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[ Abstract)

results from both increased deposition and reduced degradation of collagen fibres.

Liver fibrosis is characterized by an abnormal hepatic accumulation of extracellular matrix (ECM) that
Some studies show that transforming
growth factor B1(TGF-B1), alternatively activated macrophage(aaM) and interleukin 13(IL-13) play a key role in the
evolution of fibrosis, of which TGF-B1 and IL-13 become research hotspots. TGF-B1 mainly activates hepatic stellate cells
(HSC) through TGF-B1/Smad signal pathway, while IL-13 seems to play a rather crucial role through JAK-STAT6 signal
pathway. aaM is an important source of TGF-B1 and activated with II-13. This paper reviews the role of those signaling

molecules in cellular signal transduction of hepatic fibrosis of schistosomiasis japonica, and provides some targets for

future drug development.

[Key words] Hepatic fibrosis; IL-13; TGF-B1; Signal transduction

Supported by the National Natural Science Foundation of China (No. 30571631)

*  Corresponding author, E-mail: jlshen@ahmu.edu.cn

A AR IR IR A At BE ORI 2 4
PRI R AT A R R BRI R R A 2 5%
fE ., YRFE, RIEAHAEAMERT (ECM), FZIRAT4E
MG it Z2 M AR AN /2, TR BUHFEF AL, X
SR ZE BB LEF 2B 4 2 2 0 i
JRAF4EANML, FEORIE TR A M . b A2
JHL PN DL BT B I 2 v A AT AR A A
TERFZ TR (hepatic stellate cell, HSC)
S WUEF 2 B: 4 Y 3= 22k U8 . HSC 2 M 2l =
ECMAY T 2400, %40 AH0E AT EF 4EA0 T i)
TRE L FRT2 . HSC I & — IR S i 2

EEWA: EEAKRRERS (No. 30571631)
YEF B, ZRERIRS, AR 230032
*  AIAMEE, E-mail; jlshen@ahmu.edu.cn

B - B 7 TS O 9 9 1 A S e [
SEN LA iR, bR 2 RN P A A R
AR 7, Hhm R A KT Bl
(transforming growth factor 1, TGF-B1)™, EVEH
T HSC A5 55 S8 B A B . SIS Ay HSC 1]
WUR£F 4E 40l (myofibroblast, MFB) %54k, [F]A}3R
KRKEBRFEHENAEIEH (a-smooth muscle actin,
a-SMA) | ZFPAI 524K (30 TGF-B1 24455 ) |
DI T | TIALRGJEAE ECM sy s I FLBEIE () HSC
H & 33 TGF-B1 SF4HAEIA 7, 1Ak, ECM iy
I BB IR S T 0% HSC, Bk, —B3aE, 2
M550 H WA EAEVER], R PREE I I Y
[EHAEH], HSC W ALR BRI e e, B


mailto:jlshen@ahmu.edu.cn
mailto:jlshen@ahmu.edu.cn

+ 358 - o ) B A 2 5 P A HUR e R 2009 4F 8 A5 27 55K 4 ] Chin ] Parasitol Parasit Dis Aug. 2009, Vol. 27, No.4

BREFEN, THdi s TR0

1 MmARRRATF 4L

MR AL AR T T, BHETA K
AR 11 5 R SR BT PR 2 2l Th2 BRI S 4 G g 1o
AHER, MU ALY, AT nT
AP EHBIPTE (soluble egg antigen, SEA), T Thlfg
PENE, Wiz FE The G, It maikfsrin
TGF-B1 A A -13 (interleukin 13, TL-13)%),

KEESZIFW], TGF-B1 Fl IL-13 i ot 40 5 5
e S SR VR 00 R PR ZE A RN | AR o 2
JHEF AT 1 & P OGS S i W Hh s i 4 4
b5 HSC Y TGF-B1-Smads 15 55 5 ©101F] 1L-13-
STAT6 {5555 A C, SLIeRMT, M SEA Hy2iuy
FELC SRRt 1L-13 OS54 ml s B R
Syl TGF-B1, SZEGIER, SEA ] filig E wEdni, i
2 TGR-B1, J#5 liE ik HSC Y Smads 155 8
A SR 2T 4 A Bk F o iis, AT/ BRH AR i g
ARSI, i 25 B A AT 245 1 AT LA St 4
E g r=A4: TGF-g1, LLRAME HSC P Smad3
PRI 3 T 2 43 LI R H s P AR A A 10

