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Improvement Effects of Polygonatum sibiricum Polysaccharides on Myocardial Injury of Acute Myocardial
Infarction Model Rats

AN Yan', LI Yuxin', YAN Xiaojing®(1. Dept. of TCM, Anyang Vocational and Technical College, Henan Anyang
455000, China; 2. Comprehensive Laboratory for Characteristic Processing Research of Menghe Clinical
Prescriptions, Jiangsu Changzhou 213003, China)

ABSTRACT OBJECTIVE: To study the improvement effects of Polygonatum sibiricum polysaccharides (PSP) on the myocardial
injury of acute myocardial infarction (AMI) model rats. METHODS: The rats were randomly divided into blank control group,
model group, aspirin group (positive control, 25 mg/kg), PSP low-dose, medium-dose and high-dose groups (0.5, 1, 2 g/kg),
with 10 rats in each group. Except for blank control group, AMI model was established by ligation of the anterior descending
branch of the left coronary artery of rats in other groups. After modeling, blank control group and model group were given normal
saline intragastrically, and administration groups were given relevant medicine intragastrically, once a day, for consecutive 28
days. After last medication, left ventricular ejection fraction (LVEF) and left ventricular short axis shorting rate (LVFS) of rats
were detected. The morphological changes of myocardial tissue were observed. The levels of oxidative stress indexes (SOD, MDA,
ROS) in myocardial tissue of rats were detected by ELISA. The expression of apoptosis-related proteins (Bcl-2, Bax, caspase-3,
caspase-8, caspase-9) and the Wnt/B-catenin pathway-related proteins (Wntl, p-catenin) in left ventricular anterior wall tissue of
rats were detected by Western blot assay. RESULTS: Compared with model group, the levels of LVEF and LVFS, the levels of
SOD in myocardial tissue and protein expression of Bcl-2 in left ventricular anterior wall tissue were increased significantly in PSP
medium-dose, high-dose groups and aspirin group (P<<0.05) ; the levels of MDA and ROS in myocardial tissue, the protein
expression of Bax, caspase-3, caspase-8, caspase-9, Wntl and f-catenin in left ventricular anterior wall tissue were decreased

significantly (P<<0.05) ; myocardial tissue structure disorder and inflammatory cell infiltration were reduced. CONCLUSIONS:

A AT H - 5 F R 3 Ve T (No.82074016) PSP can relieve myocardial injury in AMI model rats; its

YRR WRSE T I 225 . HLiE . 0372-5029275 . E-mail: mechanism may be related to increasing SOD level in
anyan555@163.com myocardial tissue, decreasing MDA and ROS level, regulating
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apoptosis-related proteins and Wnt/f-catenin pathway-related proteins.

KEYWORDS Polygonatum sibiricum polysaccharides; Acute myocardial infarction; Oxidative stress; Wnt/f-catenin pathway
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PV PR 3 s RS DL SRR sk I L 4 FIRZH 2
FHRLL YL A P YL, 1 min, FEETIIK (B, ARG B
F BB AR
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AECL OG0, 24 A Sh B R R G R . R
Image J v1.8.0 B fF 47704, LA H B 11 5 N2 (GAP-
DH) JK A1) AR R H R I R RKF
2.7 FItFEFE

X FH Graphpad Prism 7.0 #F-F1 SPSS 21.0 G2 it {4
SBAEIAT T o BAELL X + s o, Z411A] FieRk F
K203, P<0.05 M9 2554 Giit247 X .
3 &R
3.1 PSPXf AMIEEIK RO I BERI R0
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B E B (P<<0.05) ; SAERILL Hh AL, PSP Hh | iRyl i 4 RN
A ] DE Mk 28 K B LVEF \LVFS ¥ 2 2 T (P<<0.05) ,
WAL,
x1 BAXROINBEIERIENER (x+5,n=10,%)
Tab 1 Cardiac function indexes of rats in each group

(xxs,n=10,%)

415 LVEF LVFS
2PN 63.26%345 46724183
g 41354157 2936+158°
PRI 6028+ 2.64° 4097134
PSP {41 491£176 29841145
PSP AL 56.252.48° BT

