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Protection of Astragalus polysaccharides on myocardial damage in severely burned rats
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Abstract: Objective To investigate the protective effects of Astragalus polysaccharides on myocardial damage in severely burned
rats, and discuss its mechanism. Methods Totally 120 rats were randomly divided into control group, model group, dexamethasone
(5 mg/kg) group, and Astragalus polysaccharides (10, 20, and 40 mg/kg) groups, and each group had 20 rats. The model rats with 30%
TBSA (III degree) were made by bathing in 92 “C water for 18 s. The rats in treatment groups were ip injected with the 1 mL/kg drugs,
but rats in control and model groups were ip administered with 1 mL/kg normal saline. After 24 h, the apoptosis of cardiomyocytes
was observed by TUNEL staining, and the apoptosis index was calculated. The contents of AST, CPK, LDH, and ¢TnT in serum were
determined. The activities of SOD, CAT, and MPO, and the content of MDA in myocardial tissue were measured. The expression of
AKT mRNA, Bax mRNA, and bcl-2 mRNA was determined by RT-PCR method, and the ratio of bcl-2/Bax was calculated. The
expression of caspase-3 and NF-«B was determined by Western blotting. Results Compared with model group, the cardiomyocytes
apoptosis in Astragalus polysaccharides groups were significantly improved. Compared with model group, the apoptosis index of
Astragalus polysaccharides (20 and 40 mg/kg) groups were significantly decreased; The levels of AST, CPK, LDH, and c¢TnT in serum
were significantly decreased; The activities of SOD, CAT, and MPO were significantly increased, but the content of MDA was
significantly decreased; The expression of AKT mRNA and Bax mRNA were significantly up-regulated and the Bax mRNA was
significantly down-regulated, the ratio of bcl-2/Bax was significantly increased. The expression of caspase-3 and NF-kB were

significantly decreased (P <0.05, 0.01). Conclusion Astragalus polysaccharides has protection on myocardial damage in severely
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burned rats, which might be related to reduce oxidative stress injury and regulate the expression of apoptosis-related genes and protein.

Key words: Astragalus polysaccharides; III degree burn; rat; myocardial damage; protein expression; protection

BN SR KB MY 52 B Astragalus
membranaceus (Fish.) Bge. var. mongholicus (Bge.)
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B0 F R IE B E BT T IR A IR A R, ik
2% 9k 140521004 . 141013008 . 140702012 .
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JERETPATINE % 40K BG4 2T SOD. CAT.
MPO ¥ FI MDA i,
1.8 (UANALRH AKT mRNA. bel-2 mRNA. Bax
mRNA RiZBYNE K bel-2/Bax RiLLLERITE
IR SCEE R 2 2K B AKTS bel-2. Bax A
cDNA J7%1, N Oligo #AFFEF T By FiiFsl
W, W& 1.
#1 KR AKT. bel-2. Bax £EF L. TifE3|4
Table 1 Upstream and downstream primers of AKT, Bcl-2,

and Bax genes in rats

HE A 514
AKT E¥Jf  5-TCAGTAGCATCCGGCAATTATC-3'
T¥f 5-TGCTCAATCAAAGCCACAGTC-3'
bel-2  Eif  5-GGGATGCCTTTGTGGAACTA-3'
FJf  5-TGATTTGACCATTTGCCTGA-3'
Bax i 5-ATCCAGGATCGAGCAGGGAGGATGG-3'
Niif  5-AGATGGTCACTGTCTGCCATGTGGG-3'
B-actin i 5'-CCTGTATGCCTCTGGTCGTA-3'
Ff  5-CCATCTCTTGCTCGAAGTCT-3'
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X HEMEERE; Cr A RN N INZOUE S5 BIE & E
IS I T 8 73 (P AT A 40
1.9 W HLLALE caspase-3. NF-kB & H R IEH
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ANOVA HEAT /30T HHE0RRER ] 7 K
2 R
2.1 EEZHEMNERGAROUAEMRETRR N
Xof FEZH R B Lo UL AN m) A 25 T 40 i
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Fig. 1 Effect of Astragalus polysaccharides on myocardial
cell apoptosis in severely burned rats (TUNEL

staining)
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* 2 HERSENTERGARCIMEEDCHERIZIT
( xs, n=20)
Table 2 Effects of Astragalus polysaccharides on myocardial

cell apoptosis index of severely burned rats ( X 5,

n=20)
4159 A/ (mg-kg ™) TR %
R — 23+15
P — 5474827
Hh KA 5 39.4+7.6"
EES 10 49.14+93
20 40.5+7.8%
40 21.6+5.4%"

