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Protective Effect of Salvianolic Acid B on Myocardial Injury in Septic Rats

LIU Xiao-long, CUI Zi-lin, LI Yang, ZHANG Ya-min"~
( Tianjin First Central Hospital, Tianjin 300192, China)

[ Abstract | Objective; To explore the effect of salvianolic acid B (Sal-B) on the myocardial apoptosis in
rats with sepsis. Method: The 50 male SD rats were randomly divided into sham operation group, model group
( cecal ligation and perforation were performed to replicate the animal model of sepsis) and Sal-B low, medium and
high-dose group (6, 12, 24 mg-kg ™ '). The myocardial necrosis markers troponin T (TnT) , cardiac troponin I
(c¢Tnl), creatine kinase-MB ( CK-MB) and the tumor necrosis factor-a ( TNF-a) , interleukin-18 (IL-18) and
interleukin-6 (IL-6) were assayed by enzyme-linked immunosorbent assay ( ELISA). The antioxidant enzyme
superoxide dismutase ( SOD) activities and malonaldialdehyde ( MDA ) levels in myocardial homogenates were
determined by spectrophotometrically. Haematoxylin-eosin ( HE ) staining was used to evaluate the pathological

change in rats. Terminal deoxynucleotidyl transferase-mediated dUTP-biotin nick end labeling assay ( TUNEL) was
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used to detect apoptosis of myocardial cells in hearts, respectively. Western blot was used to detect the expression
levels of apoptosis-related protein cysteine protease-3 ( Caspase-3), b-lymphocytoma-2 (Bel-2), Bel-2-related X
protein (Bax), autophagy microtubule-related light chain 3 (LC3) and Beclin-1 in myocardial tissue. Result;
Compared with sham group, the levels of TnT, CK-MB and c¢Tnl in model group were significantly increased ( P <
0.01). The levels of TNF-a, IL-18 and IL-6 in myocardial tissue were significantly increased (P <0.01). MDA
content in myocardial tissue was significantly increased (P < 0.01), SOD activity in myocardial tissue was
significantly decreased (P <0.01), the ratio of TUNEL positive myocardial cells was significantly increased (P <
0.01), Bax and Caspase-3 protein expression levels were significantly increased, while Bcl-2 expression was
significantly decreased (P <0.01), autophagy related protein LC3 and Beclin-1 expression levels were significantly
increased (P <0.01). Compared with model group, the levels of TnT, CK-MB and ¢Tnl in Sal-B medium and
high-dose groups were significantly decreased (P <0.01), the levels of TNF-a, IL-1 and IL-6 in the myocardial
tissue were significantly decreased (P < 0.01), MDA content in myocardial tissue was significantly decreased
(P<0.05,P <0.01), and the SOD activity in myocardial tissue was significantly increased (P <0.05, P <
0.01). The ratio of TUNEL positive cardiomyocytes was significantly decreased (P <0.05), Bax and Caspase-3
protein expressions were decreased, and Bcl-2 expression was significantly increased (P <0.05, P <0.01). The
autophagy response was enhanced, the LC3 [ /LC3 [ ratio was increased, and Beclin-1 expression was
significantly up-regulated (P <0.05, P <0.01). Conclusion: Sal-B showed a protective effect on the myocardial
apoptosis in septic rats maybe by depressing inflammatory infiltration, anti-oxidative effects and improving the
exceptional expression of the proteins such as Bax, Bel-2, Caspases-3 by enhancing the level of autophagy.

[ Key words | salvianolic acid B; sepsis; myocardium injury; protect effect; autophagy
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2.6 TUNEL f .o U2 M M 1= 20 2300 v JId s
J& R Eh 22 vl (PBS) 0% 2 YK ; TUNEL il DAPI
Sy KU LA T R AR L Tk A
BEMLWLEE 3 4> i £ B ( x 400) #LF, 3+ 5500 L 40 A
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F1 Sal-BRFEXRME P ONRGIREDKREZE (5 +5)

Table 1 Effect of Sal-B on level of myocardial injury markers in

serum of septic rats(x +s) mg-L -l
iRl /mj{i_] n CK-MB ¢Tnl TuT
BFR - 7 384.6+23.4 0.420.04 6.17 £1.31
s - 6 1452.7+136.2" 3.46+0.11" 11.38 =1.12"
Sal-B 6 6 1346.0+213.4  3.17+0.42 10.25+2.16
12 8  624.2£45.9Y  2.16+0.08" 7.03 +2.51%
24 6 738.9x241.5Y 2.07+0.12° 6.59 £1.43%

ST ARM LR P <0.01; SHR A D P <0.05,7 P <
0.01(£2~4F),

R2  Sal-B X BEHEXROKERFKFHHZIME(xxs)

Table 2  Effect of Sal-B on inflammatory factors in septic rats

(x+5) ng-L~!
4151 i n TNF-a IL-6 I-18
/mg-kg !

