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Research progress on mechanism of salvianolic acid B in prevention and treatment
of renal failure
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Abstract: Renal failure is the end stage of various chronic kidney diseases, which can cause progressive and irreversible damage to
renal tissue. Salvianolic acid B is the main water-soluble compound in Salviae Miltiorrhizae Radix et Rhizoma, which can resist renal
interstitial fibrosis, resist lipid oxidation reaction, anti-inflammatory response, improve renal blood circulation, resist apoptosis, resist
ischemia-reperfusion injury, and protect vascular endothelial cell function. This paper reviews the mechanism of salvianolic acid B in

preventing and treating renal failure, in order to provide reference for the clinical use value of salvianolic acid B.

Key words: salvianolic acid B; renal failure; renal interstitial fibrosis; lipid oxidation reaction; inflammatory reaction

B T REFE IR & A AEE B I A R B, A
AT ST SR L, U A A e
RO SRS A RN AR R 400 10%, 2%
AIE R B R % N (100~130) /H G, HEZ
R AEHAE, B IhRE e R A T AT
RONGIBUN G 37PN 90 A NI NLT N7 S 2 11 SR 2R =
AW, WREADW. . 1B MesE
ARG AL S8 E T HEIRARRRR, B, &
Br & AR YT /& H T Th RE 5 38 2R ) AR XL
BT TG HPARERAE™# . k&5, PR T
ol Rt S e, RJRief KW ek H FiaIT, ™
HIGINEE st . BEE TP 2R S ThRE
FEIRRTFCHRN, Fola RS T ROZHT 2 2 KB
AT, AFBIELS BRI BORF-BOIn AR 7E, X Ik 22
B DhRE R AL GE B AR R R AT

Wi AER: 2022-08-16
HEEWE: HRHHTKAEEREINE (2018ZDXMO028)

BB EIhREREs R TR CRETT T ORI
AEVEBE, EEIRHLYS RS IR AR HAAE, 51k
R T R, AR R KRR AR A
O B O Re i B R, RIS R
RS, P12 BATEMARR . BLibR. B
HRR DO, PR B &2 LK S
Y, BEPUENAKAELL. HTR . PUEALRERL SRR
¥k PR AL Zmhii FREE 1R 05558 PHEYIR B f£
A5 UG PO A PR AN R0 32 21 KA R SR,
FEMS VRS20 . BEIRIEE T B/NERE R )5
PYEfL. S SRRRIR O S R AL T B — R BiA
TEM . FHERIR B RERSHT R I RET4EAL . Ul BT Sk
AN /11 nch VA= & = 501 R €T EE NN 7 R |
oL Brhif A . ORI A P B A0 D e
B ASCERIE T PHR R B Biih ' D Re s s i £ H

TEEENY: £k (1986—), Zo, BRABA, EEPIH, AR, SHRF R ySEEMEY L, PRI, E-mail: wxiaojiao0808@163.com
HBIEEE: Bl (1989—), %, HKKRA, FEPIL, A&, BH75 M vafEEES #. E-mail: 424049836@qg.com



+ 2666 FEIITHBFENH 2022F 11 H

AR b A

Drugs & Clinic \Vol. 37 No. 11 November 2022

L, DUAFHIRER B iR H P2 2% .
1 IBERAYEK

' 1) o £ A A B T e S i 1) 3 B AR,
R FBAR MG L E R, 2R IR AR AT
SIS NE E R AR T, (23 TR 28 VA R
TR AT AE AU MG 58 L S04k, 32 At B AP o AR i
DN R AR 4R R, 51 S ThaE R R Hu
S CLOMgft FH B 00 Ay R 5 A L ¥ 2 S48 M W o K B
A, ZERELW, 6.25. 125, 25 mg/kg FHRER B fE
B PRIME PR R A (BUND. JILEF (CR) FI'E
HAP ALK F (FGF-2). #4bEK AT
Br (TGF-B1). E-F5%iFHEH (E-cadherin) #l a-F*
WU EA (a-SMA) W FRE, HLHITHE
JE AR I 0] ZBEAT =8 (HPSE) /22 Bo AR 2 1 5B HE 1
(SDCL) AR i 5 5] R 4T 44k . He ZIM1f A 2 q)
B UIBRAR GGV B A4 KRBT, 25 BIR,
50. 100. 200 mg/kg FH@ R B REFF(K CR. JRE&
(UREA). =FiH (TG) FEJH[EE: (CHO) 1
IR, Rk A L A o v R i SRR, I 2R
O TGF-B1. #F4EER R (FN). o-SMA [k, £
7 p62.Beclinl F1 LC3B £ [ WA < 5 4 K Sirtl &
Ik, HALHPDYE S Sitl /500 3 Wk
R RS, CURIEDTAT et fE . Fh 2250206
FH ve B 2 S0 PR B R BRARE AR, 45 R, 1. 5.
10 pmol/L FHYIE B Redil i S AW B AR 35 5 1) ¥
224K y (PPARY). a-SMA [HJ#ik, #&% PTEN.
E-cadherin )ik, HALH| S5 H0] PISK/AKt 5 5@
PR EPUAHEAGER
2 MERSURN

