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[Abstract] This article reviewed the mechanism of Danshen (Salviae Miltiorrhizae Radix) and its monomer

components in preventing and treating renal fibrosis. It is suggested that Danshen (Salviae Miltiorrhizae Radix) a
nd its monomer components can prevent and treat renal fibrosis by alleviating oxidative stress, anti-inflammatory,

inhibiting epithelial-mesenchymal transition, reducing cell apoptosis, inhibiting endoplasmic reticulum stress and

other ways.

[Keywords] Danshen (Salviae Miltiorrhizae Radix); monomeric components; renal fibrosis; mechanism; review

18 M 15 BESS (chronic kidney disease, CKD )& $8 4%l Ji
5 B RS F A D RE RS >3 A PG THCKD I 2Bk R
R TE 5213.49%" 2, B - 454k (renal fibrosis, RF){ENCKD
Y 2L 2 A R AE 2 AR A1 B T (extracellular matrix,
ECM) A9 B DURRB, [R RETEALN 2 24 , B0 HA 7 8 0
R, ELI R b P4 25 AF PEAE TR0 SR — (25 52 55 B
M 7 & 24 7 i R TR 7 CK D9,

FHE G MAGIEEY , A RO 5 F 8 R B v PSR 2E
FKMFHRER FHS R FILREES S Y, B E b
R PR LA  CEIRER R NE 25 A5 D) e A
o F I RO 3 JUAE , P15 TR B 618 1 1 s 14 5 FH o
258, LA MR B AR AL AR F OB B4 T 1S ROk
RS B TR RFBIBIFGEIE I, LA S UR AF 5 2 AL i 412 3t
5%,

SRR E B R A RAFEET B (81660746)
BAEHEA : 4534, E-mail : lijun69-1214@163.com
204

1 {ERAWF

11 REBAA L # AN TE S 2 A i & AR & R bl
SR FH o 24 S R B s ok R D) BE B AR B4R R BE 1 T I
I, [ A2 it 22 M= A s R 2 20 S 0,

FFE% B0, F 2 AT 2o 3G in e S Ak A 7 AR (SOD) 1Y
TEE, BHAREPE A (ROS) N 8 (MDA )55 [ R 3L 77 A4 R il
AR B, T P ECMUTRR A H it E AL (GSH-Px )
SRR TS 58 _E A GSH-Px (SOD 75 2t , 110 il e ST
FARLT ) (AGEs ) Fliz AL BT (LPO ) 33k , DA INTX (= bl 75
SR L LA BN AN LARSHFSE R, S+ nl
A% B FE2 A B T2 (Nef2 ) 5 Sk (i bt UM 2R (1 M 41
FINERE-1(HO-1) BRI R 1 (NQO 1) Ik , -4 B ik
Y57 EACN AR

FHERFR AJE S+ S K B E B IR I o 2 — Xk 3L, )



2023 5 #2955 58  May.2023 Vol.29 No.5

*+ & s 518

TR A ] R A K T/GSK -3 B/Nrf2i8 5 56 ,_LIRHO-1 .
SOD .GSH-Px i S AL S0 (CAT) YR8 | e B £F 44k . 1
VKSR SE R B, PFS 2R ER T IR TCF-B 1/Smad (5 5
1%, 0 LA R, DT i SR AR R DR A B 22 B 4
HME T AT B (MEKO)/MEAME 59815 30 (ERKO) 36 £k AT 9%
FINH2F IR A A LR 07 FFS R Pl R MEK/ERK/
Nrf2{5 5 0 s B R 07 , AEZE R J s,

1.2 4k RAESNEE VN BT A4tk B &R, 755
LR AN AL, PR HEECMA B, B8R i 46 i b 0] 3 %o 30 il
REEAWETEIRTT M (-2,

2RI FEEER I AFT R MRS B (TN F-e ) o
E Aottt ® 3 -1(MCP-1) &L F CXCL-1 F1ICD68 &
iR ECMA R OWANG WAEPIRFGY & I, Bt S e LA
AR T A B WA I L AR, T AL 4
NF-kBI& S 3G A o

