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Study on the Dose and Time Effects of Salvianolic Acid B on TLR4-NFkB-TNFapathway
in Neonatal Rat Cardiomyocytes Damaged by Hypoxia
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Abstract Objective:To investigate the effects of different concentrations and different administration time of salvianolic acid B
(SalB) on regulating TLR4-NFkB-TNF« inflammatory pathway in hypoxia neonatal rat cardiomyocytes. Methods:1-3 d neonatal
cardiomyocytes were isolated and purified, and hypoxia model was established in vitro. SalB high, medium and low dose concen-
trations were 10-5 mol/L, 10-6 mol/L and 10-7 mol/L, and administered to cells at 6h before hypoxia, same time with hypoxia
and 6h after hypoxia respectively. TLR4 and NFkB mRNA expression were detected by qRT-PCR; TLR4 and NFkB protein ex-
pression were detected by immunohistochemical method. The concentration of supernatant TNFa was detected by ELISA. Results:
Compared with normal group, the expression of TLR4 and NFkB mRNA and protein, the concentration of TNFain supernatant were
significantly increased in hypoxia model group (P <0.05 or P <0.01). Compared with the hypoxia model group, the expression of
TLR4 and NFkB mRNA and protein, the concentration of TNFa in supernatant were significantly decreased in large and middle
dose of salvianolic acid B administered before and meantime of hypoxia group (P <0.05 or P <0.01). The most significant de-
crease was observed in the high-dose group administered before hypoxia (P <0.01). Conclusion ; TLR4-NFkB-TNFa inflammatory
pathway was significantly activated 6h after hypoxia injury. Salvianolic acid B administered before and same time of hypoxia protec-
ted cardiomyocytes tremendously. This effect was related to the inhibition of TLR4-NFkB-TNFa inflammatory pathway. Salvianolic
acid B showed dose and time related effects, and the best effect was observed in the high-dose group administered before hypoxia.
Key Words Salvianolic acid B; hopoxia; neonatal rat; Cardiomyocytes; TLR4-NFkB-TNFa pathway; Dose effect; Time effect;
Ischemic cardiomyopathy
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VL GIER AL, TP <0.05,7 7 P <0013 AL, 4 P
<0.05,2%P<0.01
2.4 FFZWIR B T B4 ILAN NFeB 8 H &
KR ERSCFII ] 5 0 4 LR, Bk 4R 5 2H 0
LA NFB 8 R AR 8 2 T & (P <0.01)
FBRELH L, PSR B FR 25 245 K v /N i
ZH NFxB 5 H R IR AR B35 TR (P <0. 01 B P
<0.05), PFZWR B A 45 25K i 44 NFkB
HEMFBIRB R E TP <0.05) , FIS8HR
B J5 45254 41 NFkB mRNA 33k 2% F 4 2¢ & X
(P>0.05), W#4,

F4  SalB RELHRZGRE RS EIXT O LA NFkB

EAREEBHET (pm’)
U BRET6 h A2 BMARINGZ BURE 6 h G
ER4L 0.00 £0.00 0. 00 0. 00 0. 00 0. 00

B4 721,74 £102.87 %~
SalB K 263. 54 +78. 5822
SalB H1354,22 +82. 9444
SalB /N 450. 00 +99. 994

996.37 £56.67 " * 980. 16 £191. 12" *
428.74 £107. 134 739.01 £113.23
437.90 £79. 134 702.71 +98.53
578.15 +£75.29  850.31 £61.24

1 RT-PCR i£# il TLR4 F1 NFkB mRNA
AR ETy G E

a2 B-actin B HTZE, b Oy TLR4 H At £, ¢ iy NFB ¥
£k, d 2 B-actin P HGMILE, e Jy TLR4 J 84 £R, £y NFeB 33 il
53
2.3 FEBWER B JH BAO LA TLR 2 19 %
KR ERSCFIIN RE ] 5 0 4 LR, B4R 5 2H 0
WL4EH TLR4 E H &R A BT P <0.01),
FERELH LB, PSR B FIR 25 245 K b /N i
4 TLR4 £ 1 B 2R AR 0 2 TR (P <0.01 5 P
<0.05), FFZWR B [F]f 45245 K bl & 4 TLR4
HHMRBIMAREE TP <0.05) . PFZHIR B
JG 452420 TLR4 mRNA 3k 22 R oG it# L (P
>0.05), WF3,K 2,

