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[ Abstract ] Objective: To study the regulatory effect of phosphatidylinasitol 3-kinase ( PI3K) /Akt/
mTOR signal on the autophagy in idiopathic pulmonary fibrosis and the intervention effect of astragaloside.
Method: The ¢57bl/6 Mice induced by bleomycin ( BLM) were given astragaloside with low (25 mg-kg™'),
medium (50 mg-kg™') and high (100 mg-kg ') dose by gavage. At 3, 7, 14, 28 days, lung tissues were
collected for the analysis by hematoxylin-eosin (HE) , Masson, immunohistochemical, and Western blot. Result:

Astragaloside with medium dose and high dose significantly inhibited the inflammatory reaction of lung tissues,
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down-regulated expression of transforming growth factor-8, ( TGF-8, ), increased LC3 I/ 1 and beclin-1
expressions, decreased p62, inhibited phosphorylation levels of PI3K, Akt and mTOR, and strengthened cell
autophagy activity. Conclusion: Astragaloside stopped the epithelial mesenchymal transdifferentiation ( EMT)
process by inhibiting the inflammatory reaction of lung tissues and the expression of TGF-B,, strengthening the

autophagy activity and inhibiting PI3K/Akt/mTOR signal.
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|- Jz 18] i %% 43 4k ( epithelial-mesenchymal transition,
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1.1 ¥ @R SPF 2% c57bl/6 /N ER 360 H, i

Ph,6 Jale AT 18 ~20 g db 504k A1 42 S50 5 4

ABRA A, GHRIUES SCXK(51)2012-0001 ], A itk
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60654 ) ; p62, beclin-1, -l 3 & M ( B-actin ),
phospho-PI3K p85, toal-PI3K p85, Akt, TGF-B, ( % [H
Abcam 24 &), #it 5 43 5l S GR72113-5, GR70927-6,
GR71854-3, GR70913-4, ab56416, GR70964-2,
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IL5 k1556158) ; S8 119 a0 & (b 5038 ) 3 ik
NEARA R AL A5 P1255) s BCA H H & il
S R Z EYEARA RS A, # S
kw27543) ,

1.3 {U&% LD4-2 BUARE .0 ML (b 5t B B AL
J7) ,PLUS # 7 - 86 °C 8 ik ik vk 48 ( 3¢ [ Thermo
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2050 AR SCHR [ 12, 14 ] A 8500 & 347 4 5, IR
) UCA RGN 0.5 A%, R R i IOA RGN B 2 A%
FHPE 41T 10 mg-kg ™", 4% B8 A /N B Ak 3 1fi AR
B Rl 3,7,14,28 d UM .
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Filiti — 80°C vKAE VR AT, 4T AH DA A5 43 1A I

2.3 HARER-FL(HE) FS A (Masson) Jeft, 4]
SUE LI oK &M A E Y R, HE B
Qe AU R ORI 2 3R, 12 min/iK, &R
FE(100% ,95% ,80% ,70% ) A K, 75 A K5 Yt €4 6
min, [ 27K A 10 min, 98% G TRk 47 Eh 2 & I
oAb B g 4 3 min, £ BEBR B K, W OK B
BT, oot B S 3 o Masson e 8 7 5 U F B 0
A KRR, G £ 4% Bt ) & MR 84 , B 5 I K .
B BRI MBS T 3% Szapiel %' HE TR
8t

2.4 IR E K441 100 g 53K, He ik
KR AR AL, W 3 T mL (AT A A
WA

2.5 fpydfe ALY AR AN, B LA
K Bl AT IR 28 w8 52,3 % RUEUK (H,0,) i
A = B KIS, — i 8 R S8 B F-a (TNF-a)
(1:500), TGF-B8, (1:500) 5 %, PBS ¥k %, — it
(1:1000)37 °C,20 min, ¥Ei%,DAB B, AR E
g iEm WL B

2.6 EHRAEEEN (Western bolt)  Afi 2H ZH FR A%
M =80 CUKFHUH , FRE, 4% 0.5 mg- L ™" A 241

x1 MRETHELR

Table 1 Comparison of death rate in mice

WK B S 10 min, 122 gl KRR 50,4 C #
# 10 min,12 000 r+min " &.0> 10 min, $2 B[] 43
A, 1% SDS ¥ ,BCA s HE 0,4 1 i EkE
e vhi 95 CA8 1k, SDS-PAGE i H BE LUK : [AF
& 30 wg/fL,80 ~120 V,1.5 h,#% K (60 V, 2 h),
5% Bi g 4= W5 A, — it LC3A/B, mTOR , phospho-
mTOR, p62, beclin-1, phospho-PI3K p85, toal-PI3K
p85 , Akt (FH B Yl 1:1 000) , E-cadherin ( 75 B¢
HeE 1:500) ,B-actin (B EE 12 8 000)4 CHFH
WA, “HUCRBEHE 1:8 000) # i T 2 h(£F
IRERFE) , B HUR G 4, Bio-Rad 1 5E I HL Tk
(NEERi

