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[ Abstract]
interfere with the process of epithelial-mesenchymal transition (EMT) during pulmonary fibrosis by regulating integrin 8, (ITG 8,) ,

Objective: To determine whether Jinshui Huanxian component formula [ (ECC-JHF 1II ) and matrix hardness

and to elucidate the underlying mechanism. Methods: A pulmonary fibrosis mouse model was established by a single intratracheal
instillation of bleomycin (BLM). To observe the disease progression at various time points, the mice were sacrificed before
modeling and on days 7, 14, 21, 28 and 42 after modeling for assessment of relevant indicators. To evaluate the therapeutic effect
of drug intervention, the mice were given ECC-JHF I and pirfenidone (PFD) by gavage starting on day 29 after modeling for 14
days of treatment, after which the mice were sacrificed. Pulmonary function, pathological changes, collagen deposition, lung
tissue hardness and EMT markers were detected. Polyethylene glycol (PEG) composite hydrogels with different hardness were
prepared in vitro using biomaterials such as eight-arm polyethylene glycol thiol (PEG-SH) and eight-arm polyethylene glycol
maleimide (PEG-MAL). Human type Il alveolar epithelial cells cultured in hard matrix culture dishes were treated with low,
medium, and high doses of ECC-JHF I (15.31, 30.63, 61.25 mg-L™") to observe the intervention effect of ECC-JHF II on EMT
induced by transforming growth factor beta 1 (TGF-B,). Human type I alveolar epithelial cells cultured on soft (3.8 kPa) and hard
(culture dishes, ~ GPa) matrices were treated with ECC-JHF Il , respectively. The mRNA and fluorescence expression levels of
the epithelial marker E-cadherin (CDH1), the mesenchymal marker N-cadherin (CDH2) and vimentin (VIM), as well as ITG g,,
were detected by real-time quantitative polymerase chain reaction (Real-time PCR) and immunofluorescence. Western blot was
used to detect the protein expression of CDH1, CDH2 and ITG B,, and the biomechanical mechanism of ECC-JHF Il on EMT and
pulmonary fibrosis was further verified by knocking down and specific activation of ITG S3,. Results: ECC-JHF Il treatment
improved BLM-induced pulmonary fibrosis in mice, as evidenced by significantly increased minute ventilation (MV) and 50%
expiratory flow at tidal volume (EF,,) (P<0.05) , and significantly increased tidal volume (TV) after treatment (P<0.01)
compared with the model group. Immunohistopathological analysis revealed attenuated inflammation and alveolar injury, reduced
deposition of type I collagen (COL- 1 ), and significantly decreased lung tissue stiffness (P<0.01), thereby alleviating disease
progression. The real-time PCR results showed that, compared with the model group, the ECC-JHF Il group showed increased
CDHI1 expression and decreased CDH2 and VIM expression in mouse lung tissues (P<0.05, P<0.01), indicating that ECC-JHF II
inhibited the EMT process to ameliorate pulmonary fibrosis. In vitro experimental results showed that both ECC-JHF I and matrix
softening reversed the EMT phenotype switch. Specifically, compared with the hard matrix group, the cells cultured on the soft
matrix exhibited significantly upregulated expression of the epithelial marker CDH1 (P<0.01) and significantly downregulated
expression of the mesenchymal markers CDH2 and VIM (P<0.05). Furthermore, ECC-JHF I inhibited the expression of ITG S,
both in vitro and in vivo. Knockdown and specific activation of ITG B, further confirmed that ITG S, is involved in the regulatory
process by which ECC-JHF Il inhibits EMT and ameliorates pulmonary fibrosis. Conclusion: ECC-JHF Il and matrix softening
can block the EMT process and ameliorate pulmonary fibrosis, and the underlying mechanism may be associated with the inhibition
of ITG B,-mediated mechanotransduction. This study reveals a novel mechanism of ECC-JHF Il intervention in pulmonary fibrosis
from a biomechanical perspective.

[Keywords] Jinshui Huanxian Formula; component formula; pulmonary fibrosis; matrix hardness; integrin 8,; epithelial-

mesenchymal transition
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G1340) , #E TR ME-EYERE GV (SABC) 4l
b g o R (R A TR A FRA AL 48
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AP) /N HEAZ B R (siRNA) JF 81 (L7 75 35 34 24
BRARAA , /S 220, 0t A5 EK
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Technologies 23 7] ) , MCR 302e % 3 725 {Y ( B4 #h |
Anton Par /A ) ) , Sentry 2.0 I % T #L ( H 4 SP
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RNA, B J5 ¥ % F] SuperMix ¥ 7 #2 B9 RNA 3 5%
% 4 ¢cDNA. 1% il GAPDH fE B N £ , i# 17 Real-
time PCR A, fifi § SYBR qPCR Master Mix 14
NG HEAT YT RO, R RS WL, B AR

141 95 °CFAE M 30 5,95 °CAEPE 10 s, 60 °C iR K 4E
i1 30 s, 2 40 1 36, %5 il it £k 60~95 °C . A 5L 5
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Table 1 Primer sequences
L) Fe A (5°-3") K /op