2 ERMmSSEN

FLWE40i 5 Thl 1 Th2 CD* T 40fAIEL, nl5E
1o 28 MO SR A VR AT S A 20 A W AN ] ) I
A 4 MLETE B BB ( classically activated
macrophage, caM) ] Thl ;#6940 fL -7, 40
IFN-y, IL-12, IL-1 S50 s 2 AR EE rY B e 4 i
(alternatively activated macrophage, aaM) A] H{ Th2
SPAIEIEF, 4nTL4 TL-13 S5EG0, i e Hu
BE AL Ry BN 5 & Th2 RUGRE RN, 54l
aaM HEZ . aaM HALUTER: @ $0f] caM BYTE AL
FEE R PR F- 1953 b 5 (@ 43 WAL A LR - R 4T 4
MR T, U0 TGF-B . /NI 2E K K- (PDGF)
S, MWImESZ A il . RS AE MR, B
WA ZE IR T AL, B 1k R AR5 3 i — 2
@ e HIAE, W aaM AT E I H0H] Th 40512
AES X B (AN BBl ) AYTR A2, DATTREL 1k R
GRS A5t e — 2L e 1i0i ;. caM 5 aaM AYFEH]
AR o

B, B E A RS R iR s T 25 T
A RS2 T 55 1 1% H 9 4 Ak B — A R0V R
SCEG AR, AT 2 Rl a0 ] B A e AR
TGF-B1 AR AAFEHT M U HTFEF AL VE -

3 TGF-B1 B SHSERK

TGF-B1 J&i i/ F T HSC i 50 27 4 Ak i) —
FhZ IR T BRI 5 5 28T . TGF-B1
Se MR ) TGF-B1 T B3z 4K (TGF-B1 RIN) %S
4, EH A TGN TCF-BL 4645 TGF-B1 I %57
& (TGF-B1 RI), [FAf TGF-B1 WAl B4 5 TGF-B1
RI454E. 4544 TGF-B1 By TGF-B1 R I F5 TGF-
Bl RI4A, MERMFWREZIEKEEY, AT
TGF-p1 R Il # @R fk TGF-81 R 1. TGF-B1 R 1
wewRib s, A S0 BERR LR B RS I T ik —
A AR AL FIE R AL Smad 2/3, 454, X LE IR
FE1Y Smad 2/3 Fl Smad 4 &5 5T WE GYIFFENLE
YRz, PR ARSI AR IR R AR R
FEA2HE Smad 6/7 HIF24:, Smad 6/7 SR TGF-
Bl RI&E4A, il Smad 2/3 BRI, TGF-B1 i
JEFRIRT] FHU E LR 4RAE

TGF-B1 78 FF45 473 14 A [] s 1A tho A AS [R] 380niz
SMFHI RS, HSC 43 TGF-B1 3, {2 o2
(1)RJFFIEHEE S, HSC N Smad 2 LA A 437 2075
fk, B Smad 7 &1k, Smad 75 Smad 2 &54
I IE TGF-B1 MIF 54, J& TCGF-B1 fF 5
Wiy, (BFEE Y, HSC %1k MFB J5
Smad 2 #HFFEEMERR L, Smad 7 FIAKFMLT, ANFE
ARAMH TCF-B1 BfF 51518 . Smad 2 Fr2LIG 1L I
Smad 7 KPAKT AT BB 22 M 46473 1) IF4F 4 AL & T
WREZ —, BFRER, S A b s
FIZHL TGF-B1 ¥4 hn . HSC R A7 £ | Smad 3
mRNA A BEWE . Smad 7 WM . h e T
PETRE, PRI 4Eei & 4 & 8 5 TGF-B1-Smads
B RE BV R SEEIER], TGF-B1
It ARG S SR S 5 T H AR
JFEFAEA R RE R I B 27 2 A Ay F AR
FH0 (A SRR, R AR ICRT TGF-B
Z 5 L ERA TPl — P E,

4 IL-13MESESER

IL-13 =8 i iG L Th2 40ME 50 i P A, & —F
HA R IIREMAE 7, S5 FEmfa
£ s kA, TR S IR B S R 2T AL i
FrA BB R A AR IR, RAF ek a 8h
HRGEREE D ERENINET 113 5 B A i i
FREFHEAL SR ARIER L, 2006 4 Bartley 252 8F5% A&
B, eI HAS I RN N, Bl TR s ]
o, 8 JEBT 1L-13 B H Rk ik B i m i, 10 AT
IL-13 o2 524K (IL-13Ra2) iAFRmlE, BlfS & Z



o ) B A 2 5 P A HUR e R 2009 4F 8 A5 27 55K 4 ] Chin ] Parasitol Parasit Dis Aug. 2009, Vol. 27, No.4 + 359 -