EXRALILE: TP<001; SHMAILLE: “P<0.05 “4P<0.01
P <0.01 vs control group; “P <0.05 ““P <0.01 vs model group

23 HEZEMTERGARMEBES AST. CPK.
LDH 0 ¢TnT 7K FaY 00

B AL LA, B 41K RS AST CPK.
LDH. ¢TnT /KB E (P<0.01); SHHA
ELis, #{EEZ B 20, 40 mg/kg 40 AST. CPK. LDH.

cTnT /KF B FFHE (P<<0.05. 0.01), W3 3.
24 HEZSHEMNTERGARCMALR SOD,
CAT. MPO jE1£51 MDA & £8I5M

L AL b, ALK RO L4124 SoD.
CAT. MPO &2 E K, H MDA & &2 # T
(P<0.01); H5HRIZILLE:, 2P 200 40 mg/kg
41 SOD. CAT JEPEW & T, MDA 7 & B E K
(P<<0.05. 0.01), HrimEZHE 40 mg/kg 41 MPO
MR TR (P<0.01), WL 4.
25 ERZMBUTERGAROCANEALRS AKT
mRNA . bcl-2 mRNA . Bax mRNA RiA X bel-2/Bax
FIELLERI N

PR KO WL 2 AKT mRNA. bel-2
mRNA. Bax mRNA FEEXMALE Ll (P<
0.01), bel-2/Bax HUH W25 F#K (P<<0.05. 0.01);
BRI Lhgs, L HE 20, 40 mg/kg 1697 24 h
Ji» AKT mRNA. bcl-2 mRNA ik B2 . Bax
mRNA Fik B #F N, bel-2/Bax HWEH B F T 5, £
SR EE L (P<0.05. 0.01), W& S,

£3 HESHEMTERGARME AST. CPK. LDH. ¢TnT KPRIEM ( x£s, n=20 )
Table 3 Effects of Astragalus polysaccharides on levels of AST, CPK, LDH, and ¢TnT in serum of severely burned rats ( X5, Nn= 20)

4151 FE/(mg-kg ™) AST/U-L™) CPK/(U-L™Y) LDH/(U-L™) cTnT/pgL™)
xof R — 208.7+45.3 285.4456.0 230.1£42.7 0.25+0.05
A — 654.3+£97.5" 1150.2+167.9" 1006.8+123.6™ 4.03£0.76"
HhFEAAL 5 522.5+76.8" 816.2+108.9" 882.4+127.3 2.5740.61°
EEZ 10 600.8+£104.9 996.7+£175.4 912.4+135.6 3.39+0.85
20 513.44+87.2° 706.3+142.8" 795.1+£108.7° 2.1440.57°°
40 362.7£69.1°° 571.4490.5°* 566.5+93.8°° 1.30+0.42°°

SRRALLLE: TP<0.01; SRR “P<0.05 “"P<0.01
P <0.01 vs control group; “P <0.05 ““P <0.01 vs model group

w4 BHESEXNTERGAROMNMAL SOD. CAT. MPO FEIEF MDA S EAFM ( x+s, n=20 )
Table 4 Effects of Astragalus polysaccharides on activities of SOD, CAT, and MPO and content of MDA in myocardial tissue

of severely burned rats ( X+s,n= 20)