PSPl 4 59.86£2.70° 40134115
T 525 I B LA, P<<0.05; SREAIZH [E 4L, "P<<0.05
Note: vs. blank control group, *P<<0.05; vs. model group,"P<0.05
3.2 PSPXf AMIEEY K RO LA R HFIEZRSHI RN
25 PR RRAE R B O AL R 25 58 8, O AR 4EHES
FEFE IO s B L R RO LA 25 L A R R 2
Ji 32 11 55 s PSP ARG £ 2H O O JLZH B P A L F= 1 A
AU ZH R D0 B S8 ki, PSP sy 5] i 2H AR ] DR AR ZH R
B o JULZE 2 285 /) 25 L AN S M A0 3 T A R A 2 1 s
TEWLIE 1.
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Fig 1 Micrograph of the effects of PSP on pathologi-
cal morphology of myocardial tissue in AMI
model rats (x100)

P F AR, MDA (ROS 7K V-4 . 25 T (P<<0.05) 3 5

BERIZH L5, PSP H ey et 2 R0 BA] ) DT AR ZH K RO L2

41 MDA \ROS JK-F-#5 . [T, SOD /K24 B2 T &

(P<C0.05),1EIHL#E 2,

F2 BHKRROINHALF SOD MDA ROS KF i
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Tab 2 The levels of SOD, MDA and ROS in myocar-

dial tissue of rats in each group(x+s,n=10)

43 SOD,U/mg MDA, nmol/mg ROSKF

2 FHRYL 90364257 2744042 4351234
i 34151647 915+067° 80.62+3.15"
s Ly i §539+2.54° 281+0.34° 5385£231°
PSP {4l $92:181 8514049 78274304
PSPl 83.15+2.38° 3134028 6048+2.81°
PSPt 8347£292° 293£039° 54764247

T 523 I IR #R, * P<<0.05; SR He A, "P<<0.05

Note: vs. blank control group, “P<<0.05; vs. model group,’P<<0.05
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3.4 PSPX AMIMERI KR A OEREALAFFTHERX
EARIEHFME

55 F0) R A BRI A K e O S HiTREZH 2
Bax , caspase-3 , caspase-8 , caspase-9 £ [ = ik 7K V-4 i
F Tt (P<<0.05) , Bel-2 8 [ 15 /K 2 3 Ak (P<
0.05) ; SHERIZE LA, PSP v g 79 fik 4 RN ] DEARZEL K
U2 0> %5 i BE 21 41+ Bax ., caspase-3 . caspase-8 . cas-
pase-9 2 [ KB /K V-1 i 3 B (P<<0.05) , Bel-2 £ 1
FIRACTH i E T (P<0.05)  TEILIEI 2 .33,

R4l PSPAR PSP PSP 5] 7] DT
] Flmdl gl MRzl

2 PSPXAMIMRE KR AOCERZEHLAHFATHE
KEAREH M EIKE

Fig 2 Electrophoretogram of the effects of PSP on the

expression of apoptosis-related proteins in left

ventricular anterior wall tissue of AMI model

rats

*3 BHEARAOCEEALAFBATHEIXEDRIZK
THMESER (x£5,n=10)

Tab 3 Expression of apoptosis-related proteins in left

ventricular anterior wall tissue of rats in each

group(xts,n=10)

ikl Bax Bdl-2 caspase-3 caspase-§ caspase-9
AR 099+0.11 1021008 097+0.13 10540012 096015
A L6S£0.07° 058£0.04°  L63£014°  158£009° 16720127
BIRIICHRAT 1012003 092£010°  LO3£0.05°  LO2£010°  097£0.18°
PSPYGAIEAL  1.61+0.16 0.60£0.13 157+0.10 1541011 162£0.13
PSP LI3E014  087£006  LI0£007T  LO4:0.167 108017
PSPEAIEA  105£012°  089£009°  LOI£009° 098013  099£0.15
T 528 P IR e #, * P<<0.05; SERIZH Heds ,"P<<0.05

Note: vs. blank control group, *P<0.05; vs. model group,*P<<0.05
3.5 PSP Xt AMI 4 & X R 710 Z BY B2 20 42 & Wt/
p-catenin & B 1H X | B RIXHI R0

575 A0 BRAH He s, AR 2 K RS O BT BE A 4

Whntl , f-catenin 25 [ ik /K -1 B 2 T (P<<0.05) 3 5
RETRIZ L, PSP A | e ) 2 AR m] DEARZH R FRZE 00 =
AIBEZH 2 B IRTE 8K 7 B & FR AR (P<<0.05) , 1
DLEI3 4.