WA = FIE R /K, Monica E8& 8L, 1L-13 1
P50 AT LABH 1k E 8 57 A A AT A i Ak B R R
1L-13 Al DU R m £F ek I . O s B
WEANAE, RN aaM |, 5 A 40 A B IR 41 4 i
DI ERR ; @ SIS ) aaM A3 TGF-B1, J5#
YEH T HSC, = RE L4k, @ HIEEMT
HSC, ™A iR F 4D

11-13 5 HSC 4 J F A9 11-13 «l 3244 (1113
Ral), IL-4 o Z{&(L-4 R)4EEM—TBAES
MR E AR, ZE A RGOS Z R MK B
JAK Wi, J5 4 i 4 ;N 15 %5 8 1 STAT6 Bz 1k .
BEWEIR AL 1Y) STAT6 AHE.45 5 W —RIK, b5 A4l
JiA% 5 DNA 256 I 30E A SEBE R E ST, 3l
DNA #5535 A R 4E ) 1L-13Ra2 J211-13 5
— I, AR 1L-13 455 500 1L-13 REEH5 IL-
13 Ral Z54, M54t M il 1L-13 B9 40 A
i BHIERRA A, B 1L-13Ra2 HERR
NG Z AR (decoy receptor)”, IL-13Ra2 BIAFAEXT
SR i W R R B AR, TR A
FEan, FIRMEMERAE RN, MRk RS, S
T, 1L-13Ra2 SRFERI/NFRIFEF 4L “n™ &, (2
IL-13Ra25 1L-13 256 /5 Al SR R 520 TCFB
A IL-13Ro2 (O A EF AL, A RS 1L-
13Ra2 XFEF4E b2 B sA R R, AT
HE— 5%

5 TGF-B1 5 IL-13 M{ESHSEREINXER

TGFB & H i 7% fc £ A4 40 i /16 SR 5 IH -
HAF Yk FE i TGF-B1 F1i#L, 1 TGF-B1 FEk
PR IMVEAE FR i A 20 R N s 4

FEAMMIN, TGF-B1 LIAESL M s 4 & 2 IO R4S
A BK (latent associa ted peptide, LAP) [, &l
5 TGF-B1 Ab FAEBUEIRA . 24 TCF-B1 # it 5
HZREE G, TCF-B1 FEHLUE B . L4 H%
Mt BRGSO KR, AR R RS
YEFHF 5 LAP 43552 IR B HAT 1 A TGE-
Bl, FHSBAMALA L, UL, EiREECZN N
TR RLET ALV E PRS0

1L-13 AR E MR A A TGF-B1, 5 B
TGS G A TRl R AA A (4 HSC) , Ak R LEF 4
REARAL (4N MFB), {2 LTI 2, SEBe 2
TE 1L-13 FEIE R /N FUIES TGF-B1 G dE 2 mikln;,
BT AR il 2502 Ui IL-13 RS £ 4t
WA TCF-B1 MIAFAE, FTLL, HHEDUAE i W s T 27
HeAp s, HBE >4 SEA 155 CD4* Th2 4 il 23 ik

1L-13, &3 AR i Al B A AR aaM
aaM 73 TGF-B1, TGF-B1 i id TGF-B1/Smads 55
5 Sl B HSC - EUR R 4, sl
HALFYAl, FL L, DRMEN TR, 11-13
o, T 3 A 0 A AR R 2H 2 B R B0 TGF-
B1I, fHE | 4 TGF-B1/Smads {55 544 538 J& 32 4
F, WL Aefsg >, $ERTERE LB TGE-
Bl ML Yifl, MARIFET, A LRIER,
I B AT AEARRST 11213 BB 4Ef B R AT
TGF-R1", Ak, SRIEF AR TCF-B1 Xf£F 4k
AN SRR T EREAIA) TCF-B1 A2
TREFYEAL T, TR T T 40MA) TCF-R1 A2k
AT,

B2, MW HUE A 44 ER T 5 HSC /Y TGE-
B1-Smads 15 5% 5 *10f/1 IL-13-STAT6 {5 54 T H
Kb, Al e 1L-13-aaM-TGF-B1 [ 5B 1A %,
B, BAIAHEE L-13 762 KR F it TGF-
B1 Skfilk 4HL £F Hefk