21 51 i /(mgkg " SOD/(U'mg ™) CAT/(U-mg ") MPO/(U-g ™) MDA/(nmol'mg ")
of He — 75.9+8.6 33.7+6.2 22404 2.4140.50
FEAY — 512+7.0" 18.54+4.9™ 43+08" 4.63+0.72"
HZE KA 5 61.74+8.2" 26.3+6.0° 3.9+1.1 3.404+0.92°
HEDZHE 10 55.4+6.9 22.74+6.0 40+1.2 429+1.04
20 63.1+8.2° 254+58° 3.6%1.0 3.1240.83%"
40 67.5+10.4°" 28.8+7.4%" 2.940.7%° 2.63+0.77°°

XA TP<0.01; SHRALE: 2P<0.05 “~P<0.01
**P <0.01 vs control group; “P <0.05 ““P <0.01 vs model group
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x5 EBESEMTEERGAROMEAL D AKT mRNA, bel-2 mRNA, Bax mRNA &A% bel-2/Bax ik thE R 08
Table 5 Effects of Astragalus polysaccharides on expression of AKT mRNA, bcl-2 mRNA, and Bax mRNA in myocardial

tissue of severely burned rats and ratio of bcl-2/Bax expression (X £5, N = 20)

2H 53 FilHE/ (mgkg ™) AKT (X107 Bax (X107) bel-2 (X107) bcl-2/Bax
xof — 1.58+0.37 8.7£2.9 7.4+3.1 0.85+0.43
A — 2.06+0.54° 52.54+34.17 13.9£5.4° 0.28+0.16"
HhFEAKAL 5 2.54+0.72 36.4420.0° 213494 0.47+0.31°
L E2 10 2.17%0.68 41.8423.6 18.247.9 0.44+0.23
20 2.69+0.64" 342419.5° 23.4410.3%° 0.68+0.27°*
40 3.05+0.72°° 28.5+13.9%° 28.1+£12.5% 0.9740.38%"

Lyl "P<0.05 TP<0.01: SEEMIHE: “P<0.05 “°P<0.01
"P<0.05 ""P<0.01 vs control group; “P <0.05 ““P <0.01 vs model group
2.6 HEEZHEXNTERGAROILELR caspase-3.
NF-kB & H Fix #5200
3 B BT R, AT ALK R LA 21
caspase-3. NF-xB #H HFKiA =B BY B #E T &

(P<<0.01); HEIRIYILLER, B2 P 20, 40 mg/kg
RIT 24 h AetS B PR E R K R LA 2]
caspase-3. NF-xB &Kk #E (P<0.05. 0.01),
WK 2. %£6.

NF-kB el g e — v S e mm e
u el

caspase-3 | — A T R — —

e - - S S —

gl il HIEKAL 5 mgkg ! HTELHE 10 mgkg ! BTHEEH 20 mgke ! BEELHE 40 mgkg !

2 HERSEXNTERGAROCINALS caspase-3. NF-kB EARIEHIF N

Fig. 2 Effects of Astragalus polysaccharides on expression of caspase-3 and NF-kB in myocardial tissue of severely burned rats

*6 HEZHEMEEERGARUIEL caspase-3. NF-kB FAHIEN ( X+s, n=20 )
Table 6 Effects of Astragalus polysaccharides on expressions of caspase-3 and NF-kB in myocardial tissue of severely burned
rats ( X £5, N =20)

21 FHE/(mgkg ") caspase-3/p-actin NF-KB/p-actin
payist — 0.1940.06 0.1540.04
A — 0.460.08" 0.41£0.07"
HhZEKAR 5 0.36+0.09 0.34+0.06"
e 10 0.40%0.12 0.38+0.10
20 0.314+0.07" 0.3340.08"
40 0.27+0.08"" 0.29+0.06"

LAl TP<0.01; SEIMAILE: AP<005 “4P<0.01
P <0.01 vs control group; “P <0.05 ““P <0.01 vs model group

3 it
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gz, JORELRLENARE R 2 Maassd 5

MM T A 2 RN 2 5 8 i
SET I RE, Bel-2 BRI KGR BB S 54, |
Fr o bel-2 AFIETZEEN, Bax AR T-ER, bel-2
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