VE: HIEHR AL, * P <0.05," " P <0.01; 5L A, O P
<0.05,22P<0.01

2.5 PSR B T SO NN TNFo 323511
BRI AR 5 IE % 4 A, BAa 45 A 40 i -
T TNFo 5 53 0 T (P <0.01) o RS
A ELER, FHB IR B WG4 25K /4] TNFa
GHRBE NP <0.01 5 P <0.05), FIZMR
B [l 2525 i 2 TNFo S5 B T (P
<0.05), FIZ2WEE B JG A 25454l TNFa 5257
TG EL(P>0.05), WS,

5 SalB RELAZER B AR ) 30 ML TNFo

FIZEMIET (nmol/mL)

A BAEET 6 h 452 Y il e EST] B4AUJS 6 h 4524
A 29.42 +4.16 35.24 +18.55 41.15 £16.82
B4 89.39+21.65% % 98.53 £21.96" *  109.45 +44. 11" *
SalB K 40.78 +15.094%  55.57 +14.48% 88. 68 +10. 02
SalB H 49.71 +17. 1242 56.84 +17.27% 78.68 +18.27
SalB /N 52.38 £16.45%  79.27 +13.66 81.99 +13.32

L HIERWALEA, P P<0.05, " P <0.01; 5H4E4 R, 4P
<0.05,22P <0.01



- 2562 -

WORLD CHINESE MEDICINE  October. 2018, Vol. 13, No. 10

4 s
L z ~dec]

| , :
* 7 » -y
Lo .o Xl RS

3 -
~- 4 = £ A

2 SalB #EET 6 h FPFLA A S E LA MESFRERMAMIEH TLR4 B AL EE

HWea WIEW AL, b HIRIL ¢ 3 SalB KHIE4 ,d Jy SalB Hi|H4, e Jy SalB /N4, al bl el .dl el 454X} 4N HIIE - TLR4 4
PEAARGL ] BT UL IEH A S e 8, JO A €0 A5 AR 20 40 L [ 45 SR 5E , 6 (008 5 Sal B IR o /N FF k20 A A 4 A BT S A X 2 38, o (B
A

3 itig

SR A A A s S R I P B ) T e A A A
%, HAEREROR I LR R SRR i A 7, R
BN O M D g L P S« e | O LA
FE REAE B Sh oSS A S KA 4 BRI
B I Kz 40l TLR4 il NF-«B (192635, 51 &40 M Ja -
AR S - TNF-o BRI /N8 1) o 21 41k .
W Sli2 AT LIS TLR4 Fi1 NF-wB (1) 3k j8 4%
Gk BN AN LT eI S Ao B D DT 2
TLR4 21k 33k i 8. 8 13 NF-kB {55 3% . R 1k
S0 R TR . AN S % B B 1 5L B LA
TES4 )5 6 h TLR4 il NF-kB mRNA F14&E H £k
P 5 A, A M b W TNF-o 55 0 W 35 T
B YR, TR HE W B EOR &S T TLR4-NF-«B-
TNF- 48 S 07308 S5 W) S 38405 , i ol SRR 25 F R 1k
S REAR A AL

TG AL P 25 PE2 0k 12 A 00 i 1450
I FR 6 5 s 255 5 ok o e A By T 5 s>
PR B EFSh & &R FEEWEYENELS
Yo SalB A 2 5] 1 406 b % AU a9 v 5 |k
() 1 22 T BE 140, 3R 97 R ek IR ke oL 8 3 45
P51, SalB if i 5 hn e i Bk T 40 S B A S
AL SalB X Rt I 1598 3 1) 4 374 F 5400 o)
INHRTE AL AT 8 NF-«B 38 B AH G, FRATT iR A8 41 /iy
HARIFSE TAE &R, SalB B LR 7 Sk 420451 49 1 4% P J
IS 5050 JOL 2 ., A P AL ) 540 ) TLR4-NF-«B-
TNF-o 48 P 52 738 B AH <™, B H B R W56 T
SalB X5t 4 15 17 0 JUL 20 JH A5 47 1 PR ) 3 st 4
KEMFMR