1L-13 32 B pl 25 0 Pk e Ny 2P 40 Bl (F 255
CD4*TH2) 724, T TGF-B1 3= % by ¥ I 20 ffd 43 W%
PR IL-13 AT B2 Sk Tk | G PR S i
WY, TCF-Bl 55 miter itk T8 2 54 s
Mg a L =, s B Y 113 K-S T
TGFB1, TEEYL S TCF-B1 Kk E & HALH pg/ml,
1M IL-13 7ERE SRk L 45 v & s i 10 ng/ml, 1L-13
55 L G 20 LR T A 20 i oS IR R R0 kG
RAIRFIIREIR SRS, o # R R FE R, K
M, TERBEREMR , IL-13 F1 TGF-B1 Al fE B 44E 1
R IE.S L ukal)i N A R N O N i E S AR S 4 2 P i
ML AT REAE AR

Kaviratne ¢ UffF 58 K 8L, JRUEARAE TCGF-B1,
It HAWI =4 TCF-B1, JEYL 8 [l W HL ) TL-1377)
RN LAl L2390 TGF-B1 ANReiH Y
IL-13 88 0 2R 4 ik, Bl A 98 & 31 1L-13 &
TGF-B1 MRS LIS ARG 7> 23R i
I £ Al 2 P Rf 2 M TH2 20 i R WAk i e e
RN, (B IL-13>TGF-B1 -2 4ifbix —iRf2
RWFFEIEHE . Kaviratne ZEU AN IL-13 -0 2 K
I AU AR 4R AL 58 4 A T TGF-B1,

IL-13 3PS TCF-B1 iS4 2414 4k 12
—BeRFgE R, IL-13R-. IL-4Ra-. Stat6-{5 58 H1E
IR Al SR e SR T, BRI AE i e
S FIHA, Th2 SFESe B 1L-13 S5
il TGF-B1 F1 1L-13 7] G 5 A F| T~ BH 1L £F 4 1k iy ik i
IESEAGREIN



- 360 -

o ) B A 2 5 P A HUR e R 2009 4F 8 A5 27 55K 4 ] Chin ] Parasitol Parasit Dis Aug. 2009, Vol. 27, No.4

6 RHE

28 FRTiR, TGF-B1. aaM F1 IL-13 7E Il W% B 55
et E LB, WITE NG5 sk
o T 2R RO, LU RELIT I A i
AR RE

Z £ X #

[1] Yao XX, Xu KC. The Basic Study and Clinical Research on Liver
Fibrosis [M]. Shanghai: Shanghai Science and Education Pub-
lishing House, 2003: 1-102. (in Chinese)

(BB, FRsom. JFLFdefbm Bml SR (M), L. iR
HE M ARAt, 2003. 1-102.)

Bartley PB, Ramm GA, Jones MK, e¢ al. A contributory role for
activated hepatic stellate cells in the dynamics of Schistosoma
japonicum egg-induced fibrosis[J]. Int J Parasitol, 2006, 36(9):
993-1001.

Parsons CJ, Takashima M, Rippe RA. Molecular mechanisms of
hepatic fibrogenesis[J]. J Gastroenterol Hepatol, 2007, 22(Suppl
1): 79-84.

[ 4] Wilson MS, Mentink-Kane MM, Pesce JT, et al. The immunobi-
ology of schistosomiasis[J]. Immunol Cell Biol, 2007, 85(2):
148-154.

Mentink-Kane MM, Wynn TA. Opposing roles for I1L-13 and IL-
13 receptor alpha 2 in health and disease[J]. Immunol Rev, 2004,
202(12). 191-202.

Xiong LJ, Zhu JF, Luo DD, et al. Effects of pentoxifylline on
the hepatic content of TGF-B1 and collagen in schistosomiasis

[2

[

[3

[

[5

[

[6

[

japonica mice with liver fibrosis[J]. World J Gastroenterol, 2003,
9(1): 152-154.

[ 7] Mentink-Kane MM, Cheever AW, Thompson RW, et al. 1L-13
receptor alpha 2 down-modulates granulomatous inflammation and
prolongs host survival in schistosomiasis[J]. Proc Natl Acad Sci
USA, 2004, 101(2). 586-590.

[ 8] Noel W, Raes G, Hassanzadeh Ghassabeh G, et al. Alternative-
ly activated macrophages during parasite infections[J]. Trends Pa-
rasitol, 2004, 20(3). 126-133.

[9] Chu DY, Li CL, Shen JL, et al. Effect of paeoniflorin on hep-
atic immunopathogenesis in mice with Schistosoma japonicum
infection[J]. Chin J Parasitol Parasit Dis, 2008, 26(1): 10-15.
(in Chinese)

(B, ZRNE:, edkdE, S5 AT H A M U/ NEUF
LGB [J]. T E 97 dE 59 A dU Ak, 2008,
26(1): 10-15.)