hGAPDH  [}¥ GGAGCGAGATCCCTCCAAAAT 138
T it GGCTGTTGTCATACTTCTCATGG

hCDH1 | CGAGAGCTACACGTTCACGG 119
T it GGGTGTCGAGGGAAAAATAGG

hCDH2 |- AGCCTGACACTGTGGAGCCT 207
Tiif TCAGCGTGGATGGGTCTTTC

hVIM |3 AGTCCACTGAGTACCGGAGAC 98
T CATTTCACGCATCTGGCGTTC

hITG B, |3 GTAACCAACCGTAGCAAAGGA 76
T TCCCCTGATCTTAATCGCAAAAC

mGAPDH  EJif TGTGTCCGTCGTGGATCTGA 150
T TTGCTGTTGAAGTCGCAGGAG

mCDH1 ¥ CAGTTCCGAGGTCTACACCTT 131
T TGAATCGGGAGTCTTCCGAAAA

mCDH2 3 AGGCTTCTGGTGAAATTGCAT 176
T iif GTCCACCTTGAAATCTGCTGG

mVIM ¥ CGTCCACACGCACCTACAG 74
T GGGGGATGAGGAATAGAGGCT

mITG B, i ATGCCAAATCTTGCGGAGAAT 209
T it TTTGCTGCGATTGGTGACATT

mTGF-B,  Liif TCTGCATTGCACTTATGCTGA 107
T it AAAGGGCGATCTAGTGATGGA

mCOL- I |- 9 GCTCCTCTTAGGGGCCACT 103

Fif CCACGTCTCACCATTGGGG
ST h S AN JSRIE, m /) BUE TR

2.10 5 A e B ik (Western blot) K I A 56 2
BRIk s 5 e 9% U0 v 24 % W (RIPA) 42 1
AS49 i i B (L, Tl FH BCA 2 (I a2 3 551 &
EERAWE . EOZERESAMA 10 pg LA EN
FER AT HLUK R LK B E %% 2
PVDF [ I, 7E AT, 1 10% WS 058 =
MEH 1 he 4°CE% M T#E —$i CDHL.CDH2,
ITG 3,(1:2 000) Il GAPDH(1:5 000) 34 % . MK )5
A ZH0(1:5000) , @MW HF 1 h)5, H TBST ik
3K ,ECL Plus #8 8 k.7 & Ot B2 W 5% 5, 8 o
Image J B /150 B E 1T 5 NS 8 M &0 KEAE .
2.11 siRNA ¥ Y 53305 1TG B, HF 40 M 76 K [R] 3
b B SR G RE JS 4 R B A5 O AR 6 A T
. 5 .
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AS49 4 L 47 siRNA 5 4, 434 =5 (A 41 . TGF-B,
2§ . TGF-B,+ECC-JHF I 41 . TGF-B,+si ITG B, 4 .
TGF-B,+si NC #41 \.TGF-B,+ECC-JHF Il +si ITG B, 41 .
TGF-B,+ECC-JHF 1 +si NC 41 , % 4% 24 h J5 jm A
TGF-8,, HHZ54H i A TGF-B, 5 ECC-JHF I {Ef 24 h
JE YRR AR AT LA . ITG BlsiRNA $E 5 ¥ 51
% N 5-GGGUGGUGCACAAAUUCAATT-3';
i 4 5“UUGAAUUUGUGCACCACCCTT-3", } B
PEOX OMosi NC WO AR ¥ S b BiE K
5~“UUCUCCGAACGUGU CACGUTT-3'; F i N
5"ACGUGACACGUUCGGAGAATT-3", Ji 4t J&
B % S 1 wmol- L' %) pyrintegrin 2 i 1 h i &b #i
Soft 41 41 Hg ¥4 1% 1TG B,, 5+ 41} %5 1 41 . TGF-B, 41 .
TGF- B+ECC-JHF 1 #4 . TGF- B+ECC-
JHF Il +pyrintegrin 2 .TGF-B,+pyrintegrin £ , T kb ¥
Ja 43 56 R i TGE-8,, 252 Jin A TGF-B, 5 ECC-
JHF T & H 24 hJ5 W 4 #F 4, 2L 6] & ) CDHI .
CDH2 . VIM ITG B, ) mRNA Fik/KF4E1k .

212 Stk SEE R R A GraphPad Prism
10.2.3 BAF AT GE v 20 Hr , 21 18) 22 55 40 7 R A B )
R Emm,. hEFH, RH&R/NEEHZRE
(LSD) ; 5 2 A~5F# , K H Dunnett's T3 7% . i % Pk
IKAEHL «=0.05, FIr A7 £ 4l L X + s Rom o

3 &8

3.1 ECC-JHF I XtffigH 2B EMT K £F 440 iy
R0 HE Al Masson ¢ (A 25 S /s , 242 ECC-JHF 11 T
TG, /0N BRI 2 20 v i 4 RE 48 f 9 i R R e A
TS5 F 05 15 BN 2, B SR DURR B S b . g Al
45 B os , 4 ECC-JHF Il T#iJ5 ,COL- 1 I FH ik
AU, S A A B R i R 5 A 44k
[ 95 B 2 D o3 (2 35 T i (P<0.01) o SBEAI A
ECC-JHF I JA 97 20 ili i R 5 2F 4 Ak 1) 95 25 2 07 43
B 45 B K (P<0.05, P<0.01) , L3 2. 15HJ5 28 dJi
O3 ) 4 T Bl £ 4 AL /N BUECC-THF 1T K itk AJE Je i 24
YT 14 dJ5, 259 T WAL/ BRUAR Tt 45 455 78 4 7
L UL 3. Ty Re RIS R BOR , 5 B4 R,
BEAY 2 g 43 bl B 5 <R B T RE(P<0.01),

%3 ECC-JHF [ XEEE/NRABEERERENFM (T+s,1=6)

HE @/

Masson
IHC COL-I
A B (0 D
W AZS BRI C.ECC-THF 11 46 ; D. kA JE i (/&1 3.
P& 7 I)

E1 ECC-JHF [ 3/MRAMALRKRERSE COL- | {ik
Fig. 1

GRZME(x200)
Effect of ECC-JHF I on pathological morphology and

COL- | expression in lung tissue of mice (x200)

#*2 ECCJHF I /hEMBREMALEURFTEESNZE
(X+s,n=6)

Table 2 Effect of ECC-JHF Il on pathological scores of alveolitis

and pulmonary fibrosis in mice (x+s,n=6) 4y
15 Fim/mg-kg' WML LFAEARIES
ki 0.83+0.41 0.67+0.52
R 2.83+0.41” 5.33+0.52%
ECC-JHF Il %1 6.82 1.67+0.52> 3.33+0.82Y
N Al Je i 2 156 2.5+0.84 4.17+0.98

525 (4 R VP<0.05, 2 P<0.01; 5 458 41 L 5 Y P<0.05,
YP<0.01(F4.%5-£7.%14[)