2.7 GiitEAb . HE A1 Masson 4t {4, 8 Szapiel
S5V 7 1R 423, R 414K 4 AT AR 1F Tmage-Pro
Plus 6. 0, Western blot 43 #7 # {4} Tmage J., %545 R
KM SPSS 20.0 47 48 i o3 M, BT A7 K8 B2k
xRN HEHE AT G IE S I 22 55, & 4 1R [
BRI 3R 7 22 73 1 (one-way-ANOVA ) , Z 4 &
R Z H Y R ] LSD-r K 4w, P < 0. 05 IR
AgityzR.

3 &8

3.1 /NERBETE B H5EBFARA E, BLM 7
RN LR R U S N R R S R
H R PN BT ARG B IR AT, 3 d AR
BLZH /N AR JE AN 21/ AR T B R 1S, X AT g S
AJe B B BLM B PR A9 25 5 RO A o /B
FET-AR T AE 14 d A, 14 d J5 /0 BRUBE T 80 B 8 Ok
Do TN TR JE AR AN BRSBTS R RL 2 B % ik A]
RE SR EMBRITEIA G, R 1,

pini

7l JETZ Pl 4%
2 51 .

/mg-kg 34d 7d 14 d 28 d 3d 7d 14 d 28 d

BFA - 0 0 0 0 15 15 15 15
ey - 2 3 5 6 13 12 10 9
T 25 1 2 4 4 14 13 11 11
50 1 2 2 3 14 13 13 12

100 1 2 3 4 14 13 12 11

wemn 10 3 4 7 8 12 11 8 7

3.2 BFEHAEX IPF /NE G E R R
H/NEL 3 d 5 il EE R KO LR 8, BE S ) ZE K il ER
FEH 14 d KB, T 28 d S5 S A T e, H H R

TR A 15 B Y 2 . w R L

YUl s AL B AL W T B (P < 0.01, P <

0.05) AR AR A R, WX TG, K E
.77 .
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FREE ETHE 14 d 5B R R, 28 d 5, BRIJT
BT AL/ B, 25 21 0K 5248 B0 R 4, S5 KR 4T L

BomEEMH b R TEIE(P<0.01,P <
0.05), W&K2,

®2 HEEKPEXNIPF/IARMERHAOFME (v 2s)

Table 2 Effect of astragaloside on lung weight coefficient(x + s) %
24 4] FlHE/mg-kg ™! 3d 7d 14 d 28 d
BFEA - 0.58 +0. 12 0. 66 £0. 09 0.59 £0. 19 0.57 £0. 09
A - 0.77 0. 13" 0.96 +0.13%¢ 1.00 0. 15% 0.80 £0. 08>
i 25 0.63 =0. 08% 0.84 +0.15% 0.90 +0. 12 0.76 +0.11%
50 0.61 0. 13" 0. 66 0. 08> 0.73 0. 14% 0. 65 £0. 09"
100 0.62 +0. 12" 0.70 £0. 12% 0.83 £0.15% 0.70 £0. 14°%
AR 10 0.61 0. 07 0.82 +0. 12" 0.98 +0.09" 0.82 +0.05"7

T A AN R BIEOL R L 5T AR Y P <0.05,” P <0.01; SR 4 HHY P <0.05,Y P <0.01; 5EAE3 d 4 HEP<0.05,

P <0.01; 5 A7 d A P <0.05,2P<0.01; 574 14 d 4 HE> P <0.05,'2P<0.01(F3~6 ),

3.3 BN IPF /s UM 2H 215 AE S K i it
FEERIBRYTE IEF AU PN 25 R O, il 96 1) B
A DL JEE, TCAK b S 2 2F 4 A e L, i 3 1 7
W) 535t 5 A 20 2L P 960 5 P9 D A P A LIS 0 i it
[ e 384 J55 B SR B I LSl (I 1) o s H
SUNEOE SN TR N R o A, S R
14 d fe 3% (P <0.01) o P JEARAN i T 4 1R 92 AE S
B, E7 d AR s . WA 3.

