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[ Abstract | Objective: To explore the therapeutic effect of licochalcone A (Lico A) on pulmonary fibrosis
(PF). Method: Thirty mice were divided into five group, namely sham, model, Lico A (15, 30 mg-kg™') and
pirfenidone (300 mg-kg ') groups. All of the groups except for sham group were intratracheally given bleomycin
(BLM, 5 mg-kg '). The sham group was given normal saline. On day 2, the mice were treated with Lico A and

pirfenidone, respectively. On day 28, all of the mice were put to death. Then, lung tissues were collected and
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weighted. Pathological changes in lung tissue were measured by htoxylin eosin ( HE) and Masson staining. The
a-smooth muscle actin ( @-SMA ), Collagen I, fibronectin p-Smad2/3 and Smad2/3 were analyzed by Western
blot. Then, transforming growth factor-8, (TGF-B,) -induced MRC-5 cells were employed for evaluating the
inhibitory activity of Lico A in vitro. Result; Compared with normal group, several pathological changes, including
alveolar space collapse, emphysema, infiliration of inflammatory cells, and collagen deposition were observed in the
BLM-treated mice, and these pathological changes were markedly attenuated by subsequent treatment with Lico A.
Lico A could significantly inhibit BLM-induced up-regulation of a-SMA and Collagen I and phosphorylation of
Smad2/3 in lung tissues of mice (P <0.05, P <0.01). In addition, Lico A could significantly suppressed TGF-

B-induced o-SMA and fibronectin expression in MRC-5 cells (P < 0.05, P < 0.01). Conclusion: The

preliminary mechanisms of the anti-fibrosis effect of Lico A may inhibit TGF-8/Smad pathway.

[ Key words |

Jili £ 4 Ak ( P ) 2 phy 22 B R 5 52 1 i 96 i) e
W 6 P 2 IO B k47 200 A S5 IR 484 22 Y0 AR 0 3 A
37 B S AT M 32 3 A T AR D, &2
B i 200 T B0 A S v s
PF A 30 5 6 4F 1 Th#a 3, Bl 25 AF 1 1 39 i i 4%
LB T v, 2R BT 1 R e e 2
2.8 ~4.2 4E"2 0 PF {9 K5 BL AP R v 2 (0 R R
JEUZE 1 0 M b R Y Ay, Had R R
PF B R F 1 B0 Ak o il 9 e SRR 4 Bk
R R4 AT AR R Wk PF Ry bR bk
K-8, (TGF-B,) B iAo i f 5 S 1Y B 2T 4k Ak I
T, 25 PF RERBERZARA, IR R %
R T Smad [ IS S5 S LA, BHl PR
() 1 PR IA T 25 40 60 35 Bz Jo 2% (1 e 9 2% 9 28 400 o
FULL B 25 Jn itk JE 2 R 25 (BT 30U R AR, EL
BILVE R B Y W, A 3R UF PF BB
FE,

HhBE R A AE A PR R RS (B
W) A M JE IS IR I SR H T %L B
EESD L T R RE IR RS RS
A B PR R, T OIS 48 VA B4 b 24 05 ) B
A —E P PF BOR . B 25 B AL ki, X Bk
T 24 (10 FH L B I R 5 E 1 BF 5 33 ST VR A, HE 1A
HoF i A B, A BiYA PF 224
z—

& TR B R R R R R OGS R
RIS 2 TR AR FAR 22 (i ) il
JEVI 5 B e B 25900, 5 B Ok VA LA T LU =,
PR TR RERL 5 H LUK 22, i v (g it i /)N g
W AN B 25 KA K R R B S
s PR R IH RS A H R
JREA A (Lico A) J& H %) — Fh B 2% #5 /R B AL 45 90

licochalcone A ; pulmonary fibrosis; fibroblast; transforming growth factor-8 ( TGF-8)/Smad