50% B R O w oa B R B (P<0.05) .
ECC-JHF IIRY7 5 SR A L #E, 50% i <= PR
it RS B E S B B T (P<0.05) AR B
T (P<0.01), W& 4, X85 R L ECC-JHF T
Xt /I B £F 4 A AT IR 7 AR o 45 A5 0 4 O [ e )
SN BT 2 R B R A AR AL, S A 0 R PR RS
21 K 5555 42 K fili 41 2R B 3 Tt 5 (P<0.01) , UL
K2, 525 (4] i, 1R 4 il 4 200 1 35 T
(P<0.01), 5 R4 4%, 4 ECC-JHF N iRY7 )5
AR T 2 2 A EC R R (P<0.01) , WL 5. W]
B}, Real-time PCR M4 S B~ , 5 HAE K, B

Table 3 Effect of ECC-JHF Il on body weight of mice at different time points after modeling (x+s5,1n=6) g
415 HlEtmg kg EAPN ENBN 14K 21K 528 K 42K
ek 21.55+0.21 23.47+0.59 23.97+0.74 24.68+0.74 26.10+0.88 28.40+1.45
A 2 21.23+0.20 22.17+0.20 23.17+0.38 23.67+0.62 24.57+1.03 26.12+1.99
ECC-JHF I #H 6.82 20.97+0.30 22.240.20 22.93+0.23 23.7240.17 24.85+0.23 27.78+0.93
N Al JE il 21 156 21.07+0.37 22.13+0.08 22.97+0.19 24.07+0.14 24.8+0.18 27.13+£0.56

.« 6 -
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%4 ECC-JHF [l X/hRBT T REHR KABIRBIRNT (X£s5,n=6)
Table 4 Effect of ECC-JHF Il on pulmonary function related

indexes in mice (x+s,n=6)

g3 ik BB R WA 50% AT
A /mg-kg!  /mL-min” /mL SE/mL-s?
K] 155.76+£10.59  0.38+0.01 0.47+0.14
H IR 241 127.80£15.00” 0.27+0.05>  0.30+0.07"
ECC-JHF 1 4 6.82 151.1249.62% 0.34+0.02"  0.46+0.01%
k3 e i 21 156 137.10+£15.04  0.31+0.02 0.43+0.08
4.0 =
3.5 -
5 3.0 =
@ 2.5
=4
R 204
1.5
1.0

55 0 RV P<0.01
B2 ESEEEENRAERE SAE LR REENEN (X + 5,.0=6)
Fig. 2 Change of Young's modulus of lung tissue hardness at

different time points in model groups (x+s,n=6)

£S5 ECC-JHF IM/MRMARAGREE(HATEE)N N
(x+s5,n=6)
Table 5 Effect of ECC-JHF I on Young's modulus (tissue

stiffness) of lung tissue in mice (X+s,n=6)

451 it /mg ke T IR A% &t /kPa
kil 1.66+0.22
I 2 2.64+0.42%
ECC-JHF Il #1 6.82 1.95+0.34"
NI Je i 26 156 1.43+0.23Y

B4 COL- T & & THim (P<0.01) . SRR 4,
ECC-JHF Il 41 COL- I & # B ik (P<0.01), .3 6.
RSG5 B oR ECC-JHF 11 AJ 25 f# il 4 21 8% Ak, .
EMT if & v I J2 br 59 CDHI1 23k BEAIS , 18] i
bz ) CDH2 %3k Tt i, J2 fili 47 4 Ak 11 56 5 9K 3 [
% . Real-time PCR 73 #7452 ik 7 ,ECC-JHF I 7] )

P EMT UERE . 525 4 He s, B 4 /N B CDH T
A I B I (P<0.01) , CDH2 % ik W 3% F+ &
(P<0.01), [FIB}, SHLRILH FES , 4 ECC-JHF 11iRY7
J& CDHI & # J+ % (P<0.01) , VIM #] & [& 1%
(P<0.05) , CDH2 5 TGF-B, it # F# ik (P<0.01) , L
F 6. [RIAT, 38 S s 2t R 4 B P4 ECC-JHF I
X EMT M52, 25 58 % /R, ECC-JHF 11 3A 97 41/ il
fili 2 21 b CDH1 2% 35 34 i, CDH2 2 ik B AIK , & B
EMT Z 2190, WLIE 3. 7E b4 R 3Lmh X%t CDH1 AN
CDH2 #4759t B i it , 45 R KR W], & ECC-JHF 1l
BT R, SR A A, CDHI %k i 2 3 3 (P<
0.01),CDH2 &3k I 855 (P<0.01), W3 7, DI 4%
REW ECC-JHF I B4 AR EMT, i fg R I
LT YAt AL 2R B R L LA A5 Al JE A AR 2

- ....
- .-..
o ....
v @ “

Rt -~ @ y

% ¢ e g 1 A

Merge

A B C D
3 ECC-JHF I 3/MRATHR EMT #5754 CDH1,CDH2 % ¢
RIZBERI (HIZIOL, x200)
Fig.3 Effect of ECC-JHF Il on fluorescence expression intensity of
EMT markers CDH1 and CDH2 in lung tissue of mice (IF,*200)

3.2 B AL TGF-B,15 3 W EMT 5 ECM
B 3 2 e (0 H 2 B 2 ) TE 4l i A7y A2 2L 2 v
BRI . Il eF e fb it B2 v  ECM KA 3 d 08,
SO SR EE R, AR X — AR AR W] fE i EMT.
AT — &R, FATH % PEG &2 A 7K 5 i 3 A $1

#6 ECC-JHF I 3/NRAT4H L CDHI.CDH2.VIM.COL- | \TGF-8, mRNA RiEKIFM (¥+s5,n=3)
Table 6 Effect of ECC-JHF Il on mRNA expressions of CDH1, CDH2, VIM, COL-1 and TGF-, in lung tissue of mice (x+s,n=3)

219 F 4 /mg - kg CDHI VIM COL- 1 TGF-B,
2 H4Y 1.00£0.00 1.00:£0.00 1.00:£0.00 1.00:£0.00 1.000.00
IR 2] 0.60+0.06 3.32+0.92% 2.43+0.32" 2.36+0.23” 2.20+0.54
ECC-JHF Il ¢4 6.82 0.85+0.08" 0.23+0.28" 0.87+0.72% 0.43+0.10" 0.90+0.14"
it 3 J i 41 156 1.33+0.03 1.19+0.48 1.39+0.46 0.91+0.05 0.80+0.16

o 7 .
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%7 ECC-JHF Il 33/MRAGTA L EMT 5 E 4 CDH1,CDH2 48 Xt
RABEHHI (x+s,n=6)

