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LW RN TGF-B, HITT /N B AT A% 2T 4E 41 Hy
PPAR-y/PDGF-B 155 i }% 1) 52 il
£ B L Kk L E OB kaz

WE BHW KitE2FZZT#EREF (TGF-B,) #l 8 T /I S R 4 4 20 feid B ALY BRIk 36 740 7%
ez Ak-y(PPAR-y) [dr N4 & A KB T B(PDGF-B) 12 5B 369 %o, Fik  RINEI A F R AF 2 4w e
(C57BL/6) , kA g i K3t s parem) = G 40 £k 40 ( %% % 5.25.50 pmol/L) . TGF-B, £8(10 ng/mL) %
TGF-B, /£ % %4 (TGF-B, 10 ng/mL % £ %% 5.25.50 pmol/L) Zm i3k ; i 4 % PCR #n| % & 28 . TGF-
B, 28(10 ng/mL) & TGF-B, %% %41 ( TGF-B, 10 ng/mL & %% % 5.25.50 pmol/L) PPAR-y .PDGFR-
B % FGFR1 mRNA #: % K -F;Western blot i % ELISA ##m = & 21 . TGF-B, 21(10 ng/mL) & TGF-B,
%% % 50 pmol/L 28 (TGF-B, 10 ng/mL & % 3% % 50 wmol/L) PPAR-y & & & ik R R R & &a-1 K-F.
R L gns, £ 55450 umol/L i /£ 48.72 h bt tm A 3g g4 ) o B 5 TGF-B, Atk
TGF-B, A% %4150 pmol/L B F 442 48 h.72 h s st padg s dpH A 2. 55 g akik, TGF-B, 4
PPAR-y.PDGF-8 mRNA %k & PPAR-y & & &5 # & R R&EG-1 £ k3 m(P<0.05), 5 TGF-B, 4
Y3z, TGF-B, #n % 3% %2125 .50 umol/L i PPAR-y mRNA kik K-FH R &, L35 T TGF-B, m i & &
215 wmol/Laf (P <0.05),%m TGF-B, #m % 3% %41 50 wmol/L i PPAR-y mRNA % ik K F & F TGF-B,
Jm %% & 4 25 umol/Lit (P <0.05) ., TGF-B, #m %% & 41 & % PDGF-8 mRNA & iz & T TGF-B8, 4
(P<0.05), B TGF-B, #2 % % % 41 50 umol/L 5 PDGF-B mRNA % i 1& F TGF-B, #m £ % &4
5.25 umol/LE (P <0.05) . TGF-B, 21% TGF-B, #m% ¥k &40 & % E FGFR1 mRNA & ik K-F s, £ 7
st EEL (P>0.05) .5 TGF-B, 41tk , TGF-B, /n %% % 50 pmol/L 41 PPAR-y & & £ &, Ik
REG-1 LA EK(P <0.05, P<0.01) . it £ A R4 TGF-B, #3491 R 4 e am fe g 78,
W B 4 IR AR, , T he 5 1% PPAR-y & ik LA % PDGF-B &k TiRAA X, W, £ X EZ T 4@
PPAR-y/PDGF-B 15 5 i@ 54 FAL 1k i 4F 2t 6 K A& K .
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Effect of Curcumin on TGF-B, Regulated PPAR-y/PDGF-3 Signaling Pathway in Lung Fibroblasts of
Mice GONG Ling, LIU Dai-shun, LIN Jiang, WU Yang, and ZHU Hong-lan Department of Respir-
atory Disease, Third Affiliated Hospital of Zunyi Medical College, Guizhou (563002)

ABSTRACT Objective To explore the effect of curcumin on TGF-B, regulated peroxisome prolifer-
ater activated receptor v (PPAR-vy) /platelet derived growth factor § (PDGF-B) signaling pathway in lung
fibroblasts of mice. Methods C57BL/6 mouse lung fibroblasts were in vitro cultured with TGF-B,, curcu-
min, or TGF-B, plus curcumin. The cell proliferation was detected by cell growth counting in the blank con-
trol group, low, middle, and high dose curcumin groups (5, 25, 50 wmol/L), the TGF-B, (10 ng/mL)
group, TGF-B, (10 ng/mL) plus curcumin (5, 25, 50 wmol/L) groups. mRNA expressions of PPAR-y,
platelet-derived growth factor receptor § (PDGFR-B), fibroblast growth factor R1 (FGFR1) were detected
using reverse transcription PCR. Protein levels of PPAR-y and collagen-1 were detected using Western
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blot and ELISA in the blank control group, the TGF-g, group, the TGF-B, (10 ng/mL) plus curcumin
Compared with the blank control group, curcumin 50 wmol/L showed the most
significant inhibition on cell proliferation at 48 h and 72 h. Compared with the TGF-B, group, TGF-B,
(10 ng/mL) plus curcumin 50 umol/L also showed the most significant inhibition on cell proliferation at 48