&M O e 3 vl R LR TR AR R R E A A
M, PTERER . R, A S R RS R
R, SRR AT 40T AL AL,
TN B R T R 45451081, Pang 2 AT 7T 5 FH AR 2 4
ST R I PV B D AR, 45BN, 50,
100. 200 mg/kg FHEYER B fig FRAK MLy WLEF (Scr).
BUN A gasdermin D (GSDMD). caspase-1 I IL-
1B BYiuH A S H I ERIL, #0] TXNIP
NLRP3 HEHEE, HHLHE AMHEK B BOE
Nrf2/NLRP3 {5 Sl 8, KIEHUEMAIER o RS
(XS R XU 50 ik e ) gt 7. B e IfL P v 3 403 5 K
B, S5 EOR, 10 mg/kg FHE R B AERFAR I IE
i CR. BUN. A& (MDA). JREHAMIKT, $2
e A B A B BTE A, LS PR B kR

A A A A . B A SRS T b AT
B PRI B0 K A, 255 RoR, 10, 20 mg/kg
MR B fEF#(% 24 h JREE A FE. Scr. CHO. TG
K, $REEHLR G Nrf-2. HO-1 &5 A AL R &
ik, HHUESTEER B LI Nrf-2, HO-1 £isblk
LR AR Q[ ST
3 MRFERKL

G Ty e 3% vy BB 3 A7 A A R BE 1) 1 98 o0 =
R, 5EhRe PRSI, 2R FaE
— DR P R A 43 9 RE A R, SO B I R
g, (RAERMEBHAA A RER A, IEE 6
7, Chen SF181E S T 25 4 (7] B B 14 155 95 K B
R, SR EOR, 100 mg/kg FHBER B GE AL S IE
FN'E/NER R AU A A 2 (L) -1B. 1L-24
IL-6 TNF-a7K~F-, HALH 5 R B HL| PI3K/AKt
T PR S SRR DT R AP 2 5 SN o Peil S0
PRI 5 e e S i B 4 HK-2 4H R AMsE A,
iR, 104 50, 100 pmol/L FHHR B HEFKK
Bax/Bcl-2. cleaved caspase-3 )ik, I/ 5 5
SRR AL, FEK TLR4. NLRP3. ASC.
Caspase-1. p-NF-kB. IL-18. IL-1B fl TNF-o 7K
F, H ML 5304 TLRA/NF-«B/NLRP3 15 Sl ik &
FEBU AT [ B I FH o
4 ESBIEMRTEIR

F R NEREIR B ThRERE MR P A AN R FE
(5 DEPRIB A RReh ,  Gn s B IUAE . B8 S 5 10 22 B
BORIANTE . BCH D B R E FARSE, s
HOIRA 5 B /NP AR B 2 U1 AH OG0, Han 52158
o IR B A S R R TR A K RS, 4R
N, FHER B BefS A0S MR CEER, JldR i
R AR AR, A S PR B OB G R
AKX
5 IARET

S 1 T 02 1 N T R e A ) A L R
NG MR ), ReiERREE. R
(RI2HfE, (HRRSE B R v S EUE /NE B A
T, SIS /NE 240 B A 5 A 4 F£2 . Dong
SO RS B fri i SIS R R B AR A R MR, 4
B8, 104 504 100 pmol/L FHE R B g AR5 M
A H M3 KFF1 Bax/Bel-2. cleaved-caspase-3 .
GRP78. p-elF20. p-JNK A1 CHOP ffjRik, HHLH
RPN TR B RERSHNH P4 5t X R LA R HK-2 2
WA T