Table 7 Effect of ECC-JHF Il on relative fluorescence intensity of

EMT markers CDH1 and CDH2 in lung tissue of mice (x+s,n=6)

415 i CDH2 ?FE}J‘ CDH1 ﬂx;]‘
/mg- kg B YL BE
23 14l 3.19+1.40 8.48+3.45
FRAZH 8.82+3.04% 3.14£1.26”
ECC-JHF 14 6.82 3.22+0.83" 8.28+3.65"
ntAf: e EAL 156 3.34+1.40 6.30£2.50
A ) B R ) i 2H 2R BT L R A 3 e Rl s L A

4 PEG-MAL 5 PEG-SH ¥ lt. 4] , PEG-MAL % &
2.5,18% PEG-SH /% 4 1.1.5.2.5.3,PEG & & /Kt
Jiz B A YR M 0.76,3.8.7.31.8.16 kPa, 24 PEG-SH fY
Vi B 2 T B MBS, B2 K R R 1 A A %
R AR5 BT R B 6 EMUT i 2 1) 52 ), A5E 400 2F 4k Ak
PR PO R IE il 2 RE B e B 3.8 kPa /2 A4 K
e T 5 252 5, AS49 40 il 43 Sl 7E B R
(3.8 kPa) FIL Al 3 it (B F2 1L, ~GPa)™" |- 15 7% , A549
I AEAS [] B T 1 85555 24 h i, S e e e e (8 R
TERCE T |, CDHI 2 35 B & 3% i (P<0.05) , CDH2
(P<0.05) k0 W B, WL 4 . 8. Real-time PCR
Gy T 25 B 5 G 0 B H e A R — B, S L R
o3, 78 B i B 85 5% 0 AS49, b B2 4 Ml AR ic W
CDH1 % # Jt & (P<0.01) 6] 3¢ Ji 40 il A= ic 9 CDH2
A1 VIM mRNA 3 ik ] & B (1% (P<0.05) , W& 9, ¢
g 2 R AL W SR WY, 75 WA 2= R F TGF-B, 4778 1 1
B AHXT T Soft4l, fﬁ%ﬁéﬁLiﬁﬁ%E@Eﬁi?@L}ifﬂi
Jig, H: CDH1 ik F& K, CDH2 F ik Tl i, W ki
JRE Al LLJE 2 EMT. A #F 5T, Ftﬁjwc%l¥
TGF-B, K55 A549 () EMT #8 B )12 3z J1 1%,
It H  ER 6 Zh Y L 45 R R W] B R 2 /N B TGF B,
2 TFE (P<0.01) . AS497E TGF-B,i5% 24 h) , H
X T Stiff+ TGF-B,41 , Soft+TGF-8, 2H 41 ffl CDH1 . 3%
JFi5 (P<0.01) .CDH2 #1 VIM mRNA 3 ik i 3 F A%
(P<0.01), W3R 9. # 9% »¢ s K H o 2 45 R R
CDH1 %3k i Z 1 (P<0.01),CDH2 35 i E WAL
(P<0.01), WL 4 %8, LHZERIM, EHILFEN
¥ TGF-B,15 S W1 LT AR X T Stiff 41 |, 78 40 4 it
PEG 7K % it (3.8 kPa) I+ 3% 37 19 i 11 I Jz 40 g
CDH1 # ik F} & , CDH2 Fl VIM ik B , ¢ B 4k 5
] LA EMT.

3.3 ECC-JHF I KAk X TGFB,15 3 EMTAY

oW e AR FE T LR AS ] Bk S 7 ECC-THF I
.8.

E- 85 %&EA

N-#5#i®E
DAPI

A,

Merge

TE : A.Stiff 41 ; B. Stff+TGF-B, 41 ;C.Soft4l; D. Soft+TGF-,

B4 AEEREE KB RELIRIZY CDH1.CDH2 % ¥ 38
IR (FPEHEE, x400)

Fig. 4

D

Effects of different matrix hardness on fluorescence
intensity of epithelial-mesenchymal transition markers CDH1 and

CDH2 (IF,x400)

#*8 AEEREEI AS49 B EMT #3354 CDH1,CDH2 18 3t
RALBERRM (¥ £ 5,n=3)

Table 8 Effect of different matrix stiffness on relative
fluorescence intensity of EMT markers CDH1 and CDH2 in A549

cells (x £ 5,n=3)

215 CDH2 HHXF 23R & CDHI AR 258 Ji
Stiff 2 9.3342.69 9.73£2.20
Stff+TGF-B, 41 15.39+3.07 3.92:+0.62
Soft £l 5.31=£1.91" 7.3241.75"
Soft+TGF-B, 41 8.87+3.54% 6.76+1.48"

. 5 Stiff 4 kb %V P<0.05,
i3 P<0.01,YP<0.05(F 9 [F)

YpP<0.01; 5 Stff+TGF-p, 41 It

®9 FREEREE AS49 MM EMT 4554 CDH1.CDH2.VIM
mRNA RIERFM (X+s,n=3)
Table 9 Effects of different matrix stiffness on mRNA expressions

of EMT markers CDH1, CDH2 and VIM in A549 cells (x+s,n=3)

205 CDHI1 CDH2 VIM
Stiff £ 1.00+0.00 1.000.00 1.000.00
SUff+TGF-B, 4l  0.33x0.07 3.79+0.16 2.40+0.33
Soft#H 1.70+0.26% 0.23+0.12" 0.42+0.15"
Soft+TGF-B,41  1.01x0.15" 2.31£0.51% 0.58+0.18%

(15.31.30.63.61.25 mg- L") YEH T TGF-B,1%5F 24 h
JEi ) A549,Real-time PCR 45 R W~ , 525 4 L #,
TGF-B,41 I fZ 4l g by &% CDH1 8.3 T 8 (P<0.01),

[] 5 21 il B i 4% CDH2 Al VIM (P<0.01) {2 % 8 .
5 TGF-B, 4 L #: , TGF-B+ECC-JHF Il & 744 , I
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F10 BWEFELAEREREECC-JHF 1 3 CDH1,CDH2,VIM
mRNA RIZH I (X+s,n=3)

