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Mechanism of sea-buckthorn flavone on myocardial protection
in rats after long-term exhausted exercise
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Abstract : The study was conducted to observe the protective effect of sea-buckthorn flavone (SF) on myocardium in rat sub-
jected to long-term exhausted exercise. Fifty six-week-old SPF-grade male SD rat were randomly divided into normal group,
model group,and SF low, medium and high dose (100,200 and 400 mg/kg) group. An exercise induced myocardial injury
model was established through six-week exhausted treadmill training. Inflammatory reaction in myocardium  oxidative stress re-
lated index and the serum markers of myocardial injury were detected by ELISA ;myocardial cysteinyl aspartate specific pro-
teinase-3 ( Caspase-3) protein expression was detected by the immunohistochemical method ; protein expressions of myocardial
BCI2-associated X (Bax) ,B-cell lymphoma-2 (Bcl-2) ,type T Collagen ( Collagen- [ ) ,and connective tissue growth factor
(CTGF) were detected by Western blot ; myocardial tissue morphology and collagen deposition were observed by HE and Mas-
son staining. The results showed that compared with the model group,the levels of serum aspartate aminotransferase ( AST) ,
creatine kinase MB ( CK-MB) , cardiac troponin I (¢Tn T) ,collagen volume fraction (CVF) ,and the expression of Caspase-

3,Bax,and Collagen-I proteins in the myocardial tissue of rats in each dose group of SF were significantly reduced (P <
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0.01) ,while the expression of Bel-2 protein and Bel-2/Bax ratio in the myocardial tissue were significantly increased (P <

0.01) ;Medium to high doses of SF can significantly reduce malondialdehyde (MDA ) ,interleukin-18 (IL-18) ,Interleukin-

6 (IL-6) ,tumor necrosis factor- oo (TNF- o) and expression of CTGF protein in myocardial tissue (P <0.01) ,increase the

levels of superoxide dismutase (SOD) and glutathione peroxidase ( GSH-Px) in myocardial tissue (P <0.01). The results of

the study suggested that medium and high doses of SF could inhibit oxidative stress,inflammatory reaction, cell apoptosis,and

fibrosis in the myocardial tissues of rat subjected to long-term exhausted exercise,and alleviate myocardial injury. It was found

that the effect of a high dose was better.

Key words : exhaustive exercise ;sea-buckthorn flavone ;myocardial injury ; apoptosis ; fibrosis
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il Raw 264. 7 40 fig PN 48040 W 380 AR RE S bR 75 2
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200 mg/kg) B i Vb BT R 20 ( sea-buckthorn fla-
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8 f% Masson et B3 FULEE, U) F b0 LY SR 4E 14
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AST (CK-MB Fl ¢Tn [ /K-35 3 EF-(P <0.01),
FIAAR GG W 1T 6 JERRLE iz sh U Sy Tis sh
PR UG sh iRl . SRRt , SF 457 & 4
3% AST  CK-MB F1 ¢Tn [ 7K -3 B E AL (P <
0.01), 5 SF-L #H [t %%, SF-M 2 1 SF-H 4 Ifn ¥4

AST .CK-MB F1 ¢Tn I 7K -4 2 5 FEAK (P <0.01)
55 SF-M 44 Heds, SF-H 4l 1fiLi% AST . CK-MB Al ¢Tn |
KPR EREIR(P <0.01) , B & SF(100,
200,400 mg/ (kg - d) ) Bya] A 242 K iz )
PR O G, Kb, @ s HAOR A

=1 KAXRME AST.CK-MB # ¢Tn [ KFE(x +s,n=10)
Table 1 AST,CK-MB amd cTn | levels in serum of rats in each group(; +s,n=10)