AW ST PR SalB X ik S 101 45 FL B O UL 248
TLR4-NF-xkB-TNF-o %4 S5 )0 3 % 1 410 il £ FH A7 A

WA BRI RO 2R o R R 2 BN R 2
ROR o BRAECHTT BT 2 24 MRS R] I 4 25 Bk 4
JGHABOR B . P, AT i R H 2 5
2 B s PFSAHIR CInPHL SR, FHE R 2
FUEE) IBYT B LSO B R e R 2
A, U SE 0 Ml R 4 LT 8 RO AP R A A A5 2L 2 4
IR
AW IR, TR R D, L2

HATAIRENE . A il iy Bt — 20 AT sh 52 96 Al

IRECIBIEST , 5 225 IR B FIUE AR DL AISS 15, P12

S O B2 ML o

5% 3Lk

[ 1] Chien-Sung Tsai, Chun-Yao Huang, Chien-Ho Chen, et al. Eotaxin-2
increased toll-like receptor 4 expression in endothelial cells in vitro
and exacerbates high-cholesterol diet-induced atherogenesis in vivo
[J]. Am J Transl Res,2016,8(12) :5338-5353.

[2 ] Huanzhang Shao, Cunzhen Wang, Wenliang Zhu, et al. Different regu-
lation of Toll-like receptor 4 expression on blood CD14 + monocytes
by simvastatin in patients with sepsis and severe sepsis[ J]. Int J Clin
Exp Med,2015,8(8) :13830-13835.

[3]Yanzhe Wang, Lei Li,Shumin Deng, Fang Liu,and Zhiyi He. Ursolic
Acid Ameliorates Inflammation in Cerebral Ischemia and Reperfusion
Injury Possibly via High Mobility Group Box 1/Toll-Like Receptor 4/
NFkB Pathway[ J]. Front Neurol ,2018,22(9) :253.

[4]Ferrandez E,Gutierrez O,Segundo DS, et al. NFkB activation in dif-
ferentiating glioblastoma stem-like cells is promoted by hyaluronic
acid signaling through TLR4[J]. Sci Rep,2018,8(1) :6339-6341.

[ 5] Rashidian A ,Muhammadnejad A, Dehpour AR et al. Atorvastatin at-
tenuates TNBS-induced rat colitis ; the involvement of the TLR4/NF-
kB signaling pathway [ J]. Inflammopharmacology, 2016,24 (2-3) .
109-118.

[6]Wang W,Hu X,Shen P, et al. Sodium houttuyfonate inhibits LPS-in-
duced inflammatory response via suppressing TLR4/NF-kB signaling

pathway in bovine mammary epithelial cells [ J ]. Microb Pathog,
2017,107(9) ;12-16.



TS R 2

2018 410 A% 13 55 10 ]

- 2563 -

[7]WANG Jie,ZHANG Yun,GUO Lili,et al. Salbianolic Acid B Inhibits
the TLR4-NFkB-TNFaPathway and Attenuates Neonatal Rat Cardio-
myocyte[ J ]. Chinese Journal of Integrative Medicine,2011,17(10) .
775-780.

(813K =, EBr, %), 5. PSR B ] TLR4-NFkB-TNFa 4P
SN A5 A0 3 g 77 3O LA N 8 R 4R 5 [ ] PR 2%, 2012, 39
(1) :20-23.

[9]5Kk=, EBi, SBENHT , 5. 15 12200 5 9% kO WU BE K Bl L
B R SE RS LT]. b by R 2 G 4R, 2012,32(7)
939-943.

[10]Zhou X, Yao Q, Sun X, et al. Slit2 ameliorates renal inflammation
and fibrosis after hypoxia-and lipopolysaccharide-induced epithelial
cells injury in vitro[ J]. Exp Cell Res,2017,352(1) :123-129.