FHRBRA S FHRERB N 12 25K B4y, B W BT R A

FH BRI RAE N 7= A, T R IR RFE S 2201 f £ Rt
FEEL R RAE R o FH5 2 TR ER T T RIS R B I /N
FUINF-a IL-1B IL-6 \MCP- 13K /K -, il S AE ST, B3
3G B AT AP, KBS SRS RNA (Inc RNA)9SSATE JE Sk fi
P, A S MCP- 1456 = B E 4 AE ; i L2 I T
il lne RNA9S84S TR AERSI,
1.3 #pdl LR - A - S AL (EMT) &5
P A ALY T BN 2 — 2 EMTR 48 L 40 il ok s Hi ok
A SR LI RE B 1 2 A [ S A B o R, T A 8 A ik
55 TR o= R,

AFFEmR BT P RS m A L A0 A AR 25 R RE 1 A0
bR R E—457H 25 11 (E—caderin ) , BHAS HCCA5H 8] Jo 20 M s LT
Y 240 W 1) RRAE, BRAR A E B B (FN) - P I ILILB 2 A
(a—-SMA)Fk, BHIEEMT, /P ECM A A% - 45 3 1 (Snail ) 7E
FATEMTE R vt R B B E P IRk 3, FHS 1
57200 1 vl H3% T PSnail .a-SMA FNFIIE & A &3k, 3
i E-caderin ik, 2 51 EMT; FFS 80 11 v] 58 @ 1< 10
Wnt/B— 1 P8R 3 G, BLAFEMT & 4, IR RFS. WANG
WEFPIRIF Y 7R, B PSR AT 0 TGP - 1 B H T £ Smad3 {5
SRR , WG SR G R A (UU0) V5510 B 47 4 (b 41 21
HEMTH bRy Rk,

FHBELB ] BEAREMTHH X I FN .a-SMAFITGF -3k,
B FEWPECMITR, B B LR Ak (R shseie v FHBS R BAE
SRR T BT 2 (HPSE) \TGF-B1 .a—SMAFE X,
LR Z B E A BB 1(SDCL) \E—cadherin ik , gL 41
THIHPSE/SDC Ul fR 47 B JIEes; e Ah , P+ R B 1T 340 Sirt1 4
S A TCF-B 1375 S B EMT= AR A S 4M H800 o7, 1 22 2509
WFFE 2, PHE R B AT 16 PI3K/ A ke[ 53 B0 75 S
K BT B /N B NRK-52E40Jif % Ak EMT, ik 1 4 2% 15 &
He1k
14 RY@mppeRAs QAT S B4 Em I 2 S
JE A Z R EGT 2 AR TR, ATP A A L, fE 7 ZEfb At
I K732 A G, DT 0K Sl R, 290 it 8 348 3 w2 1 i &1

AL BRI LR 2( Bel-2) KR Bl 278 F g T
HIAMAEI T, Bl 25X R 1 (Bax ) RESESFAUMIIT T2, H 21
RAWF3(Caspase—-3 ) WS 540 M -2, BFoT 0L IR, A%
FUIESHSE 1A TR B TS 4, i D 4 -, A B
E ALl ST S E T LB 2B H KRR, FRMRET- T
Bax .Caspasase-33%3k , Ml 40 M & £ YR T, 52 B £F ik, FE
ML AT AE 5404 TGF-B/Smad3 . NF-kBEL Wnt/B —catenin i 5
AT O P2 GRS SR TG LY S WANG M
SRR S S 7R PE S R T T T T A0 MR TR AR AR
I Bax . Caspase—37ik
1.5 A PR P S DT I R R e P B P R LR AT S
SR B N HE 1SRG I B4 B 1A 2 LI AR B AT
AR N DAY J5E X 7 A S 45 40 S 3 e, T4t P
O 7 5T U 553 AR A L 2R BT PR B 0 7 38R BB 4T Ak
PR a0, N o PO 7 SR SR T, R R B E SR A
C/EBP[AEEE 1 (CHOP) c—Jun Z LA S A (JINK) Fl Caspase
T LI, U UO K BRI i A I ) I O X AT A A
# F178(GRP78) .CHOPHI Caspase—3 ) 2 125 1 2 18 finisol, [ 3kt
SEIESE, PSR 1T A RE A% U8 150 VB 2 0 A BN JBE 1) 7 93
HHI53F GRP78 .CHOPH Caspase-3I%3 15 , Ml ML 12,
PRAP1 B WE P2 11 AT R 00 ) 26 1 T R A P ) i
(PERK)/EAZ FH 3% Ja 8l B F - 2o (elF2ar ) /55 51 3840305 74
(ATF4) i B 15 514 %, FIHTGF-B1.GRP78 . CHOPZ 35 , i
RN RIREL , D ECMUTAR , T 8 RF,
2 INEREE

