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() AR R SR v R R A BB

AW 57 1 56 38 FIRT-PCRFELISA S, A %} 5 fifi
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A B R AR AL ) AR A F

1.2 /&%
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Frge b g0t B2 107/ mlsk Fl 4 5 4980% 4 A4
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K B IR S 1 5 N 25 e R 5 & AF FPCRG,
1.2%5¢ I B e 2 L viOME ¢ H () B DRURH N 2 3R A 1 100
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72°C 908, 30 MG, 72 °C 7 min).
1.2.3  ELISAA& M- & A IL-13Ra2(sIL-13Ra2) 4
z WA 75 1 6] HE AL RN 25 S50 41 41 e 15 5% L
VL, AR A FH A D 9 R A 1, 450 nmi K
Z5 AT WO B AL CREAS T R B3 AT R IR, A
X B3N LB M) o Excel 5144 Bt 37 br vk
&k TS FEAR DA TR B SIL-13Ra2 7 o

124 HEMEEEZAN WA N AR5
B 2 A % 9% LS W(AIELISAREA), LL1.0% BSAkR
THE i 4357 LR 22 v i 28, Bradfordid i 2k (4 &
W E J5 Fc T A VR AL PR A, DDWIH 2 5 X Ei £E
550 nmAb 1 em A I 55 b €0 LI ' P R0 (A A ek

BE3ATAT B, BN RIS T M) o v A 5K
% G I = (G 5 5 B O P — % A RO B ) < (b
RO B A WROG RO I bR A IR - 5 i
BT ol v A 2 v R T (ug/mEprotein) o

125 @it Far LR R UxssEoR, 24
SPSS16.04¢ T 4k 44 Xof Sz 56 2H F1 ot i 21 £ 4k 047 7
ZE TR, *P<0.05 8 22 R Giil 22 X, **P<
0.01h 274 W& P o

2 4
2.1 IL-13Ral &%
&1 AR E 1CH 7, TNF-of11L-13 8 41 A [6) 51

%1 RT-PCR3|#F75
Table 1 Primers used for the RT-PCR analysis

eSS RN SR F 1A (bp) HE K EE(°C)
Gene names Primer sequences Amplification length (bp) and
annealing temperature (°C)

IL-13Rol 5’-gtc cct ggt gtt ctt cct gat ac-3’(sense) 360 59.0

5’-cag cac tac aga gtc ggt ttc c-3’(antisense)
IL-13Ra2 5’-cgt ttg ctt gge tat cgg-3’(sense) 366 50.4

5’-tct gee cag gaa ctt tga-3’(antisense)
COLAl 5’-ttc ctg cge ctg atg tce-3’(sense) 414 56.8

5’-gtt tgg gtt get tgt ctg ttt-3’(antisense)
p-actin 5’-ctc cat cct gge cte get gt-3’(sense) 268 —

5’-gct gtc acc ttc ace gtt cc-3’(antisense)

(A) . (©) 200 bp +— P-actin
200 bp ¢—P-actin ¢— I1L-13Ral
500 bp 4—1L-13Ral 500 bp

M  Control 35 10 20 M  Control 5 10 20
PBS TNF-o(ng/ml) PBS IL-13(ng/ml)
D
B) = o8 (D) £ 1.07
g g
E 06 208
3 3
2 g 061
o= 04 B=i
g £ 04
% 02 5
g g 024
s IS
= 0.0 & 0.0
Control 5 10 20 Control 5 10 20
PBS TNF-a(ng/ml) PBS IL-13(ng/ml)

E1 HFL148AE B TNF-aFfAIL-133FIL-13Ra ] 3R 1% B 2200

A: TNF-aA [ 571 5 I HFL 1 48 24 hJ5 IL-13Ral mRNAZ % /KF; B: TNF-aZHIL-13Ral 5 B-actin B yk 457 6 25 B L 385 C: TL-13A4N [ 1) 4 ik
HFL141 4124 h)ii IL-13Ral mRNAE % /K F-; D: IL-134HIL-13Rol 55 B-actinF Jk 4545 6535 B b %