4151 Filkey CK-MB ¢Tnl
group Dose( mg/kg) (U/L) (U/mL) (pg/mL)
1E# Normal - 122.51 £24.70 83.16 £2.56 50.62 £2.28

FER Model -

SF-L 100
SF-M 200
SF-H 400

296.74 £52.65* *
278.32 £45. 27"
193.55 £39.35%A4

160.94 +32. 68#*4 400

177.86 +4.28 " * 118.73 +4.12**

159.08 +3.79* 106.45 +3.97*
131.27 £3.43%44 82.90 £3. 7444

98.46 +3.40%4 200 67.13 =2.76%4 400

WS IERYLE, * P<0.05, % * P<0.01 ; 5AEEIZH H#s, " P <0.05,™P <0.01;5 SF-L 41 [b%,2P <0.05,22 P <0.01; 5 SF-M 41 lb#, 0P

<0.05,89 P <0.01; FH,

Note : Compared with normal group, * P <0.05, * * P <0.01 ; Compared with model group,*P <0.05,* P <0. 01 ; Compared with SF-L group, P <0.
05,22 P <0.01;Compared with the SF-M group, HP<0.05,72P <0.01 ;the same below.

2.2 EEEI HBIEZh AR OINARRENLEE
NEREW IR0

W 2 s, 5 IEH 4 H s SR R RO L
21 MDA /K- % FTF(P <0.01),S0D F1 GSH-Px
P B EAR (P <0.01) . S5BIAIA AL, SF-L
20 WL ZY MDA (SOD Fl1 GSH-Px 7K 357G I 35 2
(P >0.05) ;SF-M 2 1 SF-H 4.0 L4148 MDA 7K
S REAK (P <0.01) ,SOD i1 GSH-Px 7K -4 7. %

FFH(P<0.01), 5 SF-L 4 k%%, SF-M 45 1 SF-H
ZH0WZHZ MDA 7KF b 2 FAR (P <0.01) ,SOD #il
GSH-Px /K ¥ 8 % - FH (P <0.01), SF-M 41 fI
SF-H H[H] LA A E R EZE R (P >0.05), &
Hirh & i SF (200,400 mg/ (kg - d) ) AT R
KA Iy iz gl S 0 K B WL 2L 4R A N 330
T E 2

#2 KAXROHALZR MDA SOD F GSH-Px K F (x £5,n = 10)
Table 2 MDA,SOD and GSH-Px levels in myocardial tissue of rats in each group(; +s,n=10)

2H 5 FailRiie SOD GSH-Px
Group Dose( mg/kg) (nmol/mg prot) (U/mg prot) (U/mg prot)
iE% Normal - 5.72+1.05 92.35+15.79 1.55+0.14
I Model - 12.35 £2.47" " 49.12 £11.77 %" 0.63+0.11*"
SF-L 100 11.82+2.98 54.73 +10.82 0.72 £0.13
SF-M 200 9.13 £1.81#42 70.51 +12.04%#24 0.97 £0. 13%424
SF-H 400 8.10 +1.28%44 74.48 +16.85%44 1.03 +0.15%44

2.3 ERERXT 13815 3h K RO ALE R K E K
FREH IR0

H12% 3 AT, 55 0E 4 s AR 2 K L C LA
41 IL-18, IL-6 I TNF-a /K V-3 8 % L F+ (P <
0.01), SHERIZH HbAL, SF-L 41,0 W44 TL-18. 116
H1 TNF-a 7K AT B 35 22 5% (P > 0. 05) ;SF-M
411 SF-H 41 IL-18 1L-6 Il TNF-o 7KF-] i} 2 B A

(P<0.01), 5 SF-L 4 He#%, SF-M 4 il SF-H 44
IL-18.1L-6 il TNF-a /K-35 B E &AL (P <0.01)
5 SF-M 41 b #%, SF-H 20 1L-18 7K - i Z A% (P <
0.01),IL-6 il TNF-a KFERNFHEREFEER(P >
0.05), KB &ifl& SF (200,400 mg/ (kg - d))
AN 5812 372 00 K RO LA 29 E
I3, oA A DL S IL-18 (T TR e
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IL-18,IL-6 &1 TNF-o 7K F (x 5,1 = 10)