P& KRR BA BiiG B AR e i/, 25 EL
HEARTZ H R 2RI 45 50 H AR LR 58 Hh A5 2 56 1E
A /DR A B SEGE P25 05 T G R 7808, PH5 I
TR R R B R BRI R N R
Je SEWFFEIARZR R AT I 2 W A, it vo PO A B 3o 2 41
O P RIS, AT DRI A SO PE A2 2t R T A T ™
& 1 RS REHL X BR8N — VR AT, e P12 KL
ARSI TEIR RSB P 1

S0k

[1] LV J C, ZHANG L X. Prevalence and disease burden
of chronic kidney disease[J]. Adv Exp Med Biol,2019,
1165:3-15.

[2] OBRADOR G T, LEVIN A. CKD hotspots: Challenges
and areas of opportunity[J]. Semin Nephrol,2019,39(3):
308-314.

[3] BULOW R D, BOOR P. Extracellular matrix in kidney
fibrosis: More than just a scaffold[J]. J Histochem
Cytochem,2019,67(9):643-661.

[4] LIU Y. Cellular and molecular mechanisms of renal
fibrosis|J]. Nat Rev Nephrol,2011,7(12):684-696.

[5] ZHANG M Z, YAO B, WANG Y, et al. Inhibition of
cyclooxygenase—2 in hematopoietic cells results in salt-sen—

sitive hypertension[]J]. J Clin Invest,2015,125(11):4281-
205



-+

& <3 512

2023 5 #2955 58  May.2023 Vol.29 No.5

6]

(7]

(8]

[10]

[11]

[12]

[13]

[14]

[16]

4294.

HUANG K C, SU Y C, SUN M F, et al. Chinese
herbal medicine improves the long—term survival rate of
patients with chronic kidney disease in Taiwan: A
nationwide retrospective population—based cohort study|[J].
Front Pharmacol,2018,9:1117.

R, R, £, S5 P22 25 A BOH
AR (Q-Marker) T A7 (J]. 25, 2022, 53(2) :
609-618.

FLRE, TR, BREC, 45 3% LA b 24 TR IR T T A8 1R
T () AR Meta 23 17 [J]. 77 25 265 540, 2019,25(17):91 -
100, 124.

LV W, BOOZ G W, FAN F, et al. Oxidative stress
and renal fibrosis: Recent insights for the development
of novel therapeutic strategies[J]. Front Physiol,2018,9:
105.

JHA J C, BANAL C, CHOW B S, et al. Diabetes
and kidney disease: Role of oxidative stress[J]. Antioxid
Redox Signal,2016,25(12):657-684.

CAI H, SU S, LI' Y, et al. Protective effects of Salvia
miltiorrhiza on adenine—induced chronic renal failure by
regulating the metabolic profiling and modulating the
NADPH oxidase/ROS/ERK and TGF —f/Smad signaling
pathways[J]. J Ethnopharmacol,2018,212:153-165.

YIN D, YIN J, YANG Y, et al. Renoprotection of
Danshen Injection on streptozotocin —induced diabetic
rats, associated with tubular function and structure[J]. J
Ethnopharmacol, 2014, 151(1): 667-674.

AN L, ZHOU M, MARIKAR F M M T, et al. Salvia
miltiorrhiza lipophilic fraction attenuates oxidative stress
in diabetic nephropathy through activation of nuclear
factor erythroid 2-related factor 2[J]. Am J Chin Med,
2017,45(7):1441-1457.

ZHANG H F, WANG ] H, WANG Y L,
Salvianolic acid A protects the kidney against oxidative
Akt/GSK -3B/Nrf2
pathway and inhibiting the NF-kB signaling pathway in
5/6 nephrectomized rats[J]. Oxid Med Cell Longev,2019,
2019:2853534.

oK, i K KA 5 PES WL R I8 R e /)N
B T AR B BLIRI IS (00,7 M P B2 2 R 241, 2021,
38(5):1018-1024.

Z0U Y, LIU F Y, WU J, et al. Mutational analysis
of the RAS/RAF/MEK/ERK signaling pathway in 260
Han Chinese patients with cervical carcinoma[J]. Oncol
Lett,2017, 14(2):2427-2431.