50 pmol/L group. Results

h and 72 h. Compared with the blank control group, mRNA expressions of PPAR-y and PDGF-B, as well
as protein expression of PPAR-y increased, the collagen-1 expression also increased in the TGF-, group
(P <0.05). Compared with the TGF-, group, mRNA expressions of PPAR-y obviously increased in the
TGF-B,(10 ng/mL) plus curcumin 25 pmol/L group and the TGF-B, (10 ng/mL) plus curcumin 50 pmol/L
group, higher than that in the TGF-B, (10 ng/mL) plus curcumin 5 pmol/L group (P <0.05). mRNA ex-
pressions of PPAR-y was higher in the TGF-, (10 ng/mL) plus curcumin 50 wmol/L group than in the TGF-
B, (10 ng/mL) plus curcumin 25 pmol/L group (P <0.05). mRNA expressions of PDGF-B was lower in
TGF-B,(10 ng/mL) plus curcumin groups than in the TGF-, group (P <0.05). Besides, PDGF-3 mRNA
expressions were lower in the TGF-B, (10 ng/mL) plus curcumin 50 umol/L group than in the TGF-B,
(10 ng/mL) plus curcumin 5 pmol/L group and the TGF-B, (10 ng/mL) plus curcumin 25 pumol/L group
(P <0.05). There was no statistical difference in FGFR1T mRNA expressions between the TGF-B, group and
3 TGF-B, plus curcumin groups (P >0.05). Compared with the TGF-B, group, PPAR-y protein expressions
increased and collagen-1 protein expressions decreased in the TGF-8, (10 ng/mL) plus curcumin 50 umol/L
group (P <0.05, P <0.01). Conclusions  Curcumin not only could inhibit TGF-B, induced proliferation of
lung fibroblasts, but also could inhibit the synthesis of collagens. These might be associated with up-regula-
ting PPAR-y expressions and down-regulating PDGF-B expressions. Therefore, curcumin might inhibit the
occurrence and developing of lung fibrosis through blocking PPAR-y/PDGF-B signaling pathway.
KEYWORDS
B,; platelet derived growth factor B; pulmonary fibrosis
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5 & 1 il 2T 4E 4k (idiopathic pulmonary fibro-
sis, IPF)J&—Fhak ok  BOE M AN W] 335 0 18 14 il £F
A Ak g , HA7 38 Y |) 5P il % (usual interstitial
pneumonia, UIP) {20 25 3 2= FRAIE , 32 3R B R oK
VL ] BT 2T 4t A B B 5 B AORE | AT 2 4l A 5 1E
WA LU, 4 S FE T (extra cellular matrix, 1

KA . AR B LG 2 B X TGF-B, H#HCH /)
BRI CETAEA N PPAR-y/PDGF-P {551 B 152, Oy
HE— AT S RIS T 2T 4 A S A AR 3 A5

MEETE
A C57BL/6 /I Al B 2T 2 4 i ( CRL-

ECM) fit K b 384 A= FT AR A M i 5 H U IR 2
I AR 2 2 3¢ 0L Ay 1 A7 1 R W AL X 5 £ B Al T R R
0, IPF BARZ 2GBTS U A S R
(-2 A A7 ] A 2 ~5 AEHS IR I B WA FL R g
W,

&4k kK F 7B (transforming growth factor B,
TGF-B) 5 H i BT AE A A% 1 kg WLET 248 B 200 A ik
A 2T 4i Ak % 06 L b i — A e m R, B R
(Curcumin, Cur) & W24k &4, BAT K Ag b
1 Pige FIH PrafbSmEme " e s R A
SHIATT VI 2R L5 (A Sk 25 4, g i A
Smith MR %" $ &, % #% % nf i aof 9 il TGF-p/
Smad {551 0l AT 40 i ) WLET 4 BE A 434k
MNP LT AE AT i 0 A L 2% 3 302 5 vl il ik
PPAR-y/PDGF-B {5538 I & ¥ i i 21 4t Ak /5 F A A