B A7 SR 0 o R S ), H R Py
EMAE RIS Y Lico A (& B4, H
RIFFEIESE Lico A A PR PUR BUH PR
S AU PR | e s (R 0 FIME B3R R 2 Rl
WL RS MES T h Az g, B
G FZ S KB Lico A FLAT B3 i 35 975 4% (1 1)
2, CHU %" % B Lico A W] B 2 ok 3% i Z 4515 5
F9 e Bt 7 b R S, IS T R
B Lico A 410441 40 i S 55 9835 B4 1/2 (ERK1/2)/
%5 5 P F -k B (NF- B ) 3 45 U 57 W 408 15 5 1) /D B
ZPE 5. B X TF Lico A XfF PF J TGF-g8/
Smad {9 /E A i KA TFE RS . ARBFIR IR E R
S ETET/NR PF OB, 4% Lico A Xt PF /)
BP9 B el AR e SR T AR L B Smad {7 5 38 I 19 1R
5 IFRR Lico A X TGF-B, 55 il 2F 4k 44 s MRC-
5 LA BT A5 ML, DT R 58 H R TG B 43 Lico A
Xt PF (36 97 V8 F, S FolE R JF % g FH 4 418 2 ap
A

1 #ra

1.1 % ICR/NEL30 H.,6 ~8 JEIb, A &18 ~
22 g, VIS, BT R A SE IR s b BRI A AR IE
5 SCXK (14 )2016-0012, & #HURL 1) kL HE 5%, A
HIAK K , Bl 40 52 56 35 4 Y 3R 45100 3 v B 25 K24 3h )
P2 L 23 AL UE (HiEfE 45 DWL2016080004 )

L2 2y kAl A Mok m R (H AL
itk U2 4k, #H 45 650427 ) 5 mit ME JE R (PFD ) i 4
(Jbmt i e 25 A R 2 |l L5 150603 ) 5 Lico A
F ] 5% 245 ) R A ) ) A S AF ST BT (NICPBP) 2 41
4B > 98% W ff T 0. 5% #2324 3 4 5 il i
TR B IR AR R - (HE ) B a3 7], 42 (Masson)
et 50 &, ECL 8 fUE 6, WEME 5 (MTT, Jb 0 &R
KA B A WA A, S 5 58 20150623,

.05 .



525 B 4 )
2019 42 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 25 ,No. 4
Feb. ,2019

20150624 , 20160604 , 20150825 ) ; 7k H 3t i Bk 5
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TE A PR T ey 0 =5 3 e JE S, T AR /N T 42 il 20% 52
gy, HEER A ALK 52 R AR 5 2l 20% ~50%
30y LA R, Z R >50%
2.3 4L HYP HFHEMIE A guE s,
12 000 r-min " B0 5 min, $2 B 35 W, i@ 37 BCA
A R DU R S R L AR R SR I &
CHRLZK AR ) A6 TN s 2H 20 HYP & &, ™ k% 3 183 7
U TR
2.4 KI5 ES MRC-S 43 T & 10%
G 2E I I MEM 58 435 92 35 dh | B F 37 °C 5% CO,
WM ISR, MM IR B 70% ~90% B, H
0. 25% g 25 1 e AL 4270 T 96 FLIE IR, IR H 45
FH B A RKE] A(2.5,5,10,15,20 pmol - L™") fEH
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JE TR LA 5 5 B A 20 LG 85, Lico A 2 il 20 20 25 44 B
e il 2T 4 R D IR e R e T
) R T AR, S e B AR L . 5 IR A TR
Y20 il 15 K8 3% TR (P < 0.01) 7 Lico A (15,
30 mg-kg ") kAR Je R AT B G R G 4 AL (P <
0.05,P<0.01), WK 1,1,

A IEH 4B, B4 ;C. Lico A 15 mg-kg "4 ;D. Lico A 30 mg-kg ™' 4H;E. MtIAEJEMH4 (& 2,3 [{)

1 Lico A X HERERIFSH PF/NRAIH M ( x200)

Fig.1 Effects of Lico A on pulmonary fibrosis( PF) in bleomycin-exposed mice( x200)

®1 Lio AWMERBRESHALEXRMRFETS,MEHNE
M (x+s, n=6)
Table 1 Effect of Lico A on pathologic score, pulmonary index of

bleomycin-treated mouse (x £s, n=6)

20 51 F 5/ mg-kg ™! WEPAY/ 4y A/ mg-g ™!
EH# - 0. 167 £0. 043 4.475 +0. 132
A - 1.917 £0.285"  6.300 £0.091%
Lico A 15 0.917 £0.200%  5.400 +0.075%