Fig.1 Effects of TNF-a and IL-13 on /L-13Ral mRNA expression in HFL1 cells

A: expression of /L-13Rol mRNA after stimulated by TNF-a in different concentrations after 24 h on HFL1; B: luminous intensity ratios of TNF-a/IL-

13Ral to B-actin. Agarose gel electrophoresis bands were analyzed by BandScan 5.0 software; C: expression of /L-/3Ral mRNA after stimulated by

IL-13 in different concentrations after 24 h on HFL1; D: luminous intensity ratios of IL-13/IL-13Ral to B-actin. Agarose gel electrophoresis bands were

analyzed by BandScan 5.0 software.
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I BHFL 140 B S TL-13Ro L E IR HL VK i re 8
S PR ALA 245 BB P 1D s &% bk Y6 36 A 55
26 B LU B 2 Gt 2 A 315 TG W3 72 5

2.2 IL-13Re2FKiE

X R WLIL-13Ra2 H [P 55 R 4% 717, TNF-o/IL-13Ro2
T UKTE B HL K 4% 5 B RS 35 i ik 12B 2
N5 N S LUK 4T )16 % FE A A B, TNF-a/IL-13Ra2
F AR A A B2 M % %, HTNF-a/IL-13Ra241

22.1 IL-13Ra2 mRNAK-F & IE WERATR, (1) D't %85 B2 AL LU A7) Bt TNIF-ou 1) 2 10 18 o o 1 s
(A) ©

200 bp—>| .

P 4— B-actin 200 bp—> 4— f-actin
4—IL-13Ra2 4¢— 1L-13Ra2
LTS 500 bp —»
M  Control 5 10 20 M  Control 5 10 20
PBS TNF-a(ng/ml) PBS IL-13(ng/ml)
(B) (D)
2057 ok 2 035
g £ 030 ]
204 2
2 2025 1
g 03 2 020 1
2 £ 0.10 1
§ 0.2 § o
%] — 0.10 1
g S 005
Z 00 S 0.00
Control 5 10 20 Control 5 10 20
PBS TNF-a(ng/ml) PBS 1L-13(ng/ml)

2 HFL140Af - TNF-aF01L-1333/L-13Ra2 mRNAR %A 20
A: TNF-o AN [l ) I HFL 41 )824 hJ5 IL-13Ra2 mRNAZRIE K B: TNF-aHIL-13Ro2 Yk 4571 55 B-actin VK 4541 Y6 2 E LL R, C: TL-13KR )
FIHHSHFLIZ0 924 hJi7 IL-13Ra2 mRNAZE /K D: IL-13411L-13Ra2 B Pk 4547 5 B-actin LYk 45l Y B T LL R
Fig.2 Effects of TNF-a and IL-13 on /L-13Ra2 mRNA expression in HFL1 cells
A: expression of IL-13Ra2 mRNA after stimulated by TNF-a in different concentrations after 24 h on HFL1; B: luminous intensity ratios of TNF-o/IL-
13Ra2 to B-actin. Agarose gel electrophoresis bands were analyzed by BandScan 5.0 software; C: expression of /L-/3Ra2 mRNA after stimulated by
IL-13 in different concentrations after 24 h on HFL1; D: luminous intensity ratios of IL-13/IL-13Ra2 to B-actin. Agarose gel electrophoresis bands were

analyzed by BandScan 5.0 software.