6013™) Iy T 3% @ American Type Culture Collec-
tion(ATCC) A w], 5286 BT AR A4 56 3 ~4 X

2 ¥ F£ iKW T £ E Sigma Aldrich 2
A, 10 mg/ffi, 2 8 K 4i & > 99.5%, & 7 =
[HOC¢H, (OCH, ) CH = CHCO ],CH,, 4 F &:
368. 38, Bl L HA M, B 5 I AR 77
AL E R 5 .25 .50 wmol/L,

3 RSB PPAR-y feyit/R (SE1H, Cell
signal A #] ), TGF-B, (£ [# R&D Systems A #]),
Alexa Fluor 488 #ricIlFH/MR(HE HaKAH),
B E AR (HRP) fricdiEdif 1gG (hE Hx
K4v#]) , Trizol 385 (3£ [H Invitrogen 23 7)) , PCR i
# & ( HA TaKaRa A7) ,PCR 594 . (HHE 4T
/~l) ,PVDF JiE(f&]% Roche /A F]) ,DMEM( 3 Hy-
clone /A )) ,ELISA i & (£ & R&D Systems 73
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4.1 YHffIlEFE  C57BL/6 /)N R 2T 4 4t i 1
DMEM #1755 55% , & T 5% CO, J AR 37 C 5
i, B2 ~3 RAGA 1 RS20 B IO 80 A= K 10 4
Ji o R I 5 B B A0 B o B4 FP T 10 em? REFRILA,
#H.

4.2 AT BRI 4 o ol s o R
4 EWEY TGF-B, 4l M TGF-B, ME W E 4, L
KA WG TR 5.25.50 pmol/L THi; TGF-B,
45T TGF-B, 10 ng/mL T-¥il, TGF-B, /% # £ 4H
%57 TGF-B, 10 ng/mL /N2 # % 5.25 .50 pmol/lL T
. BHMMIRESE 24 48 .72 h J5 40 MK k47
L il A M 2, 0 s A IR 5 22 R
4 . TGF-B, 415 TGF-B, L R A4 KMk,

4.3 PPAR-y.FGFR1 } PDGFR-BmRNA #
ISR B AN A R as 4l TGF-B, 41 (10 ng/mL
1) & TGF-B, iz £ 41 ( TGF-B, 10 ng/mL JinZ
#H 5.25.50 pmol/lL T-Hi) , 25911148 h 5k H
Wik 5 PCR RGN, {8 ] Trizol 27 2 BRI B 4542
TR RNATITE A g /A g0 IR W 200 25 R 2 I B
2 pLik RNA i il cDNA S8 Sl 5] & E 47 I 5% s
DNA. 515 W3 1, PCR S it F2 : 52 1k &
25 pL,94 CHiAsM: 3 min,94 CAs4E: 30 5,52 CiR
k30 s,72 CZEff 1 min, 3L 30 4> PCR 153, &% /)5
72 °C MIE(H 10 min,

*£1 PCRIEHF ¥

7N
4 3 g‘ffgj
|-¥%: 5'-GCCCTTTACCACAGTTGATTTC-3’
PPAR-y o , 252
Tif#: 5-GATGCTTTATCCCCACAGACTC-3
FGFR1 [ 5'-GGAGGAGAGAGTGAGAGGATGA-3’ 233
Fii#: 5'-TGAGTGGTGTGGGTTTGAATAA-3’
PDGFR-B Fif#: 5-GTGGTCCTTACCGTCATCTCTC-3’ 312
F: 5'-CTTCTCGCTACTTCTGGCTGTC-3’
actin Fii#: 5'-ATATCGCTGCGCTGGTCGTC-3’ 500
B Tit#: 5'-AGGATGGCGTGAGGGAGAGC-3’