Table 10 Effect of different concentrations of ECC-JHF Il on mRNA
expression of CDH1, CDH2 and VIM in rigid matrix (x+s,n=3)

F 11 ECC-JHF I X & E R x AS49 40 i EMT X & &
CDH1.CDH2.VIM mRNA RiZ MM (+s,n=3)

Table 11  Effect of ECC-JHF Il combined with soft matrix on
mRNA expressions of EMT-related genes CDH1, CDH2 and VIM
in A549 cells (x+s,n=3)

415 A H/mg-L"  CDHI CDH2 VIM
25 H 4l 1.00+£0.00  1.00£0.00 1.00£0.00 iR Mft/mg-L"  CDH1 CDH2 VIM
TGF-B 1 0.2320.01" 3.50£0.29" 2.44%0.21" Stiff4i 1.00+0.00  1.00£0.00  1.00+0.00
TGF-B,+ECC- 15.31 0.94+0.12% 1.09+0.24% 1.47+0.76 Stiff+TGF-B, 41 0.30+£0.05 3.71+0.09  2.74+0.59
THF IR f 41 SHfftTGF-B+ 6125  1.04+0.17 1.33+0.08 1.20+0.10
TGF-B,+ECC-  30.63  0.99+0.05" 1.46+0.09% 1.09+0.02° ECC-JHF 1141
JHF 1T 77 4 20 Soft4i 1.86+0.13  0.49£0.03  0.57+0.12

TGF-B,+ECC- 61.25 1.20+0.11" 1.03+0.06> 0.82+0.07>

JHF T & 4

58 4L Y P<0.015 5 TGF-, 41 4 * P<0.05,7 P<0.01

Bz 40 bR 59 CDHI 3 38 i (P<0.01) , [] J5 41 g
19 CDH2 Fit VIM B 2~ i (P<0.05, P<0.01) , AN [A]
R e BT R R L, AR g B R R RIOR AT
N, 858 T J5 2232 80 (19 ECC-THF 11 2459 it i ik
FER61.25mg L', W10,

BT R S5 EMT Z M A9 R K484 0
Stiff, Stiff+ TGF-B, 41 . Stiff+ TGF-B,+ECC-JHF Il 4 .
Soft £ . Soft+TGF-B, 4 #l Soft+TGF-B,+ECC-JHF I
4 , Real-time PCR %5 £ i 7 , A X} T Stiff+TGF-B,
21, Soft+TGF-B, 41 I fz 4 i br ik ¥ CDH1 & 3% 1= 94
(P<0.01) , 0] J52 28 Jfd #7512 4 CDH2 F1 VIM {2 3 1 i
(P<0.01), W& 11, S50 45 B Uk B, 2 5t 44k mf DA
i EMT UEF2E . A X} F Stiff+ TGF-B,+ECC-JHF 1
41, Soft+TGF-B,+ECC-JHF Il 41, I} 40 f 4% 75
CDHI & 3% I 1 (P<0.01) , [H] J5i 40 ffd b5 i ¥ CDH2
Al VIM B & F 98 (P<0.05, P<0.01) , L & 11,
Western blot 45 H 5 Real-time PCR 45 )£ — % , 5
Stiff+TGF-B,+ECC-JHF 1l 41 It %% , Soft+TGF-8,+
ECC-JHF Il 21 , I Jz 40 Jfi 5 75 % CDH1 B 2 I 4
(P<0.05) , [H] JiT 4 M 45 ic 4 CDH2 B & T 3 (P<
0.05), UWLIEl 5 3R 12, RSN MoE i 45 R R, M
X Stiff+TGF-B, 2H , Soft+TGF-B, £ I iz 21 i br &
¥ CDHI & % I 4 (P<0.01) , 8] 5T 40 Jfg ¥ ic ¥
CDH2 % % F ¥ (P<0.01) ; 41 X} T Stiff+TGF-8,+
ECC-JHF Il 41, Soft+TGF-B,+ECC-JHF 1l 4 , I}z
40 bR A5 4 CDHI B 2 il (P<0.01) , 18] 5 40 g A
iC4 CDH2 B 2 # (P<0.05), WKl 6 . % 13, Xk
45 R BECC-THF T K 88 o T DA b R il ot b R
41 gt CDHI1 K F i CDH2 #ll VIM % ik , 411 il
TGF-B, % 5 1 EMT. Jf H , X} F & 3 57
ECC-JHF I 4, 4 i fin ECC-JHF 11 4 |- CDH1

Soft+TGF-8, 4 1.06+0.16" 2.01£0.4"  1.41£0.13"

Soft+TGF-B,+ 61.25
ECC-JHF 1T #H

1.74+0.33% 0.53+0.05> 0.48+0.07%

T : 5 Stff+TGF-, At ' P<0.01; 5 Stiff+TGF-p,+ECC-JHF 11
4% > P<0.05,% P<0.01(F 12-% 13 . F 15[7])

e
LIy ! " spads

GAPDH 36 kDa

A B C D E F
1 : A.Stff 4 ; B.Stiff+TGF-B, 4 ; C.Stiff+TGF-8,+ECC-JHF Il 41
D.Soft4l; E.Soft+TGF-8, 41 ; F.Soft+TGF-8,*ECC-JHF 1 41([&l6.[&l 8 [fl)
5 ECC-JHF I Bk &% E R A549 4 s CDH1.CDH2 & A %
peyiokA |
Fig. 5 Effect of ECC-JHF I combined with soft matrix on
protein expressions of CDH1 and CDH2 in A549 cells

& 12 ECCJHF I BEAHERN AS4O B EMTHH X E B
CDH1.CDH2 RZEMH M (X+s5,n=3)

Table 12 Effect of ECC-JHF Il combined with soft matrix on
expressions of EMT-related proteins CDH1 and CDH2 in A549 cells

(X + 5,n=3)

215 #H/mg- L' CDHI/GAPDH CDH2/GAPDH
Stiff £ 1.00+0.00 1.000.00
Stff+TGF-B, 4 0.70+0.17 1.6940.11
Stff+TGF-8,+ECC-  61.25 1.14+0.43 1.35+0.33
JHF T4
Soft4l 1.85+0.11 0.88+0.25
Soft+TGF-8, 4 1.39£0.07" 0.78+0.16"
Soft+TGF-B,+ECC-  61.25 1.77£0.16” 0.76x0.12%

JHF 1 41

JF 5 CDH2 #il VIM 9 3 ik, & B B gL o7 3 5

ECC-JHF I 1] EMT.

