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Research progress of effective components of Astragalus on
prevention and treatment of organ fibrosis

LI Shi-fen, YANG Ruo-xuan, SUN Jian, LIANG Hai-hai"
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Abstract: Astragalus, which was first documented in Shennong Bencao Jing, is the dried root of Astragalus
membranaceus (Fisch.) Bge. or Astragalus membranaceus (Fisch.) Bge. var. mongholicus (Bge.) Hsiao. The active
ingredients astragalus membranaceus saponins (AMS), astragalus polysaccharides (APS) and astragalus flavonoids
(AFS) have pharmacological effects such as anti-tumor properties, lowering blood sugar, regulating lipid
metabolism, cardiovascular protection, anti-oxidation, bone protection, anti-fibrosis, etc. Fibrosis affects almost all
organs, particularly vital organs such as the lungs, liver, heart and kidneys. The primary pathological changes of
fibrosis involve abnormal increase of myofibroblasts and excessive deposition of extracellular matrix (ECM)
components, which lead to the formation of scar tissue, ultimately resulting in fibrosis and even functional loss or
failure of organs, which seriously threatens human health and life. Recent, studies have shown that Astragalus
membranaceus has a good therapetuic effect on organ fibrosis. This article reviews the current advances of
Astragalus in the prevention and treatment of fibrosis of lungs, liver, heart, kidneys and other important organs.
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Figure 1 Pathogenesis of organ fibrosis. Organ fibrosis is a complex process involving a variety of molecules and signaling pathways.

When tissues suffer repeated or severe injury, growth factors and cytokines are over-released, leading to excessive activation of classical

Smad signaling pathways and non-Smad dependent signaling pathways, which promotes abnormal increase of myofibroblasts and excessive

deposition of extracellular matrix, leading to scar tissue formation and ultimately organ fibrosis. TSR: Transforming growth factor beta

receptor; TNFR: Tumor necrosis factor- a receptor; PTCH: Transmembrane receptor protein patche; SMO: Smootened; HH: Hedgehog;

FXR: Farnesoid X receptor; EMT: Epithelial-mesenchymal transition; ECM: Extracellular matrix; TIMP: Matrix-metalloproteinase

inhibitor; MMP: Matrix metalloproteinase
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Figure 2 Pharmacological mechanism of astragalus against organ fibrosis. Astragaloside IV (AS-IV), astragalus polysaccharides (APS)

and total flavonoids of astragalus (TFA) and other active ingredients of astragalus act on the upstream and downstream targets of classical

Smad-dependent and non-Smad-dependent signaling pathways to inhibit fibroblast proliferation and differentiation and ECM deposition by

regulating extracellular factors such as TGF-£1, intracellular kinases such as MMPs and inhibitors such as TIMPs. Regulate oxidative stress,

inflammatory response and autophagy to inhibit the occurrence and development of fibrosis in various organs
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Table 1

Pharmacological activity of active components of Astragalus membranaceus

Active ingredient

Structure

Pharmacological activity

Total saponins of astragalus ~ Astragaloside IV Hypoglycemic effect!"*
Improve the function of cardiovascular''”
Anti-cancer effect™
Anti-brain ischemia activities”"!
Cycloastragenol Suppress oxidative insults and neuroinflammation*!

Astragaloside I

Astragalus polysaccharides

Total flavonoids of astragalus Calycosin

Quercetin Ot

Anti-aging effect™

Anti-tumor effect*

Immunomodulatory effects™!

Antioxidation®”

Hypoglycemic effect””

Anti-tumor effect®®

Suppressing oxidative stress and inflammation'*”!