EIYBRE Y 20224118 AR & 5l A&

Drugs & Clinic

Vol. 37 No. 11 November 2022 « 2667 *

6 IELmEE TR

' 2H ZR7E i ML PR VA S AT PR AR K S A
A A A, . BuEEEtE, TPl
B 2H 2451473124 . Pang S5 AU FH A S8 4 g v S PR
Pt/ NS, 455 EoR, 200, 100, 50 mg/kg FF
Mg B fefiiil NLR ZKi% pyrin 258438 3 (NLRP3).
caspase-1. ZHAUAETMHSCH H GSDMD M1 IL-1p 1)
Fik, FrmEEBAGEE (SOD) . A H K
(GSH) 7K F-FIE(K MDA 7KF, il HK-2 41
H cI-GSDMD/GSDMD %5 [ &A%, FHMLE 5 FHH g
B & Nrf2/NLRP3 18 #1471 caspase-1/GSDMD
BT R R B B RS A . Ma S5
3 I T AR L e A ST S B A K R, &
REIR, 20, 40 mg/kg FHBER B GEfEfE SOD. GSH.
CAT jEPE¥ 75, MDA, Cr. BUN. NF-kB. IL-1B+
IL-6 Al TNF-o P&, HALHEIAFHRER B FEAKHAE
JREFER A S5 I SRk 2 1 e L P A2 47
7 RIPILE AR HHREINEE

KEMTEEAE BT FHNO KiE, 5l
BN AN REREAS, IEREIEMERT AR R . N
S I WG R BFEAE, BE B I A N ER
Ihg, {0 i P i 25 981281, Chen 5127 FH S 40
N IEN-Y 55 N B A pR s Ras, 4550 EoR, 10
mg/kg FHHTR B RERFK CXC F&tbEF1 IP-10.
Mig Al I-TAC. IP-10 HEH RIS, Pl 5FHHEE B
Woid JAK-STATL 15 518 B FRAR I N B2 i K
Liu &5 P81 HYOK BRIUML A A B 4 M dE AT 44 4R S5
4ER B IR, 10~100 pmol/L FHEYER B 5575 E A0 e
B A 5 | A I P R BB T, % I
Fe A EAA TR, HALHI S PHEYER B 1715 PIBKY/
Akt/Raf/MEK/ERK B0 A 5.
8 fHiE

FHHER B 2L G 257 S EZIE RS 2
—, ZIHMEEE, ESYRIRE . BRI -
B R4 SRS BRaESIERpiE
BAAE . 120 B 5208 2 % B IR AR 2R
BB, FHREE B AT RGPS AR 44k BRI
BB BUAIE O S o B MG 3R . Hiam
iR N 71710 =R DB o K v Il [ = D1 )
AESG 2 PR IR S 5 V) Re v i 3 . I AF R
E TR B HT B Thae s vl AT AT 7L, (2
B Z G PR 12 1 5 ThRE v 4o,  HUB RN
PUEIAE SEEFIERN, IGIRUEE A 2 o FETFHH R

B I FERIPTE DhRETE MR RS, &5 BRAE I R AIT 7T,
SlamItEZ b KREARRIRKDTTT, B3P
DR B VAT D RESEIE AR AL, gl R
Ty e 538 HOVE T PR AL BT A IE S 4 o

MBEFRR AL HERARELEFZTR

EE R

[1] Ruiz-Ortega M, Rayego-Mateos S, Lamas S, et al.
Targeting the progression of chronic kidney disease [J].
Nat Rev Nephrol, 2020, 16(5): 269-288.

[2] Thorsness R, Swaminathan S, Lee Y, et al. Medicaid
expansion and incidence of kidney failure among nonelderly
adults [J]. 3 Am Soc Nephrol, 2021, 32(6): 1425-1435.

[3] TerziF, Burtin M, Friedlander G. Using transgenic mice to
analyze the mechanisms of progression of chronic renal
failure [J]. J Am Soc Nephrol, 2000, 11(16): 144- 148.

[4] Chen T K, Knicely D H, Grams M E. Chronic kidney
disease diagnosis and management: A review [J]. JAMA,
2019, 322(13): 1294-1304.

[5] ChenHY, Pan H C, ChenY C, et al. Traditional Chinese
medicine use is associated with lower end-stage renal
disease and mortality rates among patients with diabetic
nephropathy: A population-based cohort study [J]. BMC
Complement Altern Med, 2019, 19(1): 81.

[6] Wu L, Wang Y, Liu Y, et al. Efficacy and safety of
traditional Chinese medicinal enemas for treatment of
chronic renal failure: A protocol for systematic review and
meta-analysis [J]. Medicine (Baltimore), 2020, 99(44):
€23002.

[71 s, Tz, KA, % S8R kA2
fEFmE R [J]. "2y, 2020, 51(3): 788-798.

[8] Cao W, Guo X W, Zheng H Z, et al. Current progress of
research on pharmacologic actions of salvianolic acid B
[J]. Chin J Integr Med, 2012, 18(4): 316-320.

[9] Takahashi Y, Watanabe M, Hiura K, et al. Positive
correlation between renal tubular flattening and renal
tubular injury/interstitial fibrosis in murine kidney disease
models [J]. J Vet Med Sci, 2021, 83(3): 397-402.