3.4 ITG B, % 5 ECC-JHF 11 5 3 5 () ¥ 6] /B

JH N 52 06 TGF-B, 755 19 EMT - fili 24 2 i J32 1% Jin

R i 76 L R 200 i 3 Ao 200 i v %) 28 B A2 A J A

Yy 71 2 A5 5 k5] S 4 AT O AT e kAR AR A
. 9 .
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E-S5 %A

N-Z5 R & A

DAPI

Merge

B 6 ECC-JHF Il R3RE B3 k& iE R ARIEHY CDH1,CDH2 % 3E 58 BRI S (Hye 9t , <400)
Fig. 6 Effect of ECC-JHF I and soft matrix on the fluorescence intensity of epithelial-mesenchymal transition markers CDH1 and CDH2

(1IF, x400)

%13 ECC-JHF [ BE&HE R AS49 4l EMT #5 5 4 CDHI,
CDH2 X 3N RE RN (X+s5,1n=3)

Table 13 Effect of ECC-JHF Il combined with soft matrix on
relative fluorescence intensity of EMT markers CDH1 and CDH2
in A549 cells (x+s5,n=3)

2190 4 /mg- L CDH2 CDHI

Stiff 2 7.9242.78 7.11£1.72
Stiff+TGF-B, 41 13.93+1.29 2.98+1.11

Stiff+TGF-,+ 61.25 9.48+1.89 5.01+1.54
ECC-JHF 11 41
Soft 4l 6.87+1.73 8.61+£1.52
Soft+TGF-B, #H 8.12+3.29" 5.85+1.07"

Soft+TGF-B,+ 61.25 6.110.82% 7.30+1.497
ECC-JHF 14

T B D8O Y 55 R R AF 4 Ak /N BB 41 21
ITG B, It , 1l ECC-JHF T{AYF )5 ,ITG B ik % ik,
I X 25 2 /0N UM 20 2R A7 9 Ol 3 E i, 5 0 R
P R 41 TG B, # ik % Th 5 (P<0.01) , i
ECC-JHF 13775 . ITG B, % ik i % P {E (P<0.01)
WAL 7. % 140 Xt 45 4/ B 17 Real-time PCR A3
W, 52 [l e, A4 /N ITG B, B & F+ &
(P<0.01)., £ ECC-JHF I 3R¥7)5,1TG B, i & &K
.10 -

ITGB,

DAPI

Merge

U ...

A B C
B 7 ECC-JHF [ 3/MRAEFALR ITG B, WA REKEMNFM (o
PEYE,%200)
Fig. 7 Effect of ECC-JHF Il on fluorescence expression of ITG

B, in mouse lung tissue (IF,x200)

(P<0.01), W5 14, LHEEREW, 55 A L,
BEAVZE /N BRI 2P ITG B, K3k 3 T . XS T
BLAIA] ,ECC-JHF 11 Kk 3 Je i g % (. 25 B4 1K il 241
AR ITG B, 23k . ECM R J (1) i 2% 2358 1 HL A
el S 200 2 T 0 ) BRAE A B R A0 N L RN
[i) B 8 L BT | 1% 9% AS549 J5 , Real-time PCR 45 5 ik
7~ , A% F SUff+TGF-B, 1M 5 , Soft+TGF-B, 241 ,1TG B,



XX B XX W
XXXX 4 XX A

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. XX ,No. XX
XX, XXXX

% 14 ECC-JHF Il 3t/NR AR ITG B 18 3t 3% 3k 38 £ & mRNA
RIEMFME (x£5)
Table 14 Effect of ECC-JHF I on relative fluorescence intensity

and mRNA expression of ITG B, in mouse lung tissue (X+s)

4151 Hik/mg kg 1TG B AMTIEHRE (n=6) 1TG B,(n=3)
2 M4 1.11£1.05 1.00+0.00
AR 21 3.66+1.82% 1.73+0.26>
ECC-JHF Il £ 6.82 1.02+0.40" 0.49+0.07"
A Je w41 156 1.16+0.70 0.97+0.08

Feik B FFEAN(P<0.01) ., JIFH , FEAS A A B LT I,
# ECC-JHF I 1EM T TGF-B15S 24 hj5 1) A549
&~ M X T Sff+TGF- B+ECC-JHE 11 4 , Soft+
TGF-B,+ECC-JHF Il 4 ITG B, % ik 8 # F& 1k (P<
0.01), "¢ 15, Western blot 4% 5 il 75, & H 55
ik 5 Real-time PCR %5 5 — 2, #i %} F Stift+ TGF-B,+
ECC-JHF 11 4, Soft+TGF-B,+ECC-JHF Il 4 ITG B,
Pk B W B AR (P<0.05) , ULIET 8 .4 15, S I 4 It
[f] W] ,ECC-JHF I AT R I A 56 00 - 4% 5% (4 i o -
MM ITG B, ik, KW ECC-JHF Il 7] G f
I ITG B, LE W) 1755 % S T A EMT,

15 ECC-JHF TEB&HREFRT AS49 MM ITG B, nRNA 5EH
FIEHHM (¥s,n=3)

Table 15 Effect of ECC-JHF [l combined with soft matrix on
mRNA and protein expressions of ITG B, in A549 cells (X+s5,7=3)

24 5 4k /mg - L' ITG B, ITG 8,/GAPDH
Stiff 4 1.000.00 1.000.00
Stff+TGF-B, 41 1.79+0.09 1.59+0.27
Stff+TGF-B,+ 61.25 1.09+0.08 1.24+0.21
ECC-JHF I 4
Soft 4 0.85+0.03 0.71+0.16
Soft+TGF-B, 1 1.06+0.13" 0.81+0.09"
Soft+TGF-B,+ 61.25 0.60+0.08> 0.68+0.07>
ECC-JHF 1l 41
A ¢ y,.;‘I _"k
. 3 G 3
GAPDH 36 kDa
A B C D E F

E 8 ECC-JHF IBARERM ASIOMMITG g, EARIEMN I
Fig. 8 Effect of ECC-JHF I combined with soft matrix on
protein expression of ITG B1 in A549 cells

[GF, 28 T MBH ITG B, 7E ECC-JHF Il Tl EMT
A VE L ERT L R A SR AT ASA9 R T T
siRNA & ik ITG B, S5, 478 b %5 H 4 . TGF-B8, 4 .