Table 3 IL-18,IL-6 amd TNF-« levels in myocardial tissue of rats in each group(; +s5,n=10)

il 3 ik IL-6 TNF-a

Group Dose(mg/kg) (pg/mg prot) (pg/mg prot) (pg/mg prot)
iE% Normal - 5.41 +0.37 0.83 +0.24 2.28 +0.24
HE7E Model - 16.72 £0.74 " * 3.65+0.45" " 5.41+0.35" "

SF-L 100 15.80 £0.66 3.18 +0.41 4.89 +0.29

SF-M 200 10.83 £0.79%44 1.74 £0.30%44 3.86 +0.39%A4

SF-H 400 9.34 +0.42%4 400 1.55 £0.39%42 3.77 £0. 3244

2.4 DREMRMABEHXRONARRERLS
FHIERI S

HIPE 1 AT, IE 2R RO LRI 25 F TE 3, HE
SUAFr , HAUEAS i B34 T s AR 20 FL A i
Ji BRI B S P AR L FR I, 4 4] B AR AN

Yy, AL HES R AL S5 A A L B, SF-M 41 Al SF-H
O AL e ik B 5% i 2 ORI a2, 440 B 25 B
FALUETIER . RUIP &5 A SF(200,400 mg/
(kg - d) ) H ] i 199 0y 383 23k 1 R Blc L
gk o

Bl fHKXRD

A4AZR HE 3 ( x200)

Fig. 1 Each group of rats myocardial tissue HE standing ( x200)
VE A IER 4B AR ; C.SF-L; D . SF-M; E:SF-H, T[], Note:A:Normal;B:Model;C:SF-L;D:SF-M;E.SF-H,the same below.

2.5 EREIRX 511515 30 K RO AL R BaE T
E’JE’“H
FE 2 &3 nl A, 5 IEH 4 i, B 4 R R

LDLEHE Caspase-3 \Bax £ 3R iK B%& LIH(P <
0.01),Bel-2 2 4 #iA Ml Bel-2/Bax [ AH W % MK
(P<0.01), SBIRIA A, SF 45 4l Caspase-
3 Bax 1R B EREIR(P <0.01) ,Bel-2 M
%k Bel-2/Bax WHBZ FFF(P <0.01), 5 SF-L
2 AR, SF-M 2041 SF-H 4 Caspase-3 \Bax & [ iA
W ZREAL (P <0.01) , Bel-2 & 335 . Bel-2/Bax
w3 EJH(P <0.01), 5 SF-M 4[4, SF-H
2 Caspase-3 [ RIL B FHFEAL(P <0.01), KW
KA T 989 32 Bl AT B0 R BRLO JUL A L 9 T e iz, SF
(100,200,400 mg/ (kg « d) ) 7 A Rl WLAR i

PR, Horp ) RO L 4 Caspase-3 2 %
KT ISR et

2.6 PEBREMMKEANBIEHKEOINAR
AzopA)

M 4 &S RTAL 5 IE w4 e, B A KR
DL ZL CVE il Collagen- [ | CTGF 2 H Rk i
F (P <0.01), SHIRIA LA, SF-L 4 CVF f
Collagen- | # R A I B EFF(L(P <0.01) ;SF-M
20 .SF-H #H CVF F1 Collagen- | .CTGF & H ik
B ERR(P <0.01) , 5 SF-L 4H He#%, SF-M 2  SF-
H 4 CVF A1 Collagen- | \CTGF 7K 4 #£ k1 i & &
(P <0.01), 5 SF-M #H [t %:,SF-H 44 CVF 2
FEAR(P <0.01) . RUIKI 131z 2 il 55 K RO
WIHA 2144k, , SF (100,200 400 mg/ (kg - d) ) A AH

;3
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Fig. 2 Immunohistochemistry of Caspase-3 in myocardial tissue of rats in each group(; +s,n=10)

T A ET LRI Caspase-3 FHYEZNMI, Note:Black arrows indicate Caspase-3 positive cells.
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Fig.3 Bax,Bcl-2 protein expression and Bel-2/Bax in myocardial tissue of rats in each group (x £s,n=10)
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