China Pharmacy 2021 Vol. 32 No. 13 -+ 1575 -



e _ e

GAPDH

25 % LRI PSPk PSP PSP i ] T
e LA Rl piilfe| L

B3 PSP Xf AMI#EE X i 7 /0 Z B B2 4H 41 1 Wt/
f-catenin i@ B 18 X | B RIE S Rk E
Fig 3 Electrophoretogram of the effects of PSP on
Wnt/f-catenin pathway-related proteins in left
ventricular anterior wall tissue of AMI model
rats

F4 BAXRZEDEBEHLF Wnt/p-catenin & 5§
BXEARIZKEHMNESER (x+5,n=10)

Tab 4 Expression of Wnt/f-catenin pathway-related

proteins in left ventricular anterior wall tissue

of rats in each group(x*s,n=10)

41 Wntl P-catenin

SR 0.96+0.13 0.98+0.12
fR 145£0.17° 1.53£0.16°
PRI A4 098+0.15* 0.99+0.17°
PSPAAEAL 1324016 143£0.09
PSP AL 099£0.18° 101014

PSPl &AL
T e PO R LR, * P<<0.05; S IRIAH 4, "P<<0.05
Note: vs. blank control group, “P<<0.05; vs. model group,*P<<0.05
4 iFig
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PIE AMIR AR R R AT EE 2R XY ROS [ 32 40
B K S L ELDLIAR IE 5 1 AR R TR, e & S 80 Mg
AR FIAh , ROS I BEFTE Wik NG Il , K4 ff B ol
g, LR AR5, (175 SR AR i i i 24 R s 1
A o itk A AL B, WE5E 2R W], SOD A L FIZH 21
FEAE R A H A, L BT AR R T R A N e )
BRI, MDA 2R it E A2 9, 5 ROS K-
SEIEAHCOC R, S VPR A A0 L B 1 P B AR A
58 B, 22 PSP T+ HilJ& , AMI A5 Y K L0 L2 20
MDA ROS 7K-F- 34 i} 2 P A% , SOD /K~ {2 3 1, 0 )
BT P75 LVEF \LVFS 4 2 # T+ = , & W1 PSP nl s H1 4
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1.02£0.17° 0.97£0.19"
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% [ BE 4 21 Bax | caspase-3 ., caspase-8 . caspase-9 £ [
FERAOE 1 B FR AT, Bel-2 25 1 R84 B TR,
F W] PSP ] i o WLAR A T, Bl AMIFTECK
NIk

TEIE 5 O WL41Z %, Wnt/f-catenin {5 518 J AL T 5
AR s T AE & A O WL L 00 JIUREZE 1 O ILER B b
0 B B AR, BLHE AL E AT O LA
L 57 RN s 2 BN 91 Rl VW& VRS s g [ |
I A, A S R LA Wnt 1 f-catenin 2 3%
RIKAPI BT O U B R TRt 5 i
A WFF KB, Al i Wnt/B-catenin 1 B JE 5 KBGO L
REFEJE ORI T AWFTE KB, £ PSP T,
AMIRERY A B2 0 25 ATEEZH 2R Wnt1 | B-catenin 25 [ 4
IRIK -4 5 2 R, ZEBH PSP AT 3 i # i] Wnt/f-catenin
15 8 AR G 2 R 5K, 35 AMIT I SO BLG L
Wit

25 b Tk, PSP ] Bicst AMI B K B A O LA 493 5
FLAEFBLED AT 57 0 U 2L SOD /K-, B IR MDA |
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