30 0.800 +0. 151 4.925 +0.077%
N Al Je 1 300 0.375 £0.079%  4.650 +0. 159%

ESERAEEYP<0.05,7P<0.01; SHEMAHEDP <
0.05,YP<0.01(F2,3[),

3.2 X PF/ARMHSRFESEEN SIEWH

FoA  BEA 20 /N U 2 2 b HYP, Collagen T 5 a-SMA
FREEEIN(P <0.01) ; 5HEARIH AL, Lico A(15,
30 mg-kg ") L1 W] FEAR PF /)N U 412U HYP K
S B B PE/NER I 2H 2409 Collagen T 5 o-SMA
#ik(P<0.05,P<0.01), L& 2,532,

Q-SMA b SR ™ s @ 1) (Da

Collagen | — - e - 210 kDa

GAPDH ‘S am=n - e e ;).
A B [¢ D E
B2 /NEREALRT a-SMA 1 Collagen I & 5 &5 B ik

Fig.2 Electrophoresis of a-SMA and Collagen I expression in mice

%2 Lico AWEREZRFS/INBMAL T HYP £ 2 ,a-SMA # Collagen ] EEXRIEZHM(x x5, n=3)

Table 2 Effect of Lico A on HYP content, -SMA and Collagen I expression in lung tissue of bleomycin-treated mouse(x +s, n =3)

21531 Ft/mg-kg ™! HYP & /mg-g ™! a-SMA/GAPDH Collagen 1/GAPDH
E% - 0. 458 +0. 006 1. 000 1. 000
LY - 0. 695 +0.011% 3.190 0. 335% 4. 634 +0.489%
Lico A 15 0.564 +0.013% 1.219 £0.231% 2.441 +0. 349%
30 0. 506 +0.010% 1.173 £0. 359 1.861 £0. 164
it Al Je B 300 0. 628 +0.011% 0.861 0. 169% 1.512 +0.208%
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3.3 X} PF/NEUMZHE Smad (55 5m  5IEH 4
Foas, A5 A0 20 /)N BRUH 2H 21 p-Smad2 J¢ p-Smad3 %
I ER (P <0.01) , 1 Smad2/3 J¢ i A8k, 5
AL A, Lico A(15, 30 mg-kg ™) B @AM PF /)
RUIM 41 216 p-Smad 2/3 7K (P <0.05,P <0.01) ,ifi
XF Smad2/3 W JC i EAE . DL 3 FiEk 3,

p-Smad2

p-Smad3 - 55 kDa

B e s S 60 kDa

HSmad2/3 S A .. - 55 (Do

GAPDH "D SIS 4 4 & 37D
A B C D E
B3 /MNRMEALH Smad ESEREARILBIX
Fig. 3  Electrophoresis of Smad signalling pathway in pulmonary

fibrosis mice

3.4 X TCFB i M gMMIE BN 5

IEHH L%, Lico A(2.5,5,10,15 umol-Lfl)ﬁEH:J
48 hf5 ,MRC-5 Z4H/0i% o FH e, SiEW AL
B BERIZE o-SMA FI PN Rk B E R n (P <
0.01), SHERIZH L #, 4 Lico A(5,10 pmol-L™")
ZH a-SMA F1 FN & 1 £ iL ML (P <0.05,P <
0.01) , 3480 Lico A 7] i3 3| TGF-B, (5 wg-L ")
BN dE A M i, WIEI 4,58 4,5,

G-SMA s S S e W 42 kDa

- Su— c— i,

FN o S S S s 220 kDa

GAPDH 37 kDa

GAPDH " S D S — 37 kDa

A B C D E
A% (1415 B BEA 415 €. Lico A5 pmol - L™' 415 D. Lico A
10 pmol -L™"41;E. AR f& 4L
B4 MCR-5 4058 «-SMA 1 FN E B RiEHE ik
Fig.4 Electrophoresis of a-SMA and FN expression in MRC-5 cells

%3 Lico A WEREZRFS/INRMAL  p-Smad2/3 1 Smad2/3 EEREZM(x +s, n=3)

Table 3 Effect of Lico A on p-Smad2/3 and Smad2/3 expression in lung tissue of bleomycin-treated mouse (x +s, n=3)

2 5 F 4 /mg- kg ™! p-Smad2/GAPDH p-Smad3/GAPDH Smad2/3/GAPDH
E# - 1. 000 1. 000 1. 000
T - 2.991 0. 198% 2.219 +0.284% 0.966 +0. 126
Lico A 15 1.164 =0.216% 1.651 +0.261% 1.096 +0. 251

30 1.069 0. 1274 1.096 +0. 125% 1.209 +0. 306
Nl JE R 300 0.971 £0. 141% 0.867 +0.201% 0.984 +0. 196

