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B 1A AN AT 440 i (human lung fibroblasts , HLFs ) [ JJLSET 2 20 i 2 £k A0 52 ) K HLAR DGR . 75 3% 55 9% HLFs, 254140
Ay AR IR \TGF-B14H (5 ng/mL) \TGF-B1+PTX(0.01 nmol/L)4] \TGF-B1+ PTX (0.1 nmol/L)4] . TGF-B1+ PTX (1 nmol/L)4 .
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TAEL AN N - T3 WLALEH 3 (o-SMA ) 35 K2 53 A1 [ L 5 real-time PCR I Western blot £ 4%- 2H a-SMA |\ £F 34 & 4 (fibro-
nectin) . I B JEEE H (collagen 1) MH AL J54E F (collagen I )mRNA 7K S 85 & i ; Western blot Kzl 4541 41 N p-Smad3 |
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[ Abstract] Objective: This study aims to explore the effects of paclitaxel on the differentiation of human lung fibroblasts (HLFs) in-
to myofibroblasts induced by recombinant human transform growth factor-g1(rhTGF-B1) and potential mechanism. Methods: HLFs were
cultured and divided into six groups: the control group, the TGF-B1-treated group (5 ng/mL) ,the TGF-B1 plus 0.01,0.10, 1.00 nmmol/L
paclitaxel group and the paclitaxel-only (1 nmol/L) group. Cell viability was measured by CCK8 assay. Cell morphology changes were
observed and analyzed by microscope. Transwell assay was carried out to assess cell migration. Immunofluorescence was employed to
detect the expression of a-SMA. The levels of a-SMA , fibronectin, collagen I , collagen Ill were detected by real-time PCR and West-
ern blot. The protein levels of phospho-Smad3, Smad3, phospho-p38 and p38 in cells were determined by Western blot. Results: The
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results of CCK8 showed that 1 nmol/L PTX had no toxic effect on HLFs,0.01 nmol/L PTX could not inhibit the cell viability of HLFs in-
duced by TGF-1,and 0.1, 1.0 nmol/L PTX could inhibit the cell viability of HLFs induced by TGF-1; The results of cell morphology
showed that 0.01 nmol/L PTX could not reduce the width of HLFs induced by TGF-B1,and 0.1, 1.0 nmol/L PTX could reduce the width of
HLFs induced by TGF-B1;The results of transwell assay showed that 0.01 nmol/L. PTX could not inhibit the migration of HLFs induced by
TGF-B,and 0.1,1.0 nmol/L PTX could inhibit the migration of HLFs induced by TGF-B1;The results of immunofluorescence showed that
0.01 nmol/L. PTX could not decrease the fluorescence intensity of a-SMA induced by TGF-B1,and 0.1, 1.0 nmol/L PTX could decrease
the fluorescence intensity of a-SMA induced by TGF-B1; The results of Real-time PCR and Western blot showed that 0.01 nmol/L. PTX
could not decrease the content of phenotypic transformation markers such as a-SMA , fibronectin, collagen I ,collagen Il and down-regu-
lated the phosphorylation p38,and 0.1, 1.0 nmol/LL PTX could decrease the content of phenotypic transformation markers such as a-SMA,
fibronectin, collagen I ,collagen Il ,and down-regulated the phosphorylation of Smad3 and p38. Conclusion: PTX inhibited the differen-

tiation of human lung fibroblasts into myofibroblasts induced by TGF-B1 via TGF-/Smad/MAPK signaling pathway.