Anti-cancer effect’®”

Neuroprotective effect”"]
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HSCs Wi {3t — B 5 A A LS AF 4E 48 e 2 ECM &
FSCR 53 U () DB A o R PR B G R A 4R AL B 11
TS50 R B, T B e B Y G I 2 4R AR 2 BRI
mmu_circ_34116 FiL7KF-, #l# HSCs i& 1k, KIEHUT
YA, FARE T AR B B R S R U AR 4R AL
il 5 vk Je I X 32 4K (farnesoid X receptor, FXR) ¥#¥F,
T A HSCs it A 557, HSCs Bl e it 45 AT 45 44k
w5 A E AR D, 0 W AR 4 AT ] HSCs 3
BHL Mt HSCs [7) WL 2 45 20 B 37 A4 30 1) I o508 I 41 4
b, A #IEFR AS-IV K ) CAG X Y &AL (CCl,)
PN B 40 A SGE R, B FRAC 7 2k
W T A O B AN = ) 7K P, (B AL 2 75 5 # i HSCs
(1 558 2 At A D08 75 3 — D I SR IR 3R ERY . EMT #1A
N AR YAl b P AR U AT dE A R L 2 — o BFA
UEB] AS-TV 5 BU £ 4E AL A LK BR 20 21 TGF-B1. 4
2255 7t 28 1 (N-cadherin) a-SMA & [ %% K F T
[, b e 4B %G I 2% 19 (E-cadherin) 2234 /KT, 400
EMT K EHUATLF 4EA0 A

TGF-B1 /& FF 45047 Ji5 42 3k 4 ThI BT £F 40 i — A ¢
BEANMR T 7R Xu OB R I, X AR R AR
JIF 27 YA AR FH 3 B 2 TS, KRFAHZAHYP &
B PR, AR S Y A R R B R, i —2B R
Fil Western blot 2 5 7% 2H AU HfF 78 TGF-B1 7E AT 4H 23R 1A
RIL, 2 TGF-p1 1 R A & 0 3 R, IR m K
22 W AT AT 5 b 0 ) K BT 2T 4 1k A 7R T 2H 4 TGF-1
RIE, BT TR R IR R R 4F 4 fb . (B v 22
FIAE BT 25 44k 2E K K+, TGF-B1 il it £ 8t Smad (5 5
BEERT A4 RAE L BAER . WS RS
B TR B AT 4EA B 5, I 2H 24 TGF-B1. Smad3 .
Smad4 3% B & P&%, Smad7 Fik 5 Z T &, M5 1)
IKF AT YA R 0 5 AR, 3R 0 3 v 2 M Ve F
T TGF-p1/Smad {5 Tl B KT AP 4EALEH] . 0

ST HE P S SE 8 1 HH TGF-1/Smad {5 5 i@ B A 5
(1) 98 0 J B R Bt BT 2 4 Ak AR I F 9. k4,
TGF-B1 413 ) MAPK %5E Smad K #6155 1B A AE £
YA R R B 2L . Li S5O HIESE AS-TV @ i 4% 44
1 RE A S 1 p38-MAPK i 4% 11 il] HSC ¥ Ak A1 Jig 5
Ao TR F AR 72 B, AS-TV i i #i i Notchl 15
T IE I, AT AU R R T P S G B R TS R
T8 A 4R
43 HEHOMAELERARNSG UL 42
R A O I AT 4E 4T Y. (cardiac fibroblasts, CFs) 7
Z L L AL R 7 REAE R, AN A5 5 I8
T, RN A . LR 2 2 48 A 23 36 K
AN ANEE BNy, A R ECO A R = A
R P K 2 R A s ) R
o0 WA AR A, mTaE a1 750 LR 4 A A O R
RIEREAER . BFFR I AS-TV B $0 78 if 1400 77 3
¥ (congestive heart failure, CHF) KRR AT ILEF4E(L, B
A FE AL -5 700 52 A0t A b o i) 0o JULEH 2 b TGF-A1
CTGF i [ R Ik A KO, R, A 8RB 2 HE
LR O VU 21 TGF-B1 KA i i S AL W g i
1 5 W) 8 i 5% AR -y (peroxisome proliferators-activated
receptor-y, PPAR-y) ik, @k 17 5038 F & 1 e i s KRR
O INEERTC LA ALY, A B 7R B, B 3
W 28 i 73 A 8 S B e 20 0 4 ) e A0 AR TR Bz A 1
(transforming growth factor-beta receptor 1, TGFBR1)
IR TGE-B1 15 5 10O JIE 12T 25 240 1 165 58 A0 i R U AR,
LR /IS B WLBEBE ) /0o LT HE A0 FD O D RE BRGSO
TR RO R AE A T O LA 4R AR DG E
R AEAE T o W0 R B AS-IV fg #1 TGF-p/Smad jE
%, BEAK TGF-B1 Al a-SMA A= i, Xt O ILET 44k B AT Tl
By A 7 A B FE I 55 AS-TV 3@ i #E 17 miR-
135a-TRPM7-TGF- /Smads i # 411 1] .Ca JUL £F 4 171,
Zhang Vi 58 H R R B AS-IV il i R i ROS/
caspase-1/GSDMD 15 5 %, il /b B WEAH M R £ T2, Wi
Z U 55 0 IUBEBE 5 1Y 0 Th e B8 S R 28 0E [ B .
Akt1-mTOR-RPS6KB1 15 5 3 I 7 [ 1 i 42 v 2 5%
ERT, 3% W HF K ¢ 7 ¥ CAG ] i & Aktl Al
RPS6KBI1 i R 1k, #1Hi] Akt1-RPS6KBI 15 5 38 4 ¢ i3k
O JULAH A B R, BSGE O Dh RE B RS AL O UL A, b,
AH % H 8 FR BB S 2 N A 5 A9 & (coxsackie
virus, CVB3) % 5 {047 5K B0 L O LT 44k J2 X 28
75 T 1R 50 JUE o5 21 24 40 i 2F 24 A 45 0 25552 B A 0 o
H, X AT € 5 I 4% TGF-#1/Smad I p38-MAPK il #
A RUSPL SR 0 AR 5T R I S 2 B a4 o
TGF-A1/Smad {5 5 i B X 7 A 'E ERE (isoprenaline,
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1SO) Fr 8Lty LT 4tk — e By Ve F FH o

e Ak, B RS 2504 R I8 ) SERE OB A R
W, s R N R AU R RIS A ER . B R
B A 38 1 0E HOC2 41 A « % 2 4 40 i o ) PI3K-Akt
TP, ) SO U B S K R 2 AR 4E 4L, Lu
S0 B AS-TV B i Ik TRPM7 232 4101 il L4215 5
00 BIE 2T 445 40 B 386 58 AN 23 Ak . T R S5 BIF 9 R
CAGH MM IEF W'Y FIREIH S 0O N4 40 2@
BT NLRP3 48 JiE /A & NF-xB {5 538 %, % 4k
KT SEELR U Ak, AS-TV K 38 i g 5 2 A
Rl 7 = B (dkkermansia)~ Defluviitaleaceae UCG-011
FSCH W g (Rikenella) B2 T2, M 5210 2% 7 & 8L AR
W, B A RAFTUO LT A A Y
44 BEMBAHENIERRNE] B LF4E 02 &M
bR B 0 O R R 5 R, A U s fh R
Z P 4T M FH 200 i A0 R 0 e SR TR, T BUR R SF ECM 57
HUURR, B 245 S0 I ) e B S S0 IR R 1 SR

081 R B B2 0 1) o-SMLA. 332k BH A 1) UL R &1
YL M %% o3 A4, 800 A M A R TR UURR, 1 EMT 2 5
[ J3R £ 44k (108 2006 97 SR %« Wang 2575 5 4 512 56
4T L S2 56 o 38 & B AS-IV AT BL_E i Smad7 )R i5,
FH BT TGF-p/Smad {5 5 i #%, [£1IK a-SMA.CTGF LA ¢
23 R (A LI R 25 ECM AR B, 4101 B /N385 ) Jii £F
YEAk . Chen 5™ 40 M 5256 0F 72 3F — 20 R W AS-1V il
I J0 ) BN L R 41 i HK-2 A mTORC1/p70S6K 15
SIE B, TN R BLIR 40 R AR AN M () 2Rk, YD A o
P B ORI TV R T 3 A R 50 Y 5 I N
EMT. #it & REMY A o) iz, WAAETHES .
CL A B FCUE S A 2 2R AT LA ] mTORC1/p70S6K +
% WM {5 5 38 % (sonic hedgehog signaling, SHH) LA
J AREG/EGFR 15 5, #ll fi] EMT # 1fj )& 4% & 2F
é& 4{[84»86] R

VAT I S S RN AR LS HORE B [ 5 1 A TR T
VRTT MG . TS 2 HE ] PRI TGF-p1 K&, 1875 TGF-B1/
LK 2%, ok 4% 5 JF 8 0 R0 2T 440 o5 35 W Th BT, 3
IIWF TR I AS-TV i@ 1L ##] INK . p38 MAPK Al TLR4/
NF-«B i %, 33 1 400 1) 200 B0 1 A0 90, RIS /N
V6] T AT AL R, D 0] 98 RE A0 B AT b R 48 i 58 A S
I3 B IR A A A TR ) LA A TSR
B, AS-TV Jd@ i 3 5% p6.2 i iR 4. 5K 2% fift Ath 7 55 =] 75 3 (1)
15 4% & % M (tacrolimus-induced chronic nephrotoxicity,
TIN), M Ifi 34 0 Nef2 #% 5 7, 2% fif ROS 1 8 ' 4F
YL,
5 REESERE

BEAYLZEZANMNR. 2 S ESAAHEEH

MR, RECHEIREINTZ D0 T aYTE
B R rh R H RAF B HUET 4RI, (E I PR 50 A0
AL BTG ROR, BB L EAR RN, H
A, I PR B A AR JE B | Je 1 Je A7 B 6 4 RO 22 it 2F
YEACBERE, T JH I O JUE U 45 285 B 4T 4R A0 3 To 3k At
Eigs, va 7 U5 A UL A R R R O P
DE I, 4% B 2 4EAL VR T 2500 75 Btk — IR AHIE K

w245 5 5 AR D A 45 v I 24 1 L AH S 43, T A
SBVIE D RINE 2 e 5 i1 N 27N E = a2 0d
HEFE AT 038 I 28 Dh AECY. JE4ER, D 2R E
TR TIRITSHE A4, RS BUCE &R (5
H) S AR () B R R B
i PR O B A 21 R 2 A, A AT AT 4
B8 LI A 8 b M SOE R EAE I . B
ok G NEEh L G- NN AN = TN i
2 RS VR R A& U R R SR GERAL K, T
gk YT 2R et . R AR R0k th 3 R B 2
PRZ JFEAN EF R RAT PRI R R VB
HUA K, T F B 5 EF 2k Ak 8 2 R E RS TV
T I Ji J22 200 8 2 1 45 MLV 2 8 b S 20 JH S i 8 St Je
RERRA . LA EATRIT S A 25y
A, IR RTERIT 3 A4 b A B AR

AR SON H T A BN 2 5 IR A B AR
SRR SCHEAT R G040 H, R B R £ A 2%
J oy, AR F T 22 AN B8 Ol L JHF o0 LR 4 B 2 28
RARIEIRITAEN . Horb, ME R ERMBITRE
LR UEACHIE TC B 2 1A B H R, At 3 A3 AR DG A
FOLHEER L A IS . X R sy il
V875 TGF-B1 %848 ffa 41 R -1 . MM Ps 45 Jifd A e S H 40
1 7 TIMPs %5 & A AH ¢ K 5, /E T Smad {5 = i@ #
Notch 15 538 1 55 %15 538 B8 (1 £ T e #E , #0) aR
LT AE AT 5 2010 S ECM TR, R 4204k B 0
SIS T A I I W S SR A ) % 8 B LT AR I R AR R

SR, o0 T 3508 B A 4RI % R 1 5 5l g 2 ()
FHELAR T AR B 0 7 R A% A I 2% 50 2%, T 28 B A
By 2 0 HAE LT 2 A58 A8, (549 3 A B0
TRTT B LT AEAL FOBL K O B A AL s S A 445
TEEN PRI B, M CLEAT B — B IR AT 9E . i
BN IR P/ e i RPN N WESE A
ZHL A 2R T TS B A A AT B TR, $2 R
B A RS Sr BUAS B A AEA K SC B AR P AE AR A
FHIF FEBUAT A I R B 78 B R

{3 BAK: %305 0l 2 A0 45 T MO R R S
B A IME y SC R SR A | E R SRS B

FIZ RS A 1FF 1 A WA AR 28 v R
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