TGF-B,+ECC-JHF Il 4 . TGF-B,+si ITGB, 41 . TGF-
B,+si NC 2l . TGF-B,+ECC-JHF Il +si ITG B,4 . TGF-
B, +ECC-JHF Il +si NC 41 , 75 HE B % 9 T 4 /4 1 $2
T LB 45 R R, 5 si NC AL 4, si ITG B, 41 4%
Bhn ik KA, RVTEARITG B A S HA — &
B A B2 80O% . 7E TGF-B, 75 $ 89 EMT R 8 | 5
TGF-B, B4 siNC 4 H#¢ , TGF-B, Bt 4 si ITG B, 411
EMT 2 B2 A0 W 35, 48 /R S 2l f i ITG B, I AN g
56406 EMT i #2 . K1l , TGF-B, #% & ECC-JHF
I K si ITG B, 41 5 Bl TGF-B, 40 H %8 , EMT F42 JiF Uik
% .5 TGF-B, 8t 4 ECC-JHF 1l 41 [b#¢ , ik — 4 A ik
ITG B 37— @ ¥ L T EMT #E 2, W3 16,
bR 45 R W], ECC-THF 11 % EMT Y 4 1 75 JH &5
S RIS ITG B, K45 2R ITG B W BES 5 1%
Y REAE . BE— DA CRE T b B 3R A O
17 W BE J5 43 20 AL 3R, ff 1T ITG B, 4% 5 7F B 3l A
pyrintegrin #F 17 F i, 43 41 0 %5 (1 41 . TGF-B, 41 .
TGF- B,+ECC-JHF 1l #4 . TGF- B,+ECC-JHF 1
+pyrintegrin 21 . TGF-B,+pyrintegrin £ , £ 445 1 i
7~ , TGF-B,+ECC-JHF 1[I +pyrintegrin 41 5 TGE-B,+
ECC-JHF I 41l % , CDHI1 (1 % ik W 2 F i (P<
0.01), fif [a] J5&& 40 i 532 % CDH2 F1 VIM U] {2 3 1 4
(P<0.01). #XiMi, 5 TGF-B, 4 t % , TGF-B,+ECC-
JHF 1l +pyrintegrin 41 f EMT 2 & i 4% , CDH1 By 3
iKW & 19 (P<0.05) , CDH2 F1 VIM N & 2 F # (P
<0.01), REERILTTLMT , pyrintegrin 58 17 3 1G
ITG B A FEHE I 5 4> ECC-JHF 11 #9253 , 1 4 KL i
3R AL T & A0 g LR 3 M T EMT 9 &k A, W3R
17, LiR&5REW ITGB M EES 5 ECC-JHF T 5
LA W B IRV L R R EMT B4 | [5) B
AT B o H At 3% 4% P [ 4E F 30 ) EMT
4 iFig
IPF 5 RIS B, 2 i ML 52 2% , H AT A AF 5 4 )
TGF-B, 2155 EMT & ECM S & 170 FH 5 5 A4 41 Jifd
T EMT J& il i b K 453 493 i 3R A5 ) Jot 3% 7 7 O 5 A=
Wyof i #250, Hl if Smad K 3 Smad 18 B 115 5 3
EMT., #F5¢ k8, ECM & B 0B S B 20 ZUhdE i 34
T it 28 2RO R e G 2 AR 3K R ) 2 ORI
WO A RE S S BUIPF h EMT U FF 2 kR o b4,
XA ) A O BE Y 5 BT R A% AR
MLERIE HAT N AE—S0H: 35958 G R 55 1) o 2 ok 2 2
PRI 2 U R B OGSk RE R L IR w0 A O R B,
ECC-JHF Il 7] i b 300 #% A 5 E, A5G A 7 2(Nrf2)
KRBT AAAE O 45 i R LS 3- U8 /R 1
. 11 .
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#16 EER ERUKITG B, %t ECC-JHF Il #l# EMT M8 0E (¥+s,n=3)
Table 16 Effect of knocking down ITG B, on the inhibition of EMT by ECC-JHF 1l on hard substrate (x+s,n=3)
gl ik /mg- L CDHI CDH2 VIM ITG B,
S HU 1.00£0.00 1.00£0.00 1.00£0.00 1.00+0.00
TGF-B,41 0.30+0.02" 5.83+0.91" 2.39+0.15" 2.94+0.17"
TGF-B,+ECC-JHF T 4] 61.25 0.68+0.06” 1.50+0.09” 1.24+0.11% 1.39+0.17”
TGF-B,+si ITG B, 41 0.43£0.18 4.75+0.42 2.21£0.20 0.78+0.10
TGF-B,+siNC 41 0.32+0.05 4.74£0.23 2.44£0.26 3.38+0.29
TGF-B,+ECC-JHF 1l +silTG g, 41 61.25 0.28+0.01 1.23+0.05 1.49+0.12 0.42+0.04>
TGF-B,+ECC-JHF Tl +siNC £ 61.25 0.47+0.09 1.40+0.19 1.24+0.13 1.39+0.14
5% A4 A VP<0.01;45 TGF-4, 41 4% P P<0.01; 5 TGF- +ECC-JHF 11 41 4 Y P<0.01
F£17 HERLMFEITG B, ECC-JHF [l #1# EMT MR8 (¥+s,n=3)
Table 17 Effect of activating ITG B, on the inhibition of EMT by ECC-JHF Il on soft matrix (X+s,n=3)
21 5) # 4 /mg- L CDHI CDH2 VIM ITG B,
U 1.00£0.00 1.00£0.00 1.00£0.00 1.00+0.00
TGF-, 41 0.51+0.07" 3.39+0.14" 2.33+0.09" 1.51£0.04"
TGF-B,+ECC-JHF II 41 61.25 1.68+0.15" 1.27£0.16” 0.81+0.15" 0.77+0.05>’
TGF-B,+ECC-JHF Il +Pyrintegrin 41 61.25 0.78+0.06>% 2.15+0.32>% 1.53+0.16>% 1.31+0.08"
TGF-B,+pyrintegrin £ 0.31+£0.01 5.37+0.63 3.42+0.09 3.41+0.20