[ Key words ] pulmonary fibrosis ; paclitaxel ; fibroblast; TGF-B1

iR P il 41 4E 4K (idiopathic pulmonary fibrosis,
IPF) J&— g AT P AU AT 1 1] 5P s
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2 (usual interstitial pneumonia, UIP) , 5 RS 1
IPF B84 Tl 22 , AL B AL 3~5 4R H R
B Z ARG T BLe A8 IPF R A i B v, fili 1
T 24 40 0 T80 e S B 1o JUL T A A i = L A
S Gy Ui Z2 Y A LA, HE SN AT 4E AR
AL A= K H - (transform growth factor B1, TGF-B1)
SR E BB AR, AT OIS T
Ui e 53 A 5~ Smad3, 52 i i T 22 24500 AL
1 % ¥ (mitogen-activated protein kinase , MAPK) 15
T I, A S 20 R AR AT AL ol A0 R
o, fe 2 S B LR 4E A o 5 A2 BE (paclitaxel
PTX) 2w R 2 s 258 n 4k A
HRIEFR PTX 0] LASCE 1R 2 38075 5 10/ B 47 4k
A AR 1 T 5 IE S 12 24 W] LA )N i AT 4E
4 Bl (human lung fibroblasts , HLFs ) [ JIIL 5 £T 4 41
5 Ak o ABE 5% 5 I 2 PTX X TGF-B1 1% =
HLFs 3§58 3T A2 fE J1 52 M R A 7 THR S &
KA VL AR S5 5 1 B R A /K F- , 48 78 PTX
Xof IS ZT 24 230 i 1) JUL RSO 2T 24 200 i A1 100 5 e K mT g
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HLFs | 5% £F 4 41 i 5% 3% 5& (ScienCell 23 7] , 38
[ ), thTGF-B1(RD /A A, 3£ [E ), PTX (APEXBIO 2y
Al ), CCK8 il & (A AF, HA), 45 i 5
Yol ( it 8 = R A F]) ,RT-PCR 85 &
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(TaKaRa A ), HA) , GAPDH . o-*F UL BN 5
(-SMA) . £ 3% 25 [ (fibronectin) . 1 Y Jig 5L 45
(collagen T ). M ALZ )5 H H (collagen 11 )PCR 514
( L sEss A=Y TR AR /AF) , GAPDH  a-SMA |
collagen | . collagen Il Hi {£& (Proteintech /A w] , 3¢
), fibronectin LK (Abcam 23 7], 3E[H ) , p-Smad3
Smad3.p-p38 .p38 Pk (CST AR, ZEH)
12 F#k
12,1 wmpisirmon

HLFs 35 35775 290 6 40 1T 1% 84T e 40 A
P71 100 UmL 5% R M 100 me/LEER R I KEF
AEANRE FEIE A BT 37 °C S%CO MR IR . 15
YA = T0%R G AN EE, 23R 6 21, X R4,
TGF-B1£H (5 ng/mL), TGF-B1+PTX(0.01 nmol/L)4H |
TGF-B1+ PTX (0.1 nmol/L) #H . TGF-B1+ PTX (1
nmol/L)Z . PTX 24 (1 nmol/L) , PTX 7£ TGF-B1 At
T 30 min fITA .
1.2.2  fmfe & i

O K04 K3 HLFs L 1x10*4N/FL G % 55 F2
T 96 fLAkR , R 241 B I BE A= 1 2 70% /45 B, FH TG I
WIGFRHEYLR 24 ho 22593 72 W5, BN
A 20 pL CCK8 iR, WFE 4 h )5, FEEAR ORI 20
MIAEDR K 450 nm AL AR OGEE
1.2.3  fafe s &5

BOW B4 K3 HLFs L 1x10°4N/FL G %5 5 J5
T 6 FLAR , 17 40 U BE AR K 5 70% /il i, TG I
THIEFREIIK 24 he K25 72 W 5, 7R3 E W
TR T US4 MR S AR 1k, RS FLBE AL H S S FL
B, FH Image Pro Plus il 8 45> 190 HF 20 i i 4 & 5
A EAE  BCF AR, b e 22 5



$30B 8 Wkl AT B AL MR, SR SRS TCF-B 15 S SRR NI T 2 40 1) FURZT 4 2 i A L) .