[10] Chu DY, Li CL, Shen JL, et al. Effect of paeoniflorin on se-
cretion of TGF-B1 from macrophages in mice[J]. Chin J Parasitol
Parasit Dis, 2008, 26(2): 81-85. (in Chinese)

(FHTEH, BN, Tk, 55, ATZ5H /N A i 3 WA TG -
B MSZMALT]. v AR 2 52 A HURZRAS , 2008, 26(2): 81-
85.)

[11] Gordon S. Alternative activation of macrophages[J]. Nat Rev Im-
munol, 2003, 3(1). 23-35.

[12] Hesse M, Cheever AW, Jankovic D, et al. NOS-2 mediates the
protective anti-inflammatory and antifibrotic effects of the Thl-in-

ducing adjuvant, IL-12, in a Th2 model of granulomatous dis-
ease[J]. Am J Pathol, 2000, 157(3). 945-955.

[13] Derynck R, Zhang YE. Smad-dependent and Smad-independent
pathways in TGF-beta family signaling[J]. Nature, 2003, 425(9):
577-584.

[14] Wynn TA. Cellular and molecular mechanisms of fibrosis[J]. J
Pathol, 2008; 214(2): 199-210.

[15] Wu XL, Zeng WZ, Wang PL. TGF-B smad signaling pathways
in hepatic fibrosis[J]. World Chin J Digestol, 2003, 11(10):
1601-1605. (in Chinese)

(RWEEy, WYEE, TAJ. TCF-B Smad 555 Sl 5T 4 4
fR[T]. MEFAE AR, 2003, 11(10): 1601-1605.)

[16] Kaviratne M, Hesse M, Leusink M, et al. 1L-13 activates a
mechanism of tissue fibrosis that is completely TGFB-independent
(7). J Tmmunol, 2004, 173(6): 4020-4029.

[17] Wynn TA. T1-13 effector functions[J]. Annu Rev Immunol, 2003,
21.:425-456.

[18] Chiaramonte MG, Cheever AW, Malley JD, et al. Studies of
murine schistosomiasis reveal interleukin-13 blockade as a treat-
ment for established and progressive liver fibrosis[J]. Hepatology,
2001, 34(2): 273-282.

[19] Takeda K, Akira S. STAT family of transcription factors in cy-
tokine-mediated biological responses [J]. Cytokine Growth Factor
Rev, 2000, 11(3): 199-207.

[20] Thomas TM. Decoy receptor springs to life and eases fibrosis[J].
Nat Med, 2006, 12(1). 13-14.

[21] Gorelik L, Flavell RA. Transforming growth factor-B in T-cell bi-
ology[J]. Nat Rev Immunol, 2002, 2(1). 46-53.

[22] Lee CG, Homer RJ, Zhu Z, et al. Interleukin-13 induces tissue
fibrosis by selectively stimulating and activating transforming growth
factor B1[J]. J Exp Med, 2001, 194(6): 809-821.

[23] Vaillant B, Chiaramonte MG, Cheever AW, et al. Regulation of
hepatic fibrosis and extracellular matrix genes by the Th respon-
se: New insight into the role of tissue inhibitors of matrix metal-
loproteinases[J]. J Immunol, 2001, 167(12). 7017-7026.

[24] Nakao A, Miike S, Hatano M, et al. Blockade of transforming
growth factor beta/Smad signaling in T cells by overexpression of
Smad7 enhances antigen-induced airway inflammation and airway
reactivity[J]. J Exp Med, 2000, 192(2). 151-158.

[25] Shinkai K, Mohrs M, Locksley RM. Helper T cells regulate type-
2 innate immunity in vivo[J]. Nature, 2002, 420(6917). 825-
829.

[26] Munder M, Eichmann K, Moran JM, et al. Th1/Th2-regulated
expression of arginase isoforms in murine macrophages and den-
dritic cells[J]. J Immunol, 1999, 163(7): 3771-3777.

[27] Lindemann D, Racke K. Glucocorticoid inhibition of interleukin-
4 (IL-4) and interleukin-13 (IL-13) induced up-regulation of
arginase in rat airway fibroblasts[J]. Naunyn Schmiedebergs Arch
Pharmacol, 2003, 368(6): 546-550.

[28] Hesse M, Modolell M, La Flamme AC, et al. Differential regu-
lation of nitric oxide synthase-2 and arginase-1 by type 1/type 2
cytokines in vivo: granulomatous pathology is shaped by the pat-
tern of L-arginine metabolism[J]. J Immunol, 2001, 167(11):
6533-6544.

[29] Abbas AK, Murphy KM, Sher A. Functional diversity of helper
T lymphocytes[J]. Nature, 1996, 383(6603): 787-793.

(W EHA: 2008-10-24  Zwf. HA)