K2CHT 7, % 40 AR WAIL-13Ro2 H 1F) 3 K 4447, 1L- 100 -

13/1L-13R o2 % ¥k 3 ik fie Pk 4% 1 57 J3E B 751 346 o o TNF

mmaE 2SR SNSRIk A s e, 3T e
IL-13/IL-13Ro2 % 4100 I AL A S 25 P 22 5, HLIL- E 60 4

13/IL-13R0240L 196 5 1 4 L DI BAIL- 13 o e . B

I g 40

222 sIL-13Ra2 ELISAZ 447 W3R, i 0 -

WA E3E VAR HSIL-13R02; TNF-a41sIL-13Ro2 %

I B TNF-ou ) 05 55 388 0 1fi 38 7 b 7F IL-1341sIL- 0 . m =

13Ro2 7% H BHTL- 1377 5 386 n ifg 48 1. [ &5 70 & 1,
TNF-o % sIL-13Ra2 7% 2 [ E i AE 98 T IL-13.

23 IBRIEERARIE

231 IRJE mRNAKFEE  WE4AFT7R, TNF-a
UM I 4y 259 T XA, HAcar e e S
TNF-o ] 3 A AR K, 4B R TNF-a 41T Ji

Stimulate quantity (ng/ml)

E3 pRiEsE LIERAIBEIL-13R02Z ENE
ELISAKE I 41, TNF-ooRITL-13A i) 71 5 41 il BCHFL 140 124 h
Ja AR B P T RIL-13Ra2 75 i

Fig.3 sIL-13Ra2 content in culture supernatant
PBS, TNF-a and IL-13 induced expression of sIL-13Ra2 in HFL1 after

24 h of stimulation.
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(A) (C)
200 bp—>» +— B-actin 200bp —» — B-actin
+«—COLA1
500 bp— 500 bp — COLAI
M Control 5 10 20 M Control 5 10 20
PBS TNF-a(ng/ml) PBS  IL-13(ng/ml)
(B)g 12 *% ' (D)g 1.8 . * ,
£ £ 1.6 —
g9 214
< s L
2 0.6 ‘E 081
= 04 = 0.
° S 0.4
§ 0.2 § 02 ]
S 0.0 S
= Control 5 10 20 o2 00— ol 5 10 20
PBS TNF-a(ng/ml) PBS IL-13(ng/ml)

El4 TNF-of0IL-133%FCOLA 1A A Z2ME
A: TNF-o Al S EHFL141 124 b5 AR JEEE 1(COLAT) mRNAKIE KT B: TNF-a4ll B JR A [ (COLATL) HLk 4k 15 5 -actin ik 5%

L

WL E LL AR Cr IL-13 R[5 I B HFL 141 924 hJim T8 H% i 25 I (COLA1) mRNAE A KT D: IL- 1341 I J5 & 4 (COLAL) Wik & 5

B-actin HLIK 4% il G2 8 LG

Fig.4 Effects of TNF-a and IL-13 on collagen type one (COLA1) mRNA expression in HFL1 cells
A: expression of collagen type one (COLA1) mRNA after stimulated by TNF-a in different concentrations after 24 h on HFL1; B: luminous intensity

ratios of TNF-o/collagen type one (COLAL1) to B-actin. Agarose gel electrophoresis bands were analyzed by BandScan 5.0 software; C: expression of
Collagen type one (COLA1) mRNA after stimulated by IL-13 in different concentrations after 24 h on HFL1; D: luminous intensity ratios of IL-13/

Collagen type one (COLA1) to B-actin. Agarose gel electrophoresis bands were analyzed by BandScan 5.0 software.
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Fig.5 Analysis of collagen content by hydroxyproline assay
PBS, TNF-a and IL-13 induced synthesizing of collagen in HFL1 after 24 h of stimulation.
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PR (T AR )RR % 41 B3 WP IR R
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8 B TN -ou 1) 52 184 0 11 38 7 ik 2> TL- 1341 i Jt i
TS ng/mIFN0 ng/mIZH 5 X EZAH Y, 20 ng/mIZ
r TR, HE = m A g2 2 .