20194F8 H

B R ERRAE AR (F ARBRERR ) ,2019,39(08) : 1159-1166

-1161-

1.2.4 Transwell i 4% 52 5

HOGHES0A: 4 91 HLFs il B 1% 10°4>/mL JE 1L 375 2
B, FF 8 wm FLAE Y Transwell %A, FZEHN
A 600 L TR G FRHE AR /- 40 AE T = A I
290, 5524 h R UL /NE  Z R 2, 45 i
Y T WA T BALBEALER S MR EGE R
4
1.2.5 @@ Ja % A

HORHECAE B HLFs DL 1x 10 AN/ 1 25 B 43
T Milli cell /N2 HT, REZH MG BE AR 4 2 70% /5 I,
FHTC L5 15 32 FEL8% 24 b 25254638 72 h )5, PBS
TR 3 UK, £ 5 H L [E 22 30 min, TritonX - 100 £ i
20 min, 5% 1lL35 F A (BSA) Z iR EA 1 h, BlfS
Aa-SMA —4t(1:200, Proteintech 23 , 35 )4 °C i
B, PBSTELE3 UK, IMA S —HT(1:1 000, Invi-
trogen /A Al , EEH ) FIRMEF 1 he PBSIE G
Hoechst 33342 Y% , 75 B 505 IEHA A
1.2.6 real-time PCR

BN %5 A K30 HLFs DA 1x10°A4N/4L B 25 B R A
T 12504, A 4 M BE A K 2 709% kA ), TG I
TR SR AL 24 he 252540 3E 72 h )5, 1] TRIzol 1
PRI 2 AN M L RNA 86 5% 55 2 J5 1647 72 & PCR.
LA GAPDH BN Z, 51)F 540 F : a-SMA L2151
¥ .5 -TCTCTTGATGATGCTGATGC-3", NG9 .
5'-GACACTCTAACACTTCATTC-3' ., fibronectin I
514 :5'-GAGGGAGAATAAGCTGTACCATCG-3',
FE514: 5" -CTTTTCCATTACCAAGACACACACA -
3', collagen I L3i#514):5'-CGATGGATTCCAGTT-
CGAGTATG-3", NiiF5149) : 5 -TGTTCTTGCAGTGG-
TAGGTGATG-3" . collagen I I 35514 : 5" - TG-
GAATCTGTGAATCATGCCCTACT-3", FiE514 .5 -
CTGCGAGTCCTCCTACTGCTACT-3', GAPDH |
519 .5 -GAAGGTGAAGGTCGGAGTC-3" , T iiF 51
¥):5-GAAGATGGTGATGGGATTTC-3'
1.2.7 Western blot

OS8R K WA HLFs LA 1x10°4>/9L iy 28 B 422
FlF 6 FLAR , 757 40 B 05 BE A= K 22 70% 8@k 5 1), FH TG
Mg R IR 24 he SH2540EE 72 hJ5 , LA RIPA
SRR RE R . EHSRkTEEERE
PVDF 5 |, 5% /B8 B Wk 15 W 25 B AT 1 h, A —
P (PR R B A 1:1 000)4 C B FL® .
TBST el 3 Yk, 84K 10 min, ITA Z 30 (PiAR B 1)
9 1:8000), 555 1 h, TBST Y% 3 7K, 45K 10 min.,
I BN, I B Tk o it

13 %itFi

R SPSS22.0 G 3B HEATHE T4 4
B, FTA B LR + FRUEE (x + s) R, et br
KB ZR T 22500, JEE ) LSD- & A T4 1] L
Bo P<0.05HESAGIHE L.
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CCK8 253 {7, 55 A A 245 4 0 i ) %o B2
AHEE, PTX AR 1 nmol/L ¥ £ LI % HLFs 2 i 16 V1Y
22 A G2 X (P> 0.05, K 1A) . TGF-B
1(5 ng/mL) YE 72 h J& HLFs 41 it 15 ¥ 40 % & FH
TGF-B 1T AR L, gt ys s, 22 A 4t
2FE (P <0.05,# 1B) ; TGF-B1+PTX(0.01 nmol/L)
2H 5 TGF-B1 ZHAH I, HLFs 40 it 15 M 2% S A 481
5 (P >0.05), 0.1nmol/L %% 1 nmol/L PTX fig!
FINH TCF-B 134 T EUH) HLFs 15 v i, 2
SAGIFE L (P<0.05,K1B),