ZHANG D D, XIAO Y N, LV P Y, et al. Edaravone

et al.

stress by activating the signaling

attenuates oxidative stress induced by chronic cerebral

hypoperfusion injury: Role of ERK/Nrf2/HO-1 signaling
206

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[29]

(30]

pathway[J]. Neurol Res,2018,40(1):1-10.

RV, 15 8% T2 R R IR B A K BUMEK/ERK/Nrf2
T % R B LT AR B R ) B R 2R 2R, 2021, 21(10)
1260-1264,1376.

PANIZO S, MARTINEZ-ARIAS L, ALONSO-MONTES C,
et al. Fibrosis in chronic kidney disease: Pathogenesis
and consequences|]J]. Int J Mol Sci,2021,22(1): E408.
TORRES 1 B, MORESO F, SARRO E, et al. The
Interplay between inflammation and fibrosis in kidney
transplantation[J]. Biomed Res Int,2014,2014:750602.
JIANG C, SHAO Q, JIN B, et al. Tanshinone IIA
attenuates renal fibrosis after acute kidney injury in a
mouse model through inhibition of fibrocytes recruitmentJ].
Biomed Res Int,2015,2015:867140.

WRIIRE , 17K AR, 90 Dbk, 45 PFZ 0 1T A XA R B K
B ZUTGF-B1/NF-kBp65 3 3A HIFZ R[] M i £ 24
K24, 2015, 32(5):891-895,974.

WANG W, WANG X, ZHANG X S, et al. Cryptotan—
shinone attenuates oxidative stress and inflammation
through the regulation of nrf-2 and NF-kB in mice
with unilateral ureteral obstruction[J]. Basic Clin Phar—
macol Toxicol,2018,123(6):714-720.

LI J, GU T, FU X, et al. Effect of salvianolic acid A
and C compatibility on inflammatory cytokines in rats
with unilateral ureteral obstruction[J]. J Tradit Chin Med,
2015,35(5):564-570.

ZHANG H F, WANG Y L, GAO C, et al. Salvianolic
acid A attenuates kidney injury and inflammation by
inhibiting NF-kB and p38 MAPK signaling pathways in
5/6 nephrectomized rats[J]. Acta Pharmacologica Sinica,
2018(12): 1855-1864.

B, 2 EANEL, A5 PHI R BB RO B db/db /)N
U 21 44k K SRAE RS2 R[] TP RE 24,2022, 53(4) : 1084~
1092.

XIONG C, LU J, WANG X, et al. WITHDRAWN:
Salvianolate attenuates renal fibrosis in rat models of
diabetic nephropathy by inhibiting inflammation and
oxidative stress mechanisms[J].

Commun,2017:30006-291X(17)30776.
YANG J, LI J, TAN R, et al. Protocatechualdehyde

Biochem Biophys Res

attenuates obstructive nephropathy through inhibiting
IncRNA9884 induced inflammation[J]. Phytother Res,
2021,35(3):1521-1533.

CRUZ -SOLBES A S, YOUKER K. Epithelial to
(EMT) and endothelial to mes—
enchymal transition (EndMT): Role and implications in
kidney fibrosis[J]. Results Probl Cell Differ, 2017, 60 :
345-372.

ZHOU R, LIAO J, CAI D, et al. Nuprl mediates renal

mes enchymal transition



2023 S-5A %295 558 May.2023 Vol.29 No.5

+ & 3 Far

fibrosis via activating fibroblast and promoting epithelial—
mesenchymal transition[J]. FASEB J,2021,35(3):e21381.

[31] ZEDUN, 28, TR, 55 PES R S R S5 4L
BB EF AL AR 7 ). BB 252275, 2015, 24(22):
2606-2611,2631.

[32] LOVISAS, ZEISBERG M, KALLURI R Partial epithelial-to—
mesenchymal transition and other new mechanisms of
kidney fibrosis[J]. Trends Endocrinol Metab,2016,27(10):
681-695.

[33] WU M, YANG F, HUANG D, et al. Tanshinone I
attenuates fibrosis in fibrotic kidneys through down-reg—
ulation of inhibin beta—A[J]. BMC Complement Med
Ther,2022,22(1): 110.

[34] CAO L, HUANG B, FU X, et al. Effects of tanshinone
ITA on the regulation of renal proximal tubular fibrosis[J].
Mol Med Rep,2017,15(6):4247-4252.

[35] ZENG J, BAO X. Tanshinone IIA attenuates high glucose—
induced epithelial -to —mesenchymal transition in HK-2
cells through VDR/Wnt/B —catenin signaling pathway [J]].
Folia Histochem Cytobiol,2021,59(4):259-270.