3 g

Jits £ 2 4K S 22 T I R 0 R AR R AR
Hh IR BEAR AL o RV L 1) S E R IR S
I3 WA R T G i N AN ZH 46 52, {H 40 i A i
(ECM) 3k 5 U R mT 3 S0l 41 2R 46 40 1) T 25 0
i N e NI UR IO S R O 2 o]
i W T BB W 3 0l LA SOAE T WFSER I, 1B A
P PR DU 1 ) 1 52 B 5T R AL TRORS A T
B RS o AR AL T 3 AP RS, AR
DA 5t 2 11 2k 22 19 40 B A 6 53 1 55 1 At 2R i ]
B A PRI R . WEICUE S, Tl £ 4 41 A
ST I A1 Y AL I It B ECMIP) 32 ZOR VS, Th1/Th2 55
P17 R R A T SO AT A AN S B )
%[%3]o

TNF-o. 3 22 tHTh AT A% B 40 i ™ A, 7 B
LRGN 3 AR FRE P PEAE T PSSP R E 2
) 45 VE o TNF-ouied 3% 54 7T )1 TGF-B A # K 27
E PR, thn] F3E 1R 40 IL-4R o
Fik. Ja#E A SIL-13MIL-445 & A S 47 44 4E .
LR AN G R WA R TNE-ouff) 52 B M A7 7E 2 5.
IL-13 2 Th2 48 Jitd 53 W4 1) 48 B BX -, ] BH BT TNF-o /1
T [INF-kBHIAP- 10 15 e i, b 1 9 59 b L3 42
R o A (2 E L Y B T 7= s 2 1 )
Y TR il S T 4 400 o g i A A G Rl UV 41 A
(1) R AR R R S R A S S VE A

IL- 1345 P Folr &5 ) 0 1)y i AU AR AN [ 1) 32 44« IL-
13RI ANL-13Ra2. IL-13Rol il i SIL-4Ra4h & T 1k
IL-13Ral-IL-4Ra & 5 )2 HIL- 13 £F 44 A ™.
IL-13Ro2 5 IL-13 1) &5 45 fig J7 J2IL-13Ral [1)5 000157,
A 0] BUSIL-13Ra2 i 3% T R mIL-13Ro2FH il Py 7Y
SR AR EAR A T 0 G IEH AR
1 BAN AR AP FITL-13Ro21, 1 £T YAk 21 2 2% By
FPIL-13Ro27% S RRALPE M R IARA, HHTIL-13Ra2
(LN AR K, Bz HEES G5 57 30 TINEe ), H
B, WA A'E L “decoy receptor” [ A AMHITIL-1311) 4=