4.4 PPAR-y HEFRBRM K205 =5 1
41 TGF-B, 41 (10 ng/mL T Hil) & TGF-B, i 2% ¥ K
50 wmol/LZH( TGF-B, 10 ng/mL /N2 # % 50 pmol/L
T10) . 25491 i 48 h J5 % H Western blot 75k
& PBS ¥ 3 X, RAPI Jiil PMSF vk I Z4f#% 30 min $&
BUREEH,14 000 r/imin B.0010 min 4 CUgE FiE,
BCA MEIEHE M, 140 ng HEH 5 5 x FFEZEM

WIRG & 5 min, 12X A, & T SDS-PAGE #E/ik
(5% )2 80 V x 15 min, 12% 43 & i 120 V x
40 min) HLJk, 5 H 25 V x 35 min & PVDF Jiif, &
5% 4 NG W3 ks % W B A1 1 h, TBST 3R, A
PPAR-y HiL & (F B FE 1:1 000),4 C % K &
TBST fit 3 e A S (F B 1: 10 000 ) kLA
F 1 h, TBST PR, 5N A 52 Ja B SUS AL A
1 L5 BT (Quantity One 4.1) #47404T, LA
PPAR-vy MW JEHE LB HEA TR

4.5 JRJEE AT WA 4 T k]
4.4 HMEESE 24 h JE WG R, B AR s S 1
RRFIRE &L SR ELISA ¥EKGIN . 44 158 BH 1 K bx vfE
AT R, A3 s A AL PR HESL REDIAR S fL. 7B
B B MR bR o S IARE 5O WL, R RS S AL S ke
A AR BRIR 40w, SRJE FRINFFIIARE & 10w, FH 3 A g
FHUEE 37 CIHE 30 min, Wik ATHEE S W5
AU A B RIR ) 50 wl (25 FHFLERSN) | B A i )
ME & 37 CiE 30 min, VB T ER 5 WEH
LA B a7 A0 pl, A B 45 B50 wL, 4%
RRGIRA,37 ClLE A 10 min, &FLINZ LK
50 pLZibk i, PL2s FIFLIAZEE,450 nm K AK 7
LI (OD 1) .

4.6 ittt SR SPSS 17.0 Siifarik
BB . BT A BRI DL X £s FoR, 2240 0 X80
FL AR FH B DR 2 7 22 40 M, 4L 5 1 1L 265 5 B TR %
T3 2553 B S 4L (R 080022 A e it B L, SRS A
HIA] t A5 H 8, J7 22 BA SR FISNK JXLSD £
¥y, 2= AR HTamhane’ s t k36 iE 47 4 41 8] L%
P <0.05 HZESA G L.

g R
1 FAgpARKITTE LR (E 1) S55A
ZHHHE, FE 24 50 pmol/L B 7E 48 .72 h B % 4 il

BamE I e B (B 1A) . 5 TGF-B, 41 b4, TGF-
B, MIZE#EH 50 wmol/L 41[FFE7E 48 .72 h B X 41
ST (B 1B) o BhAh, ATUE tH7E 22 3R
£H 50 pmol/L \ TGF-B, M e K4 50 pmol/L fEH
72 h B E JCHA A .

2 PPAR-y.PDGF-B &% FGFR1 mRNA #ik/k
VA (F2 K 2) HEP4 L, TGFB, 4
PPAR-y .PDGF-B mRNA ik /K8 & 7t &5 (P <
0.05) ,FGFR1 mRNA ik Tt i, H2E R LG %7
X(P>0.05), 5 TGF-B, 4%, TGF-B, ML %
2 25 .50 pmol/L i} PPAR-y mRNA FiA/KF-0 8 T+
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%5 pmol/L PDGFR
55 mo . — — — R
_ 6} —* %E#%25 umollL P
2 ¥ £ #50 umol 200 bp (333 bp)
& 2 500 bp B-actin
! 200 bp (500 bp)
o . . , TGFB,: - + + + _+
0 2 48 72 1
i) (h) %% - - 5 25 50
B 1 RS EY;2 B TGF-B, 4H;3 2 TGF-B, M
15 - TGF 25 umollL 4134 J TGF-B, M % 25 umollL 41;5 ¥
TGF1%% # %5 pumollL #5 pmolL Al Bz M 25 pmoll A1
— -+ TGF 23525 ymol/L TOF-Bz M5 50 wmollL 4
S 10| == TGF/N¥%# %50 ymollL B2 PPAR-ymRNA/PDGF-BmRNA/FGFR1 mRNA
& i3 NN R a3
=
5 A 12 3
F R
53 kD i e PPAR-y
. . . 48 kD i
00 24 ) 48 72 - B-actin
I (h) TGF-B,, - + +
VLA 7 N R K R AL KB B W THE: - - 80
TGF-B, 41 % TGF-B, I 4140 Mo K i & B