[36] WANG W, ZHOU P H, HU W, et al. Cryptotanshinone
hinders renal fibrosis and epithelial transdifferentiation
in obstructive nephropathy by inhibiting TGF-B1/Smad3/
integrin 1 signal[J]. Oncotarget,2018,9 (42):26625 -
26637.

[37] HE Y, LU R, WU J, et al. Salvianolic acid B attenuates
epithelial -mesenchymal transition in renal fibrosis rats
through activating Sirtl —-mediated autophagy [J]. Biomed
Pharmacother,2020,128:110241.

[38] HU Y, WANG M, PAN Y, et al. Salvianolic acid B
attenuates renal interstitial fibrosis by regulating the
HPSE/SDC1 axig[J]. Mol Med Rep,2020,22(2):1325-1334.

[39] Fh=%, P BRI, 45 4 R B X e M 75 R BU Y/
b B AL o A s B LRI BIESE D). T e v 24 %
#,2020,45(16):3922-3930.

[40] PORTILLA D. Apoptosis, fibrosis and senescence [J].
Nephron Clin Pract,2014,127(1-4):65-69.

[41] CHUNG S, SON M, CHAE Y, et al. Fabry disease
exacerbates renal interstitial fibrosis after unilateral
ureteral  obstruction via impaired autophagy and
enhanced apoptosis|]]. Kidney Res Clin Pract,2021,40(2):
208-219.

[42] ZHANG Q F. Ulinastatin inhibits renal tubular epithelial

apoptosis and interstitial fibrosis in rats with unilateral

ureteral obstruction[J]. Mol Med Rep,2017,16(6):8916—
8922.

[43] JIANG C, ZHU W, YAN X, et al. Rescue therapy
with Tanshinone IIA hinders transition of acute kidney
injury to chronic kidney disease via targeting GSK3B[J].
Sci Rep,2016,6:36698.

[44] GUAN Y, WU X X, DUAN J L, et al. Effects and
mechanism of combination of Rhein and danshensu in
the treatment of chronic kidney disease[J]. Am J Chin
Med,2015,43(7): 1381-1400.

[45] LIN X, ZHA Y, ZENG X Z, et al. Role of the Wnt/
B—catenin signaling pathway in inducing apoptosis and
renal fibrosis in 5/6-nephrectomized rats[J]. Mol Med
Rep,2017,15(6):3575-3582.

[46] WANG M, YANG L, YANG J, et al. Magnesium
lithospermate B attenuates renal injury in 5/6 renal
ablation/infarction rats by mitochondrial pathway of
apoptosis[J]. Biomed Pharmacother,2019,118:109316.

[47] MAEKAWA H, INAGI R. Stress signal network between
hypoxia and ER stress in chronic kidney disease [J].
Front Physiol,2017,8:74.

[48] LIU Y, CHEN D Q, HAN J X, et al. A review of
traditional Chinese medicine in treating renal interstitial

fibrosis via endoplasmic Reticulum stress —mediated

apoptosis[J]. Biomed Res Int,2021,2021:6667791.

[49] KE B, ZHU N, LUO F, et al. Targeted inhibition of
endoplasmic reticulum stress :
fibrosis (Review)[J]. Mol Med Rep,2017,16(2):1014-1020.

[SO] LI S S, YE J M, DENG Z Y, et al. Ginsenoside—Rgl

New hope for renal

inhibits endoplasmic Reticulum stress—induced apoptosis
after unilateral ureteral obstruction in rats[J]. Ren Fail,
2015,37(5): 890-895.

[S1] BB, B, 8 —, 5 FHS R T ARS8l
55 2H 28 PN J5 R S 55OFE 43 F- GRP78 .CHOP T Caspase—12
B RIFEM )] E P E LA B R 4R, 2018, 19(6):
482-485.

[52] XU S J, HE L J, DING K K, et al. Tanshinone IIA
ameliorates streptozotocin—induced diabetic nephropathy,
partly by attenuating PERK pathway—induced fibrosis[J].
Drug Des Dev Ther,2020,14:5773-5782.

(53] 5, 5 TR E I PESTE SRS L BOE N ZAR
o I 3 0k B BT R S R AR AR B R ). Hh
2342 ,2015,21(17): 78-80.

(B A% B H:2022-08-17 %3 FIUL)

207





