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[BE] BH B ER 28 (Polygonatum sibiricum polysaccharides, PSP ) XF 4 IR J5 0 LG ( diabetic
cardiomyopathies, DCM) FOTRYVER KALHI . ik 40 2 SPF Gl SD KR BEAL4 R IE % 4l A A4 PSP
ZHAN — F AR, = IRV TR 4 )5 B i v A% IR 442 7R 2 (streptozotocin, STZ) 7 A JR i sh i #5744 25
12 J&, W RC s AR B b, 5 16 JAI i i o a8 A O sl AR NG D) RE s HE  Masson 4% €8 2EAf 2R BRLC UL
LHLUT AR RO AT AR B 5 I G 28 W B 52 465 ( ELISA ) A6 I K LIV 11 4 K - 6 (interleukin-6, 1L-6) |
HAZE - 1B (interleukin-1B, IL-1B) .42 - 18 (interleukin-18, IL-18) JTJFIRFEH F o (tumor necrosis factor-
o, TNF-a) HMI =R (TG) G AHEEE (TC) K% LR 1 (LDL) K i % BE AR 4 1 (HDL) 7K 5 25 1 S % D 36
15 (Western blot ) &2 K FLC ILZH AP A 4 Ak A0 5 22 TGF-B1,Smad2 , Collagen- I | Collagen- Il M £2 T-4H 26
F1 NLRP3 | ASC , Caspase-1 P ZRiA/K T, 425058 544 HOc2 20 i 55 #8 T =4 (40 mmol/L) PRI LABLLL A S
DCM 7 CCK-8 YEAS I A TG 77 ; i AU B ARSI A T4 b, R SRR LA, 1R y7 41 R U |
ML B2 L3 AR AE PR 7K SF- f 35 AR (P < 0. 05) , 26 % 5 1l 73 8 (EF 9% ) FIVAL 3l 40 038 (FS% ) W 3% THim (P<
0.05) ,LIIRETS B 25035 5 O WLET 4E HF 21 808 55, I It 28 44 3 AR 2D .0 ILZH 21 NLRP3 | ASC, Caspase-1
Collagen- I Collagen-1I \TGF-B1 f Smad2 #& 2 157K 00 FEAIK (P<0. 05) . 4HEsEEs b PSP 4l T b
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[ Abstract ]
polysaccharides (PSP) on diabetic cardiomyopathy (DCM). Methods
were divided randomly into Control, Model, PSP, and metformin groups. After 4 weeks of feeding a high-fat diet,

Objective  To investigate the protective effect and mechanism of Polygonatum sibiricum

Forty SPF-grade male Sprague-Dawley rats

streptozotocin was injected intraperitoneally to establish a rat model of diabetes mellitus. The drug was administered by
gavage for 12 weeks, and body mass and blood glucose were recorded every 2 weeks. Cardiac function was detected by
non-invasive echocardiography at week 16. Myocardial histopathological changes and the degree of myocardial fibrosis
were assessed by hematoxylin and eosin and Masson staining. Serum interleukin ( IL)-6, IL-18, IL-18, tumor
necrosis factor-a (TNF-a0) , triglycerides, total cholesterol, low-density lipoprotein, and high-density lipoprotein were
detected by enzyme-linked immunosorbent assay. Expression levels of the fibrosis-related proteins transforming growth
factor (TGF)-B1, Smad2, Collagen- I , Collagen-Ill , and the pyroptosis-related proteins NOD-like receptor thermal
protein domain associated protein 3 ( NLRP3 ), apoptosis-associated speck-like protein containing a caspase
recruitment domain ( ASC), and Caspase-1 were detected in rat myocardial tissues by Western blot. Cellular
experiments were performed by exposing H9¢2 cells to high glucose (40 mmol/L) to mimic the in vitro DCM model,
cell viability was detected by Cell Counting Kit-8 assay, and the apoptotic cell ratio was detected by flow cytometry.
Results Rats in the treatment group had significantly lower blood glucose, lipid, and serum inflammatory factor
levels compared with the model group (P<0.05), significantly higher ejection fraction and fractional shortening
values (P <0.05), and improved cardiac function. Myocardial fibers were better aligned and collagen fiber
accumulation was reduced, and myocardial tissue levels of NLRP3, ASC, Caspase-1, Collagen- I , Collagen-1II ,
TGF-B1, and Smad2 were significantly reduced ( P<0.05). In the cellular assay, PSP increased the viability and
decreased the proportion of apoptotic cells in high glucose-induced H9¢2 cardiomyocytes. Conclusions PSP can
improve glucose-lipid metabolism, protect cardiac function, and delay the occurrence of myocardial fibrosis in diabetic
rats, and can also improve the viability of cardiomyocytes. Its mechanism of action may be related to the inhibition of
cellular pyroptosis and delayed occurrence of ventricular remodeling.