BFEA - 7 294.6+10.4 452.8+19.2  134.1224.3

i - 6 1053.8£64.7"4160.0 +82.4" 364.3 £32.6"

Sal-B 6 6  986.4+£131.6 3934.0 £241.8 343.8 +59.7
12 8  656.2+25.9%2461.0£57.3Y 205.3 £15.5%
24 6  632.7 £86.1" 2 318.3 +146.2% 189.5 +46.1%

5 TF AR 2H R R H A, 55 AR 2 R B0 L4 40 MDA %7
I, 1 SOD 7K P W2 FEAR (P <0.01) , 3L 1
Y By W) AL B K T 5 T IR H & Sal-B i ik B
J5 , SRR A B RS, Sal-B | R 4R B L
20 SOD KV & T, MDA & & W] i IR (P <
0.05, P<0.01), L33,

#x3 SalBXEBFERBODARENMENHNRIE(x £5)

Table 3  Effect of Sal-B on myocardial antioxidant capacity in

septic rats(x +s)

A FiE/mg-kg' n SOD/U-mg~!  MDA/mmol-g !
BER - 7 30.16 +2.96 3.05 0. 44
8] - 6  18.48 £3.58" 5.84 +1.24"
Sal-B 6 6  20.37 +4.62 5.16 £0. 89

12 8  22.49 +5.87% 4.68 +1.03%
24 6  25.32x4.617 3.91 +0. 76>

3.4 XRBONAZHREEZERZN BT RH
R B WU 50765 b7, 200 JHE0 #1518 5, Jhc 1) e JHd A% b ik
98 iE 20 M 42 11 5 455 0 4L LT 2 HE 51 3K, Hh K
i RIS BB 228 5 A AR I 352 9 W1 A ; Sal-B A [] 511
0 LR JE A R /INE 2 o JULET S oA AL WD A i i
18 DL O LA AE 410 00 ILIILET AE B IR el . LI 1

A B FARY ;B BRI ;C ~E. Sal-B it . I (2 ~4 [[])
1 Sal-BXMREBEXROCNALFESENE(HE, x400)

Fig.1 Effect of Sal-B on myocardial morphology in septic rats( HE, x400)
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0.01) ; SEIRI L 4, Sal-B A [A) 57 2 41 v i |3k 3
i 25 KA W 2 (P <0.05,P <0.01) . LA
2,3,%4,

3.6 XRRAWMAHCEARBIAKEWEN 5/
TR B, BRI 20 LC3 1 /LC3 1 K Beclin-1 2K [

Fak B FWM(P <0.01) ; SHIA 4 L 47, Sal-B Hr |
En AR 4] LC3 11 /LC3 T A1 Beclin-1 25 [ ¥4 0 &5 4 fin
(P<0.05), WK 4,%5,
4 itig
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BE 2 Sal-B %R & E K RO AR T &0 (5O0 RAEE, x400)
Fig.2 Effect of Sal-B on myocardial apoptosis in septic rats( fluorescence microscope, x400)
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B-actin D S S S - 5 (D2 e, BT LA Toll ££52 1K 4 (TLR4 ) /#% % 5% [ 1--«B

AR DR (NF-«B) /TNF-o 3 8 3 % 7 .0 JUL 20 I 354 405 10 152
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[19] Al > _ 5 N ik 17 B JF
Fig.3 Electrophoresis of protein expression of Sal-B of apoptotic ’VEFH o Sal-B _Flﬁl NF-«B ’ 'ﬂ: HA ﬁﬂ 2 ﬂ] b E"’: =+

proteins in septic rats */fl.’ﬂﬁ/fj‘%ﬁi Vl&*ﬁ ?‘E"Jiﬂgjﬂéﬁﬂl’:%ﬁgﬂﬁ/ﬁkﬁ

*F4 Sal-BEBRBBEXBROMABATHEM(x+s,n=3)

Table 4 Effect of Sal-B on myocardial apoptosis in septic rats(x £s,n=3)

215 F 4 /mg-kg ™! TUNEL/B-actin Bax/B-actin Bel-2/B-actin Caspase-3/B-actin
IEEN - 2.13 £0.24 0.07 +0.01 0.42 0. 04 0.21 +£0.03
L - 24,64 £5.03" 0.39 +0.02" 0.15 0. 02" 0.89 +0.04"
Sal-B 6 23.74 6. 15 0.18 +0.03% 0.19 £0.03 0.88 +0.05

12 14.22 +2.61% 0.12 0. 02% 0.26 £0.01% 0.62 +0.05%
24 12.48 £3.17% 0.09 +0.01% 0.37 +0. 03" 0.63 0. 04%

£S5 Sal-BMRBEARBEEAHM(x£s5,n=3)

LC3 1 NS SR S S s 18 kDa Table 5 Effect of Sal-B on autophagy protein in septic rats (x = s,
LC3I " S S . s |6 kD2

Beclin-1 | S s B 60kDa i
205 #|4/mg-kg™" LC3M/LC31  Beclin-1/B-actin
practin | 5 kDa BFA - 0.06 +0. 03 0.07 £0. 02
A B ¢ D E LT - 0.58 +0. 13" 0.21 +0.04"
E4 KRBEXRABEEORIEEK Sal-B 6 0.79 +0. 18 0.25 +0.03
Fig.4 Electrophoresis of protein expression of Sal-B on autophagy 12 0.92 £0.21% 0.32 +0.07%
24 0.82£0.05%  0.29 +0.02%

in septic rats
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FIRIKF-TH R, T Sal-B A AT DA E AR B 1 #R Gk
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SN PE TR PE

P I R T A% A B v El O A A 5 0 A X 1 B
5 R 1) A 5 O otk R 3 3 R 46 R fige 451 45 1) A0
TR AZ 40 00 T PR bR R R AR R XA
AR — R A A WA G 3 AL AL, 4 Beclin-1 A1
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T HME/ANMEBE R IE B, 55 LC3 T A LC3 1T W Fl B
LXEA,E B A, o LC3 T 77 o 1 16
LT, 2832 ZARAE MG IS 5 F /N A 5 % T £ 1
BEWE 2 BN s AT LC3 1T, LC3 1/1LC3 1 5 A m
AN B G AE AR DG E — R T AT R B 4 i 1Y
FWEIE P o A WA M R S BT 8, 9 o
BLECAN T, A0 TR B R AR 20 AR R 40 R I i
S B, [ e R e T B £ R A
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