A 150,

iﬂﬂﬂﬂﬂﬂ

AT 1 (%)

0 T
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0 T

i
#
{=| *#
TGF-p1 - + + + +

PTX (nmol/L.) - - 0.01  0.10 1.00
A CCK8 KM ZHH 3 (n=3) ; B: AN [a] e BF PTX+TGF-B 1 4 F
AN T P o 3T HRL LS, P < 0.05; 5 TGR-B1 41 HuA, P < 0.05
(n=3),
BEl1 PTXX TGF-B1i%S HLFs &R0
Effects of PTX on the viability of HLFs chal-
lenged by TGF-31
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Figure 1
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(] 25 B sk /b , 4 1] s B EE S, M AA fh 4RI AE Sy
Y AT RN, 2R A S FEE (P <
0.05), TGF-B1+PTX(0.01 nmol/L)4H 5 TGF-B1 £
AH LG, HLFs 40 ff 58 B2 22 S A S it 27 8 (P >
0.05) . 0.1 nmol/L. X% 1.0 nmol/L. PTX fit i 25 41 il

A Con

TGF-B1

Wt
TGF-B1+PTX (0.1 nmol/L)

—/

WA

\

A DI WS

TGF-B1 5 A8 HLFs 4R 58 8, 2 A 51t
FEN(P<0.05,K2), B PTX(1 nmol/L) 5
X REZAH L, HLFs 20 i v B 22 R et E X
(P>0.05,K2), X—Z5548R PTX A L] TGF-
BT ANIE SR

TGF-B1+PTX(0.01 nmol/l,) B
3 /¥ LAY
/g 2.5 * s
E 201 o
= o
= 1.51
o0y
32 1.0
% o.s-ﬂ ﬂ
ool L1 11 11 11 11
TGFp1 -  + + + + -
PTX(nmol/L) - - 0.01 0.10 1.00 1.00

MIEEAARE(X100) 5 B : 4HHE S BE AN E FLA . SRR HEE, P < 0.05; 5 TGF-B1 41 EbE, P < 0.05(n=3).

2 PTX3X} TGF-B1i#%55 HLFs A% TR MM
Figure 2 Effects of PTX on the morphological changes of HLFs challenged by TGF-31

2.3 PTX*TGF-B14#5 - HLFs 44 1 69 % va
Transwell i 8 5256 25 5 i 7w, 5 AR A 254 3]
% BRZERE 1L, TGF-B1 20 (5 ng/mlL) 41 9 1T F5 %L
Hm, 2726512 X (P <0.05) . TGF-B1+
PTX (0.01 nmol/L) %t HLFs 40 i1 1T 7 5 TGF-B1 £HAH
t, 2R AT L(P>0.05), 0.1 nmol/L &
1.0 nmol/L. PTX HE & 2 1 | TGF-B1 % 7 fr £ 1Y
HLFs 4T s , 22 A Gei ¢ 2 (P < 0.05, & 3)
BB FH PTX (1 nmol/L) % HLFs 40T #% 5 % B 4H
M, 2SRRI E X (P> 0.05,E13) . X—%5
T PTX AT LI TGF-B115 S A 4HLTRS

A TGF-B1

Con

TGF-B1+PTX(0.1 nmol/L.) ~ TGF-B1+PTX(1 nmol/L.)