[ Keywords ) Polygonatum sibiricum polysaccharides; diabetic cardiomyopathy; pyroptosis; myocardial
fibrosis ; inflammation response
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SR PR A5 Y A N R Ty, AR 1) B B L
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HAKF,
1.4 HitEFE

FIIH SPSS 26. 0 Gt 44xF Bl AT IR A 53
B, TR 2 R I B e AR v 22 (v 2s) B
Ko MG IERS 0 B EHE , R BRI 2= 5 2250
(ANOVA) J5 ik Jr 22 57 P B0 BcHi , At ssis
/N EZEF P (LSD) . 2 P<0.05 BHA 2 5
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Note. A, Fasting blood glucose levels of rats. B, Body mass of rats. C~F, Serum TC, TG, HDL, and LDL levels. Compared with Control

group, * P<0. 05, ™ P<0.01. Compared with Model group,*P<0. 05,*P<0. 01.
Figure 1 Effect of PSP on glycolipid metabolism in DCM rats
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Note. A, Representative M-mode Doppler echocardiograms. B~ C, Ejection fraction and fractional shortening(n=3). Compared with Control

group, ™ P<0.01. Compared with Model group,*P<0. 05,*P<0. 01.

Figure 2 PSP improves cardiac function in DCM rats
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2.4 PSP E % DCM KR/ Z4E4L

i 3 i, R A HE K& Masson 4% {4 3 4k
DCM K ELC UL 8% B 548 fk . HE 4 (@]
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I W R EELRES, WL bR B B 5, fE
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&1 PSP X} DCM KR 1L-6,1L-18 IL-18 Fl TNF-o & = 5200 (2+s,n=10)
Table 1 Effects of PSP on IL-6, 1L-18, IL-1B and TNF-a levels in DCM rats(x+s,n=10)

415 FIA#-1B/(pg/mL) FI/r % -6/ (pg/mL) FIAr % -18/(pg/mL) R IRIEN -~ o/ (pg/mL.)
Groups IL-1B IL-6 IL-18 TNF-a
Y
R4 16.91+2.59 107. 69+4. 77 53.21+4. 86 32.21+3.88
Control group
it
BeRlA 30.72£5.16™ 119.40+2.57™ 91.12+16.38™ 47.83+3.36™
DCM group
# e
R 22. 60+2. 10" 160. 45+8. 88" 65. 12+8. 51" 35.28+3. 44"
PSP group
R
AU 23.66+3.27* 126. 74+7. 70" 64.32+8. 95" 33.88+4. 22"
Met group

HHIEFAML, ™ P<0.01; 5B, *P<0. 05, P<0. 01,

Note. Compared with Control group, ™ P<0.01. Compared with Model group,”P<0.05," P<0.01.
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1 : A HE Masson Y& a6 I K 50 LA U BRI 2548 1k ; B Western blot 6l I FRLO ILZH 21 H Collagen- T | Collagen-1I , TGF-B1

Smad2 HHMEIE; C~F EHFBE R, SIEFWAMLL, ™ P<0.01

B 3 PSP % DCM KR WA 4tk 52

s SRR, ¥ P<0. 05, P<0.01,

i

Note. A, HE and Masson staining was used to detect the histopathological and morphological changes in rats’ myocardial tissue. B, Western

blot was used to detect the expression of Collagen- I Collagen-lll \TGF-B and Smad2 proteins in rat myocardial tissue. C~F, Quantification

of protein expression. Compared with Control group, ** P<0.01. Compared with Model group,*P<0. 05,"P<0. 01.

Figure 3 Effect of PSP on myocardial fibrosis in rats with DCM
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Note. A, Western blot was used to detect the expression of NLRP3, ASC and Caspase-1 in the myocardium of rats. B~D, Quantification of

protein expression. Compared with Control group, ™ P<0. 01. Compared with Model group,* P<0. 01.
Figure 4 Effects of PSP on NLRP3 ASC and Caspase-1 protein expression levels in rats with DCM
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Figure 5 Effect of polysaccharides from PSP on the viability of high glucose-induced H9¢2 cardiomyocytes
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Figure 6 Effect of polysaccharides from PSP on high glucose-induced apoptosis in H9¢2 cardiomyocytes
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Figure 7 Effects of PSP on Collagen- I ,Collagen-1I \ TGF-B1 and Smad2 protein expression levels in H9¢2 cardiomyocytes
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