1 AR T O £

&, HiE T TGF-B, ZEHE4L5 pmol/L i (P <0.05) ;
5 TGF-B, ZE#EH 25 pmol/L if HLEL, TGF-B, /s
HZ2H 50 wmol/L if PPAR-y mRNA ik /K-FEaR T 5
(P<0.05), TGF-B, MmZZ# R4 &k E PDGF-B mR-
NA FKET TGF-B, 41(P <0.05), H. TGF-B, JnZ ik
Z4 50 pmol/L iif PDGF-B mRNA #iA{k T TGF-B,
N4 5.25 pmol/L B (P <0.05), TGF-B, 41 %
TGF-B, M2 R K WE FGFR1 mRNA #iA/KF L
B, ZRTGHEE (P >0.05),
3 4 PPAR-y SR IBK LR L (K 3)
Has 4l e, TGF-B, 41 PPAR-y 2 1 £ ik K
Ther, Z A FE X (P <0.05) ;5 TGF-B, 4t
B, TGF-B, N K 50 pmol/lL 41 PPAR-y 4 %
BAKFTHR, ZFA5#E (P <0.05),

W1 HESH4 ;2 8 TGF-B, 4133 4 TGF-B, M #
2% 50 pmol/L 41 ;A H&2H PPAR-y I HIKIE ;B N4
PPAR-y R R IB LG 52 HALLE, " P <0.05; 5
TGF-B, 4 t4s, “P <0.05
3 BUHMZHFNB T PPAR-y HEHFREA

4 FARIFEEA REKFERILE(E4)
Has ML, TGF-B, 4UISJRE (-1 Fikhm, 25
ALt E X (P <0.05) ;5 TGF-B, 41 b4, TGF-B,
INZH K 50 pmol/l IR F1-1 Rk B BRI, 2=
SIS X (P <0.01),

*2 44 PPAR-y.PDGFR-B.FGFR1 mRNA Fik/KFEHE  (x £s)
4151 n PPAR-y PDGF-B FGFR1
=M 4 0.46 £0.01 0.56 £0.01 0.56 £0.01
TGF-B, 4 0.51+0.01" 0.84 +0.02* 0.67 £0.02
TGF-B, JNZE#EE 5 pmol/L 4 0.56 +0.02 0.72 £0.02°% 0.65 +0.01
TGF-B, Jmz=# %K 25 pmol/L 4 0.71+0.02°4 0.68+0.01% 0.67 20.02
TGF-B, JZE# % 50 pmol/L 4 1.04 +0.042A° 0.46 +0.0324° 0.66 £0.00

TESES H4 R, " P <0.05; 5 TGF-B, A HH, %P <0.05;%5 TGF-B, ME#EH 5 wmollL L, 4P <0.05; 5 TGF-B, IN3E k=4

25 pmol/L L%z, ©P <0.05
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T 5as s, *P <0.05; 5 TGF-B, 4 IbAs,
AP <0.01
B4 KARKFEED-1 RBKFLLE

Wi

IPF Sy BUAR B 27 44 , 75 b BE ol Sk b Jo it i 44
TCH (EARE HE PR R B, B2 HH & o iE ik
SRR MR TR AR . AN R N
IR 22, g B 28 B 25 02 2% , s LM o g 52 O
o IR I L : TE T 55 B OC R B U)o %R e AL
JEAS MRS , il B ASCBH W e S AS i, SRS 58 iy R Iy
FRA, W BARRE I, 5o R, B R RE ) T i
CEPRE B SR 2 0o AR il R 2 — #1753
AU GEB Sy Ry A Ik 58 ek BELA I A0 Lk | il
BF 75 ik i < Re FEIE il B PR R L B BRARL 45 IE 6 AL,
H AT, B B 20 il 47 4E AL v To A B0R YT 1 it , AT 4
A R 2R Il A7 4E A0 i I 5 SCHER Rl LUE R B
HEEZEYT IPF, AT LAY 5 W Wk | W R | W IR ] XfE 46 i
R 5 380 Bl K I A A0 He L A 0 AR L RS AR S T
SEUERAARTIT R AR BRI M AL TR B R
A b B2 2 TR A RO IR Y7 st IPF a2ih B TRie
.