[10] HuY, Wang M, Pan Y, et al. Salvianolic acid B attenuates
renal interstitial fibrosis by regulating the HPSE/SDC1
axis [J]. Mol Med Rep, 2020, 22(2): 1325-1334.

[11] He Y, Lu R, Wu J, et al. Salvianolic acid B attenuates
epithelial-mesenchymal transition in renal fibrosis rats
through activating Sirt1-mediated autophagy [J]. Biomed
Pharmacother, 2020, 128(8): 110241.

[12] #h=%, HAPF, 5KiA, &5 FHIRER B X e bl s S K
/N b B AR e oy A i S L ALRIRT T [9].
[ rh 244478, 2020, 45(16): 3922-3930.



* 2668

BWITHE 1LY 202811 H

AR b A

Drugs & Clinic \Vol. 37 No. 11 November 2022

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

Yaribeygi H, Farrokhi F R, Rezaee R, et al. Oxidative stress
induces renal failure: A review of possible molecular
pathways [J]. J Cell Biochem, 2018, 119(4): 2990-2998.
Pang Y, Zhang P C, Lu R R, et al. Andrade-oliveira
salvianolic acid B modulates caspase-1-mediated
pyroptosis in renal ischemia-reperfusion injury via Nrf2
pathway [J]. Front Pharmacol, 2020, 3(11): 541426.
JERERR, ZEuEaE, UK, S5 FHBER B XK RS whl
FEEBG R ER [ 2y, 2012, 34(9): 1639-
1643.

WIRRA, EBRE, EEE. FHRER BRI B A
KEBEHL P Nrf-2 f1 HO-1 [ [J]. RiEEZ,
2018, 46(12): 1286-1290.

Winchester J F, Kellum J A, Ronco C, et al. Sorbents in
acute renal failure and the systemic inflammatory response
syndrome [J]. Blood Purif, 2003, 21(1): 79-84.

Chen J, Hu Q, Luo Y, et al. Salvianolic acid B attenuates
membranous nephropathy by activating renal autophagy
via microRNA-145-5p/phosphatidylinositol 3-kinase/AKT
pathway [J]. Bioengineered, 2022, 13(5): 13956-13969.
Pei M X, Dong S J, Gao X Y, et al. Salvianolic acid B
attenuates iopromide-induced renal tubular epithelial cell
injury by inhibiting the TLR4/NF-xB/NLRP3 signaling
pathway [J]. Evid Based Complement Alternat Med, 2022,
26(2022): 8400496.

Guerci P, Ergin B, Ince C. The macro- and microcirculation of
the kidney [J]. Best Pract Res Clin Anaesthesiol, 2017,
31(3): 315-329.

Han J Y, Fan J Y, Horie Y, et al. Ameliorating effects of

[22]

[23]

[24]

[25]

[26]

[27]

[28]

compounds derived from Salvia miltiorrhiza root extract
on microcirculatory disturbance and target organ injury by
ischemia and reperfusion [J]. Pharmacol Ther, 2008,
117(2): 280-295.

Priante G, Gianesello L, Ceol M, et al. Cell death in the
kidney [J]. Int J Mol Sci, 2019, 20(14): 3598.

Dong S J, Gao XY, Pei M X, et al. Effects and mechanism
of salvianolic acid B on the injury of human renal tubular
epithelial cells induced by iopromide [J].
Pharmacol, 2021, 31(12): 761908.

Pefanis A, lerino F L, Murphy J M, et al. Regulated
necrosis in kidney ischemia-reperfusion injury [J]. Kidney
Int, 2019, 96(2): 291-301.

Ma Z G, Xia H Q, Cui S L, et al. Attenuation of renal
ischemic reperfusion injury by salvianolic acid B via

Front

suppressing oxidative stress and inflammation through
PI3K/Akt signaling pathway [J]. Braz J Med Biol Res,
2017, 50(6): e5954.

Li L, Liao J, Yuan Q, et al
microenvironment drives endothelial injury and vascular

Fibrillin-1-enriched

rarefaction in chronic kidney disease [J]. Sci Adv, 2021,
7(5): eabc7170.

Chen S C, Lin Y L, Huang B, et al. Salvianolic acid B
suppresses IFN-y-induced JAK/STAT1 activation in
endothelial cells [J]. Thromb Res, 2011, 128(6): 560-564.
Liu C L, Xie L X, Li M, et al. Salvianolic acid B inhibits
hydrogen peroxide-induced endothelial cell apoptosis
through regulating PI3K/Akt signaling [J]. PLoS One,
2007, 2(12): e1321.

[FriEmit MFE]