YA E ) o, AT ASSIL-13R o2 A AR FE A
(1) B2 PR e

ST FAT R N AMBIE T IIR N 40 B U A A, JR
AT A BN il €T 4 A4 0 BIF 50 3 8, e B OE 5 N il
SF 4N HFLIZN B R A F 500 5. 45 Sk R, it
FSCET 4 20 P 1 1 L R AR IBIL-13Ra2, 1 TNF-o
FIML-137E AN B ARTL-13R a1 2235 7K~ 1) ] I 1) fig LA
FIHR A 7 A FIL-13R o2 (R Tk CE ok R A
real-time PCRZ> M7 A f¢ 32F — 20 W 90); 4 il 2 1R 52
5 52 /R TNF-oufll B I Ji B 1 4 A T 4, HL
B TNF-ou) 2 (19 385 0 8 200 0 326 9 149 58, 15 s [
TL-13 %% 771) 5 21 1 J5 7K ST 350o0) A Gl 38 o o %
TR 2 AH EETNF-ald] FIIL- 1340 2 18] 477 (1) i
J H R0 22 5, AN A — J7 TR TNF-oun] e 1
0 24 458 G B L e AL R T R T 4 4
IR AR A 1 S 5 THIL-13 7] BE A A5 T i fid
PSR FNE IL-13Ra25K 1%, J5 & SIL-13Ral 56 4+ 1
45 47IL-13, BHLIKr 7 IL-13/IL-13Ral-IL-4RodT F B4
AN, 3 BURAMET 4L /E A BRI . X T
ELISAKI &5 3, AT NIL-1385 B3 A1sIL-13Ra2
B AR T AT I TNF-o2, B3 0T e A7 A8 (138 Y fig
72 S A, T — ] fig Jsl R AV 2 B 4P IL-13 5 s10-13
Ro245 45 T L5245 1 i R BE A 48 J VARSI H, 3
X — & B st . BeAh, B FTINF-afEN 5
IL-13Ro2M) K1, J5 & 1E N “decoy receptor” REfS
FHITL-13 1) BT 4EA0 N, 744 N ELTNF-ooh 3R
[F)Th1 53 W6 1 40 Jfa DR ] g Jd i B RIL-13Ra2 5%
Th2:4H Ja DRI~ P 00 528 52 A4 1 435 0 400 i & 366 1) et
FEDUR LA R SRR i 7= A o Fl 1 15 il B 2T 4 41 g
ANFRIKIL-13Ra2, BAKRKFIL-1347 3 IIL-13Ra2 %
IR VR S B 0 — PRI R L 41
LA I I % g J e 1 ) i IR A DO LI
R AR A, H 2 B T SRS A 4 £ 4 4 i
ORI ARG, X0 T WA I ARE
PRI AT 2 A 3 OO BV — AN 2 Wk
fiE.

25 bk, B Al i % TNF-a MITL-134E ] - fili
AT YE A S TL-13Rau ] TL-13Ro2 A M IR s (4 3%
SRR, Ay RE— 2 HF5ETh1/Th2 58 S N A 7 15 il
FSC T 24 400 1 g s 1 2 s 1 4 FH DA B il 4 4 A
W PR IZ W ot T i s s Ak s F B iR 2% .



672

\

WFTIRIL -

5 % 3l (References)
Boulay JL, O’Shea JJ, Paul WE. Molecular phylogeny within
type I cytokines and their cognate receptors. Immunity 2003; 19:
159-63.
Relova AJ, Kampf C, Roomans GM. Effects of Th2 type cytok-
ines on human airway epithelial cells: Interleukins-4, -5, and -13.
Cell Biol Int 2001; 25(6): 563-6.
Wynn TA. Fibrotic disease and the TH1/TH2 paradigm. Nat Rev
Immunol 2004; 4: 583-94.
Fujita M, Shannon JM, Morikawa O, Gauldie J, Hara N, Mason
RJ. Overexpression of tumor necrosis factor-o. diminishes pul-
monary fibrosis induced by bleomycin or transforming growth
factor-p. Am J Respir Cell Mol Biol 2003; 29: 669-76.
Lugli SM, Feng N, Heim MH, Adam M, Schnyder B, Etter H,
et al. Tumor necrosis factor o enhances the expression of the
interleukin (IL)-4 receptor a-chain on endothelial cells increas-
ing IL-4 or IL-13-induced stat6 activation. J Biol Chem 1997;
272(9): 5487-94.
Borowski A, Kuepper M, Horn U, Kniipfer U, Zissel G, Hohne
K. Interleukin-13 acts as an apoptotic effector on lung epithelial
cells and induces pro-fibrotic gene expression in lung fibroblasts.
Clin Exp Allergy 2008; 38(4): 619-28.
Zhu Z, Zheng T, Homer RJ, Kim YK, Chen NY, Cohn L, et al.
Acidic mammalian chitinase in asthmatic Th2 inflammation and
IL-13 pathway activation. Science 2004; 304: 1678-82.
Zheng T, Zhu Z, Liu W, Lee CG, Chen Q, Homer RJ, et al. Cy-
tokine regulation of IL-13Ro2 and IL-13Ral in vivo and in vitro.
J Allergy Clin Immun 2003; 111: 720-8.
Lupardus PJ, Birnbaum ME, Garcia KC. Molecular basis for

10

11

13

14

shared cytokine recognition revealed in the structure of an unusu-
ally high affinity complex between IL-13 and IL-13Ra2. Structure
2010; 18(3): 332-42.