£

A BT AR BB C ~ E. 8RS ) 4 (25,50, 100
mg-kg ™) s F KR (12 ~6 )

Bl 14dAFERET IPF/OMRMALARSHEM(HE 6, x
200)

Fig. 1 Effect of astragaloside on morphology of lung tissue in day

of 14 (HE, x200)

BT AR 2 i D A 1 3R A D R 4 i RO 3R
B ER R (P <0.01),7 ~28 d FpLE3n, 5 F
.78 -

ARHAHB ARG RFEZF (P <0.01), BHEHH T,
T 0 A 2 A ) i 2H 2 IR ER R s (P < 0..05,
0.01) , B & W o iy 0] B A S G MR 2T 4 R A8 8
FHW (P <0.01), ik Je ¥ 2 5 8 B 4 b AT W 35
PE2ES. WK 2,% 3,

B2 28dAHEKXRFENIPF/IARMALKRREEARENF M
(Masson, x200)

Fig. 2
tissue in day of 28 ( Masson, x200)

Effect of astragaloside on expression of collagen in lung

3.4 TP IPF /NEL a-SMA F1 TGF-B, ik ¥
W R FARH a-SMA {UFRIE 5 TE b R ALY o
SMA 75 i 5T fili 41 23 35 1. 35 19 22, B I 1) 328 ¥ 14
SROE3), HSRTFARAHALEAREEZHF (P <
0.01) 8 g HI b i 70 3 B 2 M ) a-SMA R 3K
(P <0.01), %5 & 40 Ak e H AL (£ 4).
TCFB, RIXEBNER IR PHEEFEI & (P <
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RI EEFEXMIPF/NRMALRERFENNEIEN (2 5)

Table 3 Comparison of pulmonary inflammation and fibrosis integral (x +s) 4y

A il it RAER LR AL

B /mg-kg ™! 3d 74d 14 d 28 d 3d 74d 14 d 28 d

[PESN - 1.13+0.23 1.03£0.22  1.25+0.37 1.18+0.43  1.26+0.25 1.24£0.53  1.3220.36  1.45 £0.36

pisis] - 1.62 £0.3% 2.20+0.57>% 2.50 £0.30> 1.97 £0.42>7 1.39 £0.32 2.30 £0.30>% 2.52 +0.57> 3.03 £0.42>*

HERH 25  1.73 £0.45% 2.30 +£0.44> 2.00 £0.31% 1.69 £0.28% 1.35+0.55 2.00 £0.31° 2.34 +0.607 2.75 +0.28%
50 1.52+0.57 1.80+0.64" 1.60 £0.23% 1.52+£0.37 1.33+0.39 1.90 £0.23*%2.01 +0.62> 2.23 +0.37%
100 1.56+0.63 1.56 +0.38% 1.50 £0.20% 1.63 £0.36% 1.29+0.62 2.01 £0.20>% 2.13 +0.54% 2.32 +£0.36"

R 10 1.26 £0.49 1.85£0.62"%) 2.32 £0.39" 2.02+0.21"7 1.27 +0.38 2.30 +0.39%7 2.59 +0.72%7 2.83 +0.51>

R

F
El3 28 dAEKBEX IPF /NR a-SMA R 3% 89 %M (% %4
1k, x200)
Fig. 3 Effect of astragaloside on expression of a-SMA in day of 28

(THC, x200)

0.01) , MIRTE 28 d WA T B LR T AR
FIR (P <0.01), BT b &0 & 6 5 m
il B AN E] Be N TCF-B, ik (P <0.01) , 5 [ Y
& Gk e T EE R, W 4,%5,

3.5 WEWEXN IPF/REMEARSEEN 5
B F ARG A B2 R 3 d 20 T W 3 e, A A
) 20 249 5 25 7t 5, BT BLM 5 5: 00 i L 1 22 35 A
553 R n,28 d kBl KME (P <0.01),5
REAUZH P, o S Y ey s ) o A A O e A R
Fra (P <0.01) , {H 3 g IR0 i Ak Je A 2 8
Ml . Wk 6,

3.6 O WA X IPF /N Bl TGF-B8,/PI3K/Akt/

B4 7dHEFLERE IPF DR TGFB, KXW (RAEHML, x
200)
Fig. 4 Effect of astragaloside on expression of TGF-8, in day of 7

(THC, x200)