%4 Lico A 3t MCR-5 #iffliE HEIF M (x £s, n=3)
Table 4 Effect of Lico A on cell viability of MRC-5 cell(x s, n =3)

20 51 R 4N i T

2 - 1. 000

Lico A 2.5 0. 969 =0. 008
5 1.010 0. 032
10 0.923 £0.010
15 0.872 £0. 022
20 0.747 £0.015%

H 5 A K P<0.05,YP<0.01,

4 itig
A 5T R 1Ok % Z K S/ B PF B ok
TER—F IR 2, LA PF W RIE . I
Sk R EH PF SRR 2 [ A A AR PF
WITE . 45 R & B Lico A T L 35 B3 190k

.08 .

% 5 Lico A 3t TGF-8, F5# MRC-5 fifa# «-SMA 1 FN B g
RIEHFM(x £5, n=3)

Table 5 Effect of Lico A on a-SMA and FN expression in TGF-8, -
induced MRCS cells(x s, n=3)

205 #eBE/pmol - 1.-' @-SMA/GAPDH FN/GAPDH
= H - 1. 000 1. 000
i - 2.05+0.105%  2.367 +0.138%
Lico A 5 1.183 0. 128% 1.237 £0. 092
10 0.813 £0.049"  0.873 +0.097%

Nt e Je 3 000 0.997 £0. 0724 1.173 £0. 1524

W52 B P <0.05,7 P <0.01; 5EB 4 D P <
0.05,YP<0.01,

BARBTFHAYEL, HYP 7R 41 40h 5 13.4% ,
SRR A > AR P S AT DR
Il 2H 20 HYP 5 BT R B B D0 B B
Lico A A 2 B AR AT AEAL Al 41 2L rh HYP /K- [R] i
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il Collagen T 35, ¥4 Lico A X} PF /N B A
WIBA 9T 88

PF D41 1326 S50 A% (0B Al 4 40 45 40 190 B 3R
TR HoR AT 4 A0 60 T L B B S R 2T 4
0 Mk B9 2 B A PR ORY 3 EE B4R AR i TGF-B/
Smad {2 5 18 JE7F PF 53X — 95 B o 72 b & 3% S #4E
", TGF-B Al # i Smads # [ (Smad2/3) i M2
b, J5 # W] 5 A Smadd 145 A Y B AR EEA
HMMAZ N, PR — FR BN SR 3k A T Ml i 2T 24 41
R A A R KR 3R AR M R 1T a-SMA (1 fili
WU ZT 4 40 2 o A B 5T 45 3R R Lico A W] i
ZAMi PF /N4 2R o-SMA F1 Collagenl (1) 3
ik, BT SO /N BOPE HE R R RE B TR
LR 2 40 I T AL 5 53 Ab, Lico A ] B 8 41 ] Smad2/3
R 8 AL , % A Smad2/3 3K 1 G 2 FAE T, 3561 Lico
A T EEE TGF-B/Smad #5615 5 3 [, 35 W H. vl gk
T TCF-B 755 /)N BT 4k 40 M 3% 1k

Jils 5 2T 24 40 B 7 24 5 Bl B 1) IR T S N R S
PR A4 rh & FEE AR, A2 80 PR [ W0 TGF-B
PET Il 15 7 24 240 ML AN 7 8 5 01 o) UL 2 B 0 i A
Ak, BOME NG AR 45 M 5 oW W, 3 % PF OB
22, L TGF-B s S 31 R i B, 25 4 41
Jitl MRC-5 F) ALK £F 24 200 i 3% b A5E 78 1% A ATF 9% Bt £F
HEAL 25 WA I DGR AN A A, A58 R A TGF-B
7S MRC-5 ) &5 21k «-SMA Fl FN, $3i B} MRC-5
LG A A WU ET 4E 40 5 25 7 Lico A 4b B 5 Al i 3%
A o-SMA Fil FN 3Rk, §i B Lico A AJ B i 10 4
TGF-B 75 5 1) L £F 2 40 Ha 75 4L o

25 Lk AR IT 4SS B Lico A a3 i #1741
TGF-B/Smad {555 38 [ B 1k ) 2T 4 40 i % 16, T 9 40
LA 3BT AN Collagen T %5 3k, AT & #E H R J7 PF
ANEAER, HAE S HLEM A e ik — B R AT
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