TGF-B1+PTX(0.01 nmol/L)

PTX (1 nmol/L)

2.4 PTX % TGF-B1 # 5 HLFs & A #4047 & 45 09
EAL

UGB O S R, 5 AR A 25 i i )
X REEHAH EE , TGF-B1 4H (5 ng/mL) 4 ifd 1N o-SMA 3
KB R SEOLIR R . TGF-B1+PTX(0.01 nmol/L)
20 %} HLFs s H a-SMA 355 TGF-B1 4 AH L, 9656
9 22 R L, TGF-B1+PTX (0.1 nmol/L) ZH Fl
TGF-B1+PTX (1 nmol/L) ZHAH T TGF-B1 41, a-SMA
PRI GS (B 4A) . SXTIRZALAH L, TGF-B1 21
HLFs N a-SMA | fibronectin , collagen I . collagen Ill
mRNA M HREWmE, ZRASIT¥E (P <

B

100+
80
60 -
40| *#
207

0
TGF-B1 - + + o+ o+ -
PTX(nmol/L) — - 0.01 0.10 1.00 1.00

IR R (1)

A:Transwell SERAG I AT AL HE T (x100) 5 B: AHLTRE T 0R LA, S0 IREA UL, P < 0.05; 5 TGF-B1 L HEL, *P < 0.05(n=3)
3 PTX3Xf TGF-B1i%5 HLFs T A R0
Figure 3 Effects of PTX on the migration of HLFs challenged by TGF-31
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0.05,/814B.C)., TGF-B1+PTX(0.01 nnmol/L)ZHAH#%
T TGF-B1 4, & RAVEAL R &Y 22 5 A e it

H(P>0.05),
TGF- B 1+PTX (1 nmol/L) 4 AHE T TGF-B1 41, &%
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< 34 @ TGF-B1+PTX 0.01 nmol/L s
ﬁ BTGF-B1+PTX 0.1 nmol/l. a-SMA i 42 bp
~ ] B TGF-B1+PTX 1 nmol/L fibronectin b () ) IR 270 bp
= EPTX 1 nmol/L -
E N collagen [ . . H s e 130 bp
c’cj collagen Il e . - n =3 =% 130bp
=
_ GAPDH [ A W - - 36 b

a-SMA  Fibronectin Lo]ldgen I Collagen III

A RIETOE S

Western blot 5 a-SMA . fibronectin .collagen I .collagen Ill A Feik MHN E

(n=3),

LA PN - SMA 2635 (x200) 5 B : real -time-PCR #6:{1 a-SMA | fibronectin . collagen I . collagen Il mRNA #H%§ 35 ; C

T, X IRYL AR, P < 0.05; 5 TGF-B1 4 L4, *P < 0.05

B4 PTXX TGF-B11%5-5 HLFs [a BLA £ 4 4 M i AL R E AR SR 220
Figure 4 Effects of PTX on the expression of a-SMA , fibronectin, collagen I ,collagen IIl of HLFs challenged by TGF-31
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RUALR S RIBFEAIL, ZRAFRITFE L (P <
0.05, E14C~G) . Hplfdi FH PTX (1 nmol/L) 415 %} it
AL, FIR A mRNA M A2 RN E SR
X(P>0.05), XLz KB, PTX AT LI TGF-B1
iasRin)nea ety o myilIN e i il o e o
2.5 PTX % TGF-B1 %% HLFs A Smad3 % p38 # &2
KT 8 % v

Western blot 25 3 W7~ , 5 A A 25 90 4] 3
X REZHAH L, TGF-B1 /E FH 30 min J& , Smad3 % p38
WAk B, Z R A %1t m (P <
0.05) ., TGF-B1+PTX(0.01 nmol/L)4H . TGF-B1+PTX