mTOR {55 AW RIBF N 14 d 4 HE k2
PR, B 4] p-PI3K/PI3K, p-Akt /Akt, p-mTOR/
mTOR & F 55 (P <0.05) , 8] PI3K/Akt/mTOR 1%
SHE TGF-B, = ik B P s | W] LC3I/LC3I,
belcin-1 i Z &AL (P <0.05), p62 #4& (P <0.05),
FI WS PRI o B WS R, a-SMA 35k 4
il E-cadherin 3k 08 />, EMT i #20 &, #EH
T, ) A A 35 p-PI3K/PI3K, p-Akt /Akt,
p-mTOR/mTOR ¥ & 2 #ij #, i LC3 M/LC3 T,
belein-1 7 BB (P <0.01), p62 & % TR (P <
0.05) ,a-SMA ik 38 /D 1M E-cadherin 3% 35 3 i1, 154
W1 R Y R 458 PI3K/Akt/mTOR 0% A Wi
.79 .
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F£4 FEHEXIPF /MR a-SMA RiEKFEZM (x £5)
Table 4 Effect of astragaloside on expression of a-SMA (x +s)
20 50 # 4t/ mg- kg ™! 3d 7d 14 d 28 d
IEEN - 0.086 1 +0.014 1 0.086 7 £0.010 5 0.085 2 +0.001 9 .088 8 £0.007 0
el - 0.086 6 +0.007 1 0.152 7 £0.010 4*% 0.165 0 +0.011 0% . 173 3 £0.005 7%
T 25 0.088 2 +0.007 2 0. 134 3 £0. 009 6% 0.148 3 £0.003 2 . 165 0 £0.007 9%
50 0.085 5 +0.002 4 0.106 8 £0.014 22’ 0.119 0 +0.007 0% . 1439 £0.010 0*)
100 0.084 4 +0.014 8 0.109 1 £0.019 62*%  0.125 7 +0. 005 52*> 1357 £0.006 42*5
R 10 0.083 4 +0.016 7 0.150 3 £0.016 8% 0. 155 0 +0.009 52-¢ .174 7 £0.010 0*7
x5 BHEHEFEXIPF /IR TGFB, RKiEFHM (x+s)
Table 5 Effect of astragaloside on expression of TGF-g8, (x +s)
2H 5] # 4/ mg-kg ™! 3d 7d 14 d 28 d
IEEPN - 0.141 £0.014 0.143 +0.018 0.152 +0.019 0. 153 +0.015
L7 - 0.162 +0.015% 0. 180 +0. 01792+ 0.207 £0.035%7 0.243 £0. 054>
AT 25 0.157 £0.012% 0.175 +0.013%> 0.198 £0.019*7 0.219 0. 023"
50 0.151 £0.013% 0.162 £0.010% 0.170 £0.015% 0.184 0. 022%
100 0.164 £0.014 0.170 £0.0121% 0. 174 £0. 024% 0.188 0. 022"
RN 10 0.171 £0.079" 0.195 5 £0.025%> 0.199 £0.019% 0.211 £0.012%
x6 BHHRBMEBRISILR(xxs)
Table 6 Comparison of hydroxyproline conten(x +s) mg-g !
Gail Fl/g kg ! 3d 7d 14 d 28 d
B F A - 1.615 0. 115 1. 661 0. 087 1.594 0. 188 1.488 +0.224
LAY - 1.717 £0. 139 1. 848 £0.200% 2.085 £0.277%7 2.547 £0.400>'0
AT 25 1.633 +0. 082 1.753 0. 139" 1.984 +0. 185%7 2.385 0. 3622
50 1. 606 0. 128 1. 657 £0. 080% 1.727 +0. 145% 1.936 0. 253*%
100 1.618 £0. 119 1.703 +0. 124 1.756 +0.229*7 1.975 0. 368
RN 10 1.713 £0. 074" 1.821 £0. 121%%) 1.979 0. 089%7 2. 681 0. 400*'?

T, P06 EMT & & IG5 2 41 FK Je fa 4l ot b ik
EM . WK 5,6,
4 iFig
IPF 2 — PR 18 o Jili o] 5T P e 5 o 2k 4, IPF
S5 it 2 2 o6 s P A R R N T R b R 4
/D e LA 200 R I A, AR M A B K I e BE
YRR B A R R R R 4
P 200 6 0 40 R 1 S M DB A A R A R il 4 2
SEAG YA M A e D R TR P R sk A R
AHLMIE A IERih A . ALK, Rk HE
F Masson Yy £, 450U fiti 2H 2 it J 7 1 R I8 K 5 &
S FR B ST = S I Sl N T S B N T B 2
BLM 75 5 () Jili 21 23 4% % S g 8 38 7= A T il 41 4 1k
WA R EIE R TG 7,14 d 58 s R
- 80 -

BB EWE X a-SMA RIS BREHF -k,

X i

AR N A R

OPTIESE o PR R RS

AR S A 1 2R3k 0 8 O B, A R A R M S oy e iR B
JR I 2 1 e € fe W] I 15 B 4B e M B AT AR = A
5 BLM il £ 4 Ak 5 2 5y I A
50,100 mg - kg_] T+ AR, &R A 50,100 mg -
kg ™' R MR
T o
?Eﬁ% Eﬁ%ﬁﬂ‘]éﬂﬂﬁfﬁkrﬁ*,ﬁ%L
YU Ak S T A 5 B R

TGF-B, &

TGF-B, EEEH‘Z@E%@H}H@FJ?FEE iR

PO o G T 25,

£ 410 0V R B, ELAS B R A

m%wwa

A0 PR A0 i/ B A A Il AR AR s i B
S LR VTR 1Y TGF-B, P2 tE At IPF &2k

HREA, R

I B TGE-B, i

i F k& fe g EMT
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p62 — e e
LC311 —_— — 75 kDa
— = 18kDa
LC3II M —— 1 Da
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