TE 528 (4L H 4V P<0.01; 5 TGF-g, 41 4% 2 P<0.05,% P<0.01;

it} B(PI3K/Akt) {5 5 i #4101 )i 21 24 4t B 0% Ak, el 3
il 27 Ak H R 15 38 a9 2 A S 0
PEF oA B8 o A BFSEAE B TGF-B, 2= I 7 Bk &
PEG & & /K& AT B T A0 "8 & AEAR TR 5%
K ECC-JHF 11 24 327 198 5 25 o K Ak 4y 1 10
FhSREmE , R AE T ECC-JHF T K HE i 4 Ak X+ A549 41 iy
A CDH1.CDH2 \VIM %38 bR 28 1k . BIF 55 4%
o, 5 R BT SR L LA, BROEE BT PEG &2 6 /K BE I
T EE SR A EMT 4735 % CDH1 % ik 7t = , CDH2
N VIM 3k FEAR , 38 W12 57 4 Ak v] DIAE S A 1Y )
BIT KT I . JF BRI TGF-B, 55 1Y A549 41 fifd
EMT B 2 [k G R G s i — PR R
ITG B fEH A ER .

A=) 71 25 R Z S ALRR K g T = S B AT A
LFUEALSY, FERGER 4E 4L, ECM (4 B P, e 2
R I B R ) AR b5 e E K B T A 5 TGF-B,
I [F] ¥k 3h EMT #E A%, — 3% 2 8] o] RE A7 A IE R 15t . 7F
WL I 457 TGF-B I, S 9 e 45 R 7R , A549
Y f & AR LT EMT 2048 o T 7E PEG & A 7K BEI AL
ARHER L, TGF-B, 15 F 19 EMT 2 i B s 55 , %
W S5 A 5/ TGF 8,15 5 EMT [ ad i v & 4% LA
Mo %47 ECC-JHF I 5 kAt 1 f5 , EMT £ Al
53] Wi . [, ECC-JHF T 85 3 5 4% 4k T ¥l
W] BEAKITG B, B ik FITE ALK o FETR 5 £k
SN BTt ECC-THF 11 £ /)N BT 20 28 J5E it

. 12 .

5 TGF-,+ECC-JHF Il 41 H4: ¥ P<0.05,%P<0.01

U il 2 2V EMT b s 28 Ak R 34 5 IR S — 3, )
BFITG B, KA W AN FiH . L 45K W], ECC-
JHF 11 5 3 Ji A0 7 PR P9 A1 2 o] 5 350 % TGF-B, 15
S EMT, LB ITG B, #3551 1L A4 il

TE T 21 4 Ak = R v 200 6 30 el AL A S R g
N ECM fiff B (28 4k, {2 3 EMT Al 2T 24 40 i 15 £k ,
PR LT AE ALY BRI HE DT i i 1 ) ) 2 sz
i 0T LUK ) 22 OB i AR A i — 2D e AN A b2
S TR AT R R RE . A FE IR o FIB L
PLZH B0 S R RS B AR 1, LA AL 2 2
BT S 2 AR LR AR . 1TG B, W4T 4
b B I BURRER 11, BRSNS LR 1 A5 S R A
PGS FE A AN AT N . I ITG B 7E
EMT if 72 v (4B T A F 9% I e T fE B i o7 | il 1K
ITG B, TEREL T 3T ITG B 25 AH 525, 45 R,
SR LS ECC-JHF T3 3 55 20 90 il ITG B, i 2%
fife Mitive b B 4R AR A EMT E 2

25 b ARBFSE R, ECC-THF 11 AV fig T 1 45 i
(09 LR A 5 %, 3 A T 99 2T 2 Ak il 4 4 4 s B )
SEGCEREE . HOE I IR ECM R BE 5 G DR EE DO,
WD S SRR A R T L U S R AL, X —
FET AN, , A BT bS8 — T X A% O 1 B AE
W IIRIT o AT FEAR S FH N AS49 ifi il I Bz 41 i
FAE R A AR . ASA9 AR BE T Al T 7 1 Bz 4
JLCAT2) (30 23 S AR AE , H B S5 Qe R B 5%
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S AE R ALY, S EMT Kl 2F 4 Ak UL 0 58 v )
2 I\ i 22 L0 AR AR 20 (R A Ol K 2R Ak 4
JiL R TG 58 A LIS AR AT2 400 i Y 4 308 A R 1
PR b I 8 ] A At 40 L 2R sl i PR g B /s B e o F i s
— B UE , LA E— 20 B s I 5 45 10 19 35 38 M 5 1 R AH
Keltk, BERFGE I FEWN BB EAZ — 6k
AT 40 i 5 6 Ak ECM ] ) 25 B, 5 8008 T T B
BE i (FAK)™" (Ras [ 5 3 K 5 % 2 14 (Rho)/Rho
HH DG4 T B E Y 1 2R 1 B (RO CKO) 4545 53 It
P 1 LBh & AR 4 S A0 A e i i
W R Yes M OCHE 1 (YAP) /LA PDZ 4545 HE 7 11
5 A0S I F (TAZ) G IR 8 5 EMT 3
i S ECM A BUAH S ) Fpek ik . Ja SeilF o
L3 ok A N AME R JE— 98 1TG B, F UiE i LR A
ML . A PR G FR 200 0 — LE B ) Ak
I, W Piezo RIHL MR B 25 -3 1 20 43 (Piezo) 1/2
T8 RE B HLAR K 7 LR , FLA 5 00 45 N O m] AR
filt & YAP/TAZ % 165 40 it 42 s ™, A vl g 7
il EF A Ak b R FEOCHRAE T o AEAR B ZE o, T DL
MU 28 Bk R BRI AT IR AR R, DL 58 L i R
ECC-JHF I1i/Y7 IPF MR AL, A = 25 B v it 21
HEAL AT PR S
[FIzEmze] ASURALAATH B4 .
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