Chen W, Sivaprasad U, Tabata Y, Gibson AM, Stier MT, Finkel-
man FD, et al. IL-13R alpha 2 membrane and soluble isoforms
differ in human and mouse. J Immunol 2009; 183(12): 7870-6.
Kawakami K, Kawakami M, Snoy PJ, Husain SR, Puri RK. /n
vivo over expression of IL-13 receptor alpha2 chain inhibits tum-
origenicity of human breast and pancreatic tumors in immunodefi-
cient mice. J Exp Med 2001; 194(12): 1743-54.

Kawakami K, Terabe M, Kioi M, Berzofsky JA, Puri RK. Intratu-
moral therapy with IL13-PE38 results in effective CTL-mediated
suppression of IL-13R alpha2 expressing contralateral tumors.
Clin Cancer Res 2006; 12(15): 4678-86.

Andrews AL, Nasir T, Bucchieri F, Holloway JW, Holgate ST,
Davies DE. IL-13 receptor alpha 2: A regulator of IL-13 and IL-4
signal transduction in primary human fibroblasts. J Allergy Clin
Immunol 2006; 118: 858-65.

Zhao Y, He D, Zhao J, Wang L, Leff AR, Spannhake EW, et al.
Lysophosphatidic acid induces interleukin-13 (IL-13) receptor 02
expression and inhibits IL-13 signaling in primary human bron-
chial epithelial cells. J Biol Chem 2007; 282: 10172-9.

Zheng T, Liu W, Oh SY, Zhu Z, Hu B, Homer RJ, et al. IL-13
receptor a2 selectively inhibits IL-13-induced responses in the
murine lung. J Immunol 2008; 180: 522-9.

Khodoun M, Lewis CC, Yang JQ, Orekov T, Potter C, Wynn T, et
al. Differences in expression, affinity, and function of soluble (s)
IL-4R alpha and sIL-13R alpha2 suggest opposite effects on al-
lergic responses. J Immunol 2007; 179: 6429-38.



I )5 SCA5 - TNF-o L1350 AT ST A0 0 i £ AL ) 50 673

Effects of TNF-0 and IL-13 on Collagen Synthesizing
of Human Lung Fibroblast

Hou-Wen Chen', Meng-Zhou Guo®, Qi Chen?, Chao Wu?, Xiang-Long Li?,
Jie Fan’, Zhi-Yong Xiong?, Meng-Bo Zhu’, Xiao-Yu Shi**
(‘Department of Medicine, Graduate School of Nanchang University, Nanchang 330006, China; *The First Clinical Medical School
of Nanchang University, Nanchang 330006, China; *The Second Clinical Medical School of Nanchang University, Nanchang 330006,
China; *The Basic Medical School of Nanchang University, Nanchang 330006, China)

Abstract Interstitial fibrosis, characterized by excessive collagen accumulation, is a pathological hallmark
of chronic pulmonary diseases. In this study, gene expression alterations of IL-13Ral, IL-13Ra2 and collagen type
one were monitored by RT-PCR in human lung fibroblasts response to the treatment of various dosages of TNF-a
and IL-13, sIL-13Ra2 secreted in culture medium was quantitated by ELISA and collagen synthesized in cells was
determined by hydroxyproline-assaying. We found that, IL-13Ra2, but not IL-13Ral, was upregulated significantly
in human lung fibroblasts at both mRNA and protein levels by the treatment of both TNF-a and IL-13. However,
collagen synthesis in human lung fibroblasts was inhibited only by TNF-a treatment.

Key words TNF-o; IL-13; human lung fibroblast; collagen
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