[11]Priyanka A ,Sindhu G,Shyni GL,et al. Bilobalide abates inflamma-
tion, insulin resistance and secretion of angiogenic factors induced by
hypoxia in 3T3-L1 adipocytes by controlling NF-kB and JNK activa-
tion[ J]. Int Immunopharmacol ,2017,42(10) :209-217.

[ 12]Kaihuan Wang,Dan Zhang, Jiarui Wu, et al. A comparative study of
Danhong injection and Salvia miltiorrhiza injection in the treatment
of cerebral infarction: A systematic review and meta-analysis [ J].
Medicine ( Baltimore ) ,2017 ,96(22) :€7079.

[ 13]Jie-Ming Nie,Hai-Feng Li. Therapeutic effects of Salvia miltiorrhiza
injection combined with telmisartan in patients with diabetic ne-
phropathy by influencing collagen IV and fibronectin: A case-control
study[ J]. Exp Ther Med,2018,16(4) :3405-3412.

[14]Xu S, Zhong A, Ma H, et al. Neuroprotective effect of salvianolic
acid B against cerebral ischemic injury in rats via the CD40/NF-«kB
pathway associated with suppression of platelets activation and neu-
roinflammation[ J |. Brain Res,2017,166(1) ;37-48.

[15]Ran Kim,Seokyeon Lee,Chang Youn Lee, et al. Salvia miltiorrhiza
enhances the survival of mesenchymal stem cells under ischemic con-
ditions[ J]. J Pharm Pharmacol ,2018,70(9) :1228-1241.

(2017 -06 -23 WA FTHESBHBE . HHF)

2018 HEIEIRRFEHRBREESE MNEEFE

] 5K v B 2 LR SR Je 1 S PR R e
WP, PR R 23 P R 2 R R UL R 2
JTURRE S SRR S B2y et B + A
257 VRS HE B P 25 Rl TR R B 2 8k T S T
WA T E RSy, R, R R L —ilf — 3" 32 4L,
RIS BR2G5E [ [E B

i 5 v = 24 LR ORI L5 e m s ml I B R I
) R AR A I S AR R P 3O R, Mg M A SR P
R N S v = 2 [ P Ak BRACAL R fiEfE 5 15 A i
VUL R, R R I PR SU B, AL R 24 2R BT
IR , AN S0, AR TR, 55 7 52 B P I 24 o g ot )5
[ TSR, e 55 ok, g NN T2 e B ) 5 4 JE 7 i s B R T
N

A JR S 2 I (DR 28 AT R VIR I A AR AR 2 A BT
o, PEBE R KIEtE AT EA ZK RIS P AR X B KR
I PR 2GR AR SR IR A, %5 M R R AR R 51 B2
T H BB IRS5 , RAR D4 R HE Sl v PR 2 R AR R L ) S 42
R T 1) e SEL i

VU A R B2 SCA R 1R

GBI A 1 P 2GS R S48 5, T AR Ak
R 24 SCA R ) 3 X 25 5 4 o O, b AT L AT =

AR A TN P R 2 R 25 5 BB A R R
2y o P R B Bl 2 A 2 IR S T A [ TR
THF S5 KRBT R 1) Hp B SR i F8 B9

[EEAF TAN .98

M ARE PR RIS RS R S G R
SCEE SRS TR A PR B )T ARE R BB T M
2GR — MR BB IR A 4 L XA BT AT R R
"L,

Hh R 24 B T 2 SR 2R I KR 5 A of , [ 50 b R 25 A
JtE T R EA LG S, P EZ R S )R
AR ER 2y e N AR RS 2 TR R 2 BB B BR 2w R
RIS [ Bl P BE 25 (RS 25 FUAI, HP S 25 BRI 22 T
%I o

TR e A A B, )R AR R B2 AT B
TR AR PR R R R AR, AR B A 2
W RR R R, P E 2R R 22 K8, ) RGRR
R SR AN & 22 2 KR, e s 2 R
B RS PR A B Ze s e RABIR , Mt P R 25K
FRAEE AL IR R BGAARN & B A S KRR, W
PREGREF R (I 50 AP R4S o 8 Bl 22 S S AT, )
A PR BT Z OB A T 2



