Hb4, P<<0.05;c: SHEIZL

HAE, P<<0.01;d: SR LA, P<<0.05
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NLRP3

50 pm

caspase-1

50 um 50 pm

GSDMD

50 pm 50 pm

NF-kB

50 um 50 pm

50 pm

50 pm 50 pm

X HE2H ek

Tzl

SRSl JeXiedlE ]

E5 HASHEMBOALNLRPS caspase-1. GSDMD NF-kB . IL-1pE B EME R % B HE

38 FLEBKEXMNDCMER & EMRONAR
GSDMD ZE B FRiZ/KFEH M

5555 B b, WY 4 4 v RO LZH 21 GSDMID
EHARBKT-BETE (P<0.01)., SEEBIA L,
2R R A AR S 2l 4 B RO LA 2T GSDMD
R IRKOF 3 8 2 B AR (P<<0.05 3 P<<0.01) . 2554
LI 6,
39 FLOEEKEXDCMER & E R OAAER
DNA #5520

TUNEL % (0 25 5 i 7, X B 21 4 0 3 [0 ILEH 21
{0 5 DNA #5145 FEPE A . 506 BE 4 Fu A, 10 241
4 M R0 L 2 DNA 450473 BH A4 4 L BA S 3 fn . 588
R Fe A5, o 251K | e 700 AR R 271 v 2 4 8 R
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