(0.1 nmol/L) ZH #1 TGF-B1+PTX (1 nmol/L) ZHAH#Z T
TGF-B1 41, Smad3 BRIk /K T, Z R A G245
X(P<0.05,K5A.B), TGF-B1+PTX(0.01 nmol/L)#H
I T TGF-B1 41, p38 R AL KT 25 R A Gt t
=X (P >0.05) ., TGF-B1+PTX (0.1 nmol/L) £H il
TGF-B1+PTX(1 nmol/L) HAHH T TGF-B1 4, p38 ik
FRAACE NI, 2R A g1 2EE L (P <0.05, K 5A
C) . B i F PTX (1 nmol/L) £H 5 X BB 241 #H Lt ,
Smad3 } p38 IR fb K- 22 A it 2 L (P >
0.05). Hitk,Smad3 & p3815 55 PTX % TGF-B1 17
S HLFs [m] {JUSCET 2 20 B2 A0 A il VE FE ARG

ACTGRBL - o+ o+ o+ o+ - B 2.0 c 2.0 .
PTX(nmol/L) = - 001 01 1 1 « #
] 2 1.5 w 151 o
S 1T 1 L1 [ U
E 1
p-p35 [ > 7 05 H =05
938.-.-.-38 bp 0.0 ; ; ; ; ; ; 0.0 ; ; ; ; ; ;
PTX(nmol/L) = - 0.01 0.10 1.00 1.00 PTX(nmol/LL) = = 0.01 0.10 1.00 1.00
Western blot 4 Smad3 & p38 R {L /K- SXHRAIHELE, P < 0.05; 5 TGF-B1 41 A, *P < 0.05(n=3).,
E5 PTXX TGF-B1#55 HLFs 1 Smad3 5 p38 BiEE 4L 7k F 540
Figure 5 Effects of PTX on the expression of Smad3 and p-p38 of HLFs challenged by TGF-31
NP APUA 2253 2 BIVE ] 5 s 4 P B E B B

IPF 2 — i PR A B 00 08 P A7 P[] Jo 4
WL T BN TRIERI G . RS8P A IE
SN R TE N 27 A Al B9 R v R 45 AR
AT LAE S 57 TPF 5 A5 ) 401 ok il 20 4 ek B
&5 S FE YR RE , DA ST 2 40 S5 i 145 3 1) WL
BCET 2 AN i R AU AL 21 2 A M L B R AT
Yok BE A BB 53 U B B 2 R B . SO
AR A RV N R IR Z  TCF-B 257
Xl e FE AL . AR H TGF-B1
U5 3 S0 2T 24 200 0 1) JUL ok 2T 24 40 e e A, 25 2R
715 5 1 nmol/L PTX X # B JC a5 A1 T, H. 0.1 nmol/L,
1.0 nmol/L PTX /] LU TGF-B1 753 1Y 4T 4
Y 3G FE TR SOE R, PR R,
PTX B TGF-B 1155 F: [ a-SMA . fibronectin , colla-
gen | |collagen Il & L L, IFHIH] TCF-B1 175
31 Smad3 Fl p38 B 1L o

PTX & LT SLAZA Bz g B o3 25t ) — R R AR
P, B RAFRIBTE R, FH TR 7 O S
R L g A8 S 0 o RH CHIFST & B, PTX B

1R A RN T-™ U S 4R g i
WP EEN 2 —, BB RIS i B an i
N sk MR B B2 5B shhbe” .,
90 A A5 S 1 A0 I AR R B R A T iRk Az B
S I )6 B8 J T 7 A S Bl e T AT R Ok A T 1Y)
— Rz s GRS B AN TR A B L S
T e b GRS e B A R 1)Uk 2 i

SN 0 T AL FE F AR S IR AR,
PTX AT LA Fox O, 7 e 4 AT B o it vp k5
BRI, AN, PTX AT LG TGR-B1 1755 A549
TR, Ja /b ] B b R an 8 85 1 2R3k
FAEBFE I, B T PURER], PTX R HA ZFEY)
g, PTX ] LIS EiH miR-140, #4fili Y TGF-B
1/Smad3 15 5538 [ A BTSN el ok B R 5 S
AN LR AL’ R IF o8 0 PTX HATHT 4 |
P el X AR A TG R Y 2E Tihe . AN 5T i B
AR BB, BIFSE PTX X TGF-B1 55 HLFs [ B A
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