L FBNER K B i — i Y AR ZE
FEWUR) — b2 iy, Horh, 2B 3% ~ 6% , 2 HE
YR BAT ) 2R R 2 2 R 2
YEFIM EZ T, LW R BB ALE T /K V75 3 4 i
T2, RISt e 200 e A 4 38 58 e S O AR RN 9 T S 3
HERE SO A R gy e W 3 o R T AT
ALK BRI T R 20 A 0 240 A T, FEHL TR AT e 5 B0
Caspase-3.Caspase- 8 fll Caspase-9 & HH K.
LHRIR T OE I 2F A 20 M r) 98 T, I Al s 41 4
S R B BT TR P o /NS R 2 I 2 v

T LA A G 2/M WA RN S W 4H i
/L, DT 00 4] 8 2T 4 4 o 9 384 58 Smith MR 251
WFFT Fe W 2 R L W ] TGF-B/Smad {553 4
il BT A0 A 1) JULET 2R3 200 B o0 f , DA T 300 ol Bl 27 4 Ak
RAFKIE, Hu Y 2 B e W] 2 3 Z A — P
TEEF -1 M), /TR 8 TGF-B 1 5 S A0S &
-1 A SR BT 4E A0 o-SMA 3k, AT REL 11 2T
Ak A ) JULBCET R 20 ML R 56 A, il e 2T 2 A i) e A=
RKIE. MAN, 208 Z A — RAR A b S e T, ZE AR
PIANAT DA B B A A JRIRIAE 0 B e 2 w5
AT DA R BRI A Ak A i A e SR Ak
ALK, BRI 5 20— 4 AL R A KT, 080 g o
T AR TN R A B, SR UR  ER X ZH 21
SRR A , X il 27 4 AT ARG B Ik EH . Lee
JC S5 PVRIFS I 2 w2 AT L 0 ) B 48 A B A R
G5, o 3 S R i 2T 44k, Y 4b, Avasarala S
S P2V RT ST K N B B AR R O A Y 2 M S 3
BN FRR RS At ] A BT AT A

LB R PRI, BT 22 s, £
TS IF B 22 3 25 ] LA i B Ak b B TR TR
il ISCET 24 200 e 1) LT A 40 A 75 5 40 0 T S5 By
IEFRIT I 44, BRI HUS T — RS e 5
XA R R R BRI 2 R R AR, A
FLRIAE TGF-B 755 C57BL/6 /)N Ui il 21 4k 240 i 5%
fed R R I, 22 8 F AT LUK PPAR-y KR53
3B AT LLd PDGF-B 635 F i, Kulkarni AA 4702
HAUESE PPAR-y FRR UL A 40 ML 58 B3
AT DM IR -1 & a-SMA FE3k/0 , TS 3
LYY 3z 1, H 2 2Rl ] FAK R lERY PIBK/
AKT {5 5 % ok BHLIE IR 4E 4k & 4B . ek, Lin J
2012 AR 92 PPAR-y (i PDGF-B %315 T 5 ol
V2 AN L SABELIT B 8 T34 i 0 G 5 R )
SRR, R RE T ARG Bl e AT i 45 A AR S 6 25
H SEFHENTE TGF-B 1S C57BL/6 /)N Ul AL LT 441
Ji e A ik A, 28 85 R PPAR-y A4 5 {2 £
PDGF-B ik T i, M ifii 7 2 PDGF-B il iy PIBK/
AKT .ERK J JNK 15538 % % 532 T il , il il 21 4 20
PRSEFE NS I3 32 AW, e I 2 (-1 G b, Il 27 24k
TERZ M o AR, S RE X — ML e 6 A B, i 7 2
BT S UIBURSILY/IR e ar) 2 a1 08

g B RTIR, 22 W R A YU L 4E Ak 0 7 B, R
PPAR-y ik InAN il #] PDGF-B T {5 -3 B 1Y
e ] RE SR BH A BT 2T 4k & 2E R TR R
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