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ABSTRACT: Bronchial asthma is a kind of chronic inflammatory disease of the airway which is involved of varieties of cells in-
cluding airway inflammatory cells, structure of cells and various components involved in chronic inflammatory disease of the airway. Its
pathogