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Analysis on Role of mMTORC1/4E-BP1 Axis in Idiopathic Pulmonary Fibrosis and

Research Progress of Bupleuri Radix on Its Intervention
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[ Abstract] Idiopathic pulmonary fibrosis (IPF) is a common, lethal interstitial lung disease
characterized by airway remodeling, inflammation, alveolar destruction, and fibrosis. The mammalian target of
rapamycin complex 1/4E binding protein 1 (mTORCI1/4E-BP1) axis is closely related to the expression of
collagen by fibroblasts, and its role in pulmonary fibrosis remains to be further elucidated. Traditional Chinese
medicine (TCM) has shown promising efficacy in improving the lung function, exercise capacity, and quality
of life in patients with IPF. The theory of "same treatment for different diseases" provides a TCM theoretical basis
for the treatment of pulmonary fibrosis with Bupleuri Radix, while the research in western medicine has
preliminarily shown that both the formulation and single herb as well as the active ingredients of Bupleuri Radix
have good therapeutic effects on pulmonary fibrosis. Therefore, this review will elaborate on the role of the

mTORCI1/4E-BP1 axis in the pathomechanism of IPF, as well as the research results of the active components of
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Bupleuri Radix on the phosphoinositide 3-kinase/protein kinase B/mammalian target of rapamycin protein( PI3K/

AKT/mTOR) pathway, so as to provide a reference for the treatment and drug development of IPF.
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mTOR J& PI3K/Akt Vi (1) — B 25 22 19 22 2 T2/
IS R A, 2 VR A AR S B D R B B B A
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il B 2T 2 41 i 1 58 5 RN a-SMA il 381 0 DT HIE
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A4 B Akt R 4K, Omipalisib i 9% A %% 30 1
TGF-B, 4l ¥ T 35 0 e J5t 2 1 4F 48 3% 45 8 1M -
SMA 14 '™, H R Omipalisib & 52 i 1 # Il &
S BFSEAIE 52 IR Omipalisib XF IPF 83 19 4> B 1
R A PI3K/mTOR 38 % 5L A5 ml 0 %) 70 k44 5t
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B T mTORC1 i fb % mTORC2 itk . 4k, H
T £ %52 % ¥ & W mTORC!1 1% 1k I &~ 75 %
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53 ) e 5% D AR N il 8 £ 24 40 it 7Y Raptor il Rictor,
A% Raptor i 2 /0 T TGF-B,i S 1y T M ik i 3
ik, AL BR Rictor XF it 5% ma AR /N ol 0k AT g0,
mTORCI1/4E-BP1 i xf [ Bl R KA E L E S, A
AT mTORC2, BRILZ 4h, 5L 55 6 & L mTOR
b & L) PIBK/AK S 5 % 5 % TGF-B,15 519 1
UG SR iR 2 Al A A J6 Y . PI3K, Akt, PDK1 41 ]
FI BN GEIH /D TGF-B, 15 31 T AU R £ ik, X — 245
W5 e A i 5 i 3B PI3K 7E TGF-B, 4 5 1 I it & 1k
R o R (R I G A (E K (K S EEp =4O
X s B R BF 58 T T 88 — A% PI3K 0
LY294002 F1 wortmannin, fib fi] e BB AK , &2
Ho B0 ) PIBK AH C (1, P 3 45 T mTOR'™ .
WOODCOCK H#f 5% it $2 1 T Smad3/mTORC1/4E-
BP1 {55 % FHLH . siRNA K Smad3 J5 , p70S6K
FAE-BP1 BB IR 1L /K 7 38 FRE, 1 R R ik i
i AR, 2 W mTORC1/4E-BP1 #li /v 5 19 i 5 32
ik JE MK T Smad3 (% . i — 25 i 5¥ mTORC1/4E-
BP1 4 T i8I HLH & B, mTORC 1/4E-BP1 4 nf LA
B v 4 A R AR 0 B s S AL SR T 4
(ATF4) [ 7= A=, ATF4 fig 0% il 1 fe JF 22 2 0% - H 2= 1R
S22 i U o ) s S o e =
BRUS L L FSE I 4 MoK mTORC 1 3T 5 il 47 4k 21
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T2 7 70 2Bl 92 T RE A 4 Ak T 2 45 S I
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VB S
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TG T CE 2R A S W R NR R R TR NS
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AT v B A R 28 32 AL LD AS B
FOHSAT RO T ARSI AS T RE NS % A TR
N = o TN | R (2 i< X A A S R 1 R T
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P, GONG %5 % Bl 28 Wy A6 PR Sh T LA S 2 11
il g Z 4 (LPS) 8 TGF-B,1% 3 1 EMT, I H. 111 25 iy

THE S e A5 3 1 B I AR T B BRI 42U DR AR
MEF 4R EAH(MMP) R FEE, MRS EES,
TE Y il 55 T 25000 il £F dEfb il Ay B B E N
Jr R, e /N BURY Tl AR 7 d R Ll 23 I AE S 9
KBRS S AE , 28 d B RE 3 40 ) Al 41 44k i £l
FH S0 BT 1 s ] 4 e L A% 1 6 8 AE I A i VR
PE7R 1L 2% WA YT Y Il T RE AR T B AR Y BR
T BT A 0V AN 1L 2 T R 220 o
JHe B i B s B SR Y BT SR St Il B 05 A R AT
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A A AL T
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ko S B B G EIE M Y L e R
R AP P PUEF A Ak AE BB 28 A0 L DB R B
SN o | AR TN U o [ VR 71 [ e o e
TFF 58 5 1T, AR 4 B ARV % B SSd RE W8 I 25 2% ff 1Ok
B 2 I B0 /N BRUI 27 44k, 1F AL T fig 5 Sl i
AR A . PhA B AEN R B SSd AT Ak i it
V4 ¥ TGF-B,/Smads {5 5 i #% DA 17 4100 il Jifi 1 2F 4k 248
Ji0 38 5l RN S R A L Ak, SE A R X T i 2 0E
S0 2V it R A A 5 | R A i S A RE S
—E MIRYTAE R

SR By 8 PR 2R AL B W T S R R 2K
Ay T B AR IR R Sk R IR Y B R AT
HeALAE I o FEBUIE£F 4 4k 9 BIF 5% J5 1T, LTU 551 5E
SCOS gk JE R AT LA GE of S s R R R R R A1
(HMGB1)/Toll £ 5% & 4 (TLR4)/#% %% 5% I T - kB
(NF-«B) {5 5 38 i A 5 9 0 S5 g FE St 0 FH Sk 13 B
DU A BT B AR 4R AL . SR R R B AR A AR Y
WF5E 5 £, Honl i o 4 4% TGF-B,/Smad i # |
27 24 JFTE AL TR I (MAPK) 6 25 i 4 S 10 40
Jio 48 B, 48 RE , IS IR UUAR , EMT , 48 Ak 1 384 kS 2] 0 4%
JHF 13, 9% i IF £ 4 Ak g VB RO L BR TR IT I
LT Y AL A, S JE R A5 il 21 4 4k b 19 1 A 45 3] T 3IE
2o 4R AR AR U8 27 M oK B 2 A S 10 /N B 1 4k
b, Wk 2 e e 3k DL K g B R A S B 4 i
2

A SR G4 A R 53 e A8 4 Ak 1Y 2 B A
FEHEAT TAHSGIC A, LR 1.
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Table 1 Pharmacological effect of active ingredients from Bupleuri Radix on pulmonary fibrosis
ARORGy AR L T FAL 5% 30Tk
11 2% 1y kaempferol LPS ik TGF-B, il i# BEAS-2B 4 iy il e J5L 28 11 Al MMP (1 3235 il EMT [91]
I3 25 1 BB T/ BAGE 2R AL R R TR R MIMP £ 3 3 AR B bR 400 i g 2 [91]
AL RES TN U A 4R 1L 0 il E A A L W DL e MMIP 11 3% 5K [92]
T rutin A R T K U £F 4k 1k A N PR TGF-B, B 2R 11 R MMP iy 2% 3k [97]
B % quercetin B (1 TPF 28 35 i L 2T 4k 4 i &3 Fas it 14 (FasL) fl TNF # 5GP 721 SR (TRAIL) i 5 [116]
R T, 4 Ak R 1L
8 3% B 2 fil % RLE-6TN 41 Jifg il EMT, ] Smad2 % % 1k [117]
Wk R B LA RRMEF AL 30K 5 3 35 R A0 5 [116]
LAt baicalin R BT 4 200 i 10 ST e 20 A A A AR L 0 ) Ak B R AL [118]
TR 22 5 T K U £F 4k Ak ST SR A U TR L 1 ek IR LR [118]
SEH B3 d saikosaponind  TGF-B, Hil 4 HELF 41l fitd 0 2 1 G e D5 B 1 3% 35 LL K TGF-B,/Smads 38 [105]
R 22 5 T /N BUIF 4k 1k S 2 I 11 9% 3 R AL R T [104]
e chlorogenic acid TGF-B, #i# RLE-6TN 4 Jfil 3 g D 1 2 3 A P I A A A i A T [115]
A 217 /)N U £F 4k 1k 0 I Je 2 1 2 5 A P T I L SR A S 4 A e O T [115]

6 LB S ¥ PI3K/Akt/mTOR & B 89 F 1
1ER

H i 1L 25 B %F T PI3K/Akt/mTOR 3 % 45 1
FH 3= B DL g A OG5 Ol £ 7T Y 2
RN R AN | R AN 1 F RN L I R
40 g 2 1 25 By XF PI3K/Akt/mTOR 18 5% 4 5 (1 241
iR N O e DR I SN N 3 e AN i
it 25 BA 45 . HOHMANN %190 % i fz &
il i i #F FasL, TRAIL Fil caveolin-1 f4 & 3 F1 1 #1
Akt B BTG R AR I TPF £8 Bl 47 4 4 i & AR T
ZHAO % % 38 % 4 ] D)3 i PI3K/Akt [ 5 3
% U 4% 1 3 A R U5 5 1 K BRI 2T A Ak R R 2T A 4
e 5 5

SSa, SSd % ¥ fig 4 15 PI3K/Akt/mTOR il % .
CUT %" % B, SSd RE % 10 il 192 i A 724 41 Jfg PI3K/
Akt/mTOR i B A1 5 (9 1 W, 9a 20 4 i &1 355 T 1 T2
B AT R £F 4 fk . YE 261 % B SSa il i 7 1l
mTOR 15 538 % XF 7 5 VU w375 S A % A it o
P TCIR T o SR 2T AR R P b S5 vt R B
R4 i 0 v g 3% o, oAl 5 8 45 PI3K/Akt/mTOR i
B VIM K . GAO S & B SSd ) A 5 4 Jifd 344
B A 28 RN RS A BH S 1 VR L A e 65 R i 46
BARFIIE T Z R F M a & AT, 5
1 [ Bl W8 % 1) SSd nl LA il Akt A1 ERK ) B iR
fb o HU %§'2V'SSd 1 6 81 K il 700 mT LU S 30
MAPK i % F140 ] PI3K/Akt/mTOR 1 5 18 i H A~
SN B R 6 95 A R T
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S 43 J5U R % T PIBK/Akt/mTOR 15 5 38 % 19 T
A F B R JC SCRRHRE | I Sk D R 6 T i
VA AR A B 7R 2% 0 BRI RS BB PR T B
A S 95 1) AR P A1 S 6 v A 1) T IR S

55 Z2 b A B 4) #B X PI3K/Akt/mTOR {5 5
i %A AR R L E 2 B A JC H X mTORC1/4E-
BP1 il 1 /E I 238 o JF H 4850 4 80 o X
PI3K/Akt/mTOR {5 5 il 4 1 45 (1) AH & WF 5% LA 98
o3 U Bl 2 8RR A OGS S 5 il 2F 4 Al A O
MW A /D o SEEA A RO X T A R
21 A A AE R L TR) B A G At 2 s 55 7R v A B 08 O 4
PI3K/Akt/mTOR {5 5 i # , H1 It 7] DLOKE 9 25 45 5 1Y
2 2 B2 O LA — o I T AT M R L A
WoE 3 ok — 25 W
7 iE

B2 4 H  IPF A9 SLAIL I B 58 8ok 8 = &, oF
524 I B O B M AR JE R LA K JE 3K JE A Y R
T % %5 7% %) 1% 1 mTOR , Notch 253 B% v o i L Bifi
W AR RN AL AR B TR D 5 R g
FF JE R R AE R . A, TR SE A R S E 4 E 5
PI3K/Akt i fi 5 ili 1% 2T 4 41 i ¢ 15 15 T %% D AH G
SR BE 5 WF 5T — 2 B TR AH R B, L3 PI3K/Akt il
% 16 Ak 5 75 IR AN 2 B AT 4 AN R 3K T A % g TR
. HArors A2 3ot R £ 3 mTORC1/4E-
BP1 il b, SR MG ST R AW L5 AR 5 4% &
i B R L S AR A 0GR T At B R R v 1
1) 25 W) M 55 T I IR
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SEHAA RO A RERT il O VSRR AR A B
UF W BT £F e A AR T o I H S8 A KO 43 Bt Iih £F 4
Ak 32 SR A D AR I AT 4 4E i EMT, 2
HE B £F 4 40 1 v PR T, B0 AR Ak R S R
of B ALY, TR w0 AE S B % TGF-B,/
Smad, PI3K/Akt 55 . HARMFSENTT WL W] T 4
A 8053 0 il £F 4 Ak 1Y) v 2 25 B2 AU (8 T
B AIF 5 45 SR AP A7 78 LR JLAS ) f A 1 ik — 25 58 3%
(O 5 A7 3808 3 Bt il 48 24 Ak ML i BF 5 38 Sy v B, DA
AP R F o W L BE 5  SF LH B A5, R
Z AR A TR L 3k 3 RNATH AR AL A 58
SR8 BRAR X RS s @ S AE T BRI K W H TR
7 2T e Ak, DRIt S8 80 A6 2808 53 BT 2F 44k 24 31 2
IS E AN TN, AR AR T N i 2 IV & 3]
LAY I o %€, BCE H AT PubMed b i JG 48 AT
Bt i £ 4k Ak 19 A DG BIF 98 R 3E 5 @ Bl 1 52 95 A RO S
25 24 50 i 20025 JE A RUB AR YN BRI o
St AT sR KR A TR S BT AR
B RFEETE . SSALL 300 mg-kg ' #EH 1 &0 5] /N B
JEEIE 20 L 2453405, 5 S P 40 i & 2 R st

R 2 A R AT AR SO R AL, FR
36 J2 Y B2 1276 00 1 e (B8 | [R) B o 58 Oy v 24
AR 245 B W 58 4 B 0 10 07 ) o Se R IR T Ml 4F
efb A BEES B A M AR R N A h B
A AR WS S A RO 3 B i 21 4 Ak 4 B
il 2 o B R R B e T P 2 2 A R ) — A
Ko PIE IS A WERE b B2 I R 32 ik 48 S Ak
P, o g ik — 20 1 WY v 2 245 BEAL I, O B S B 24 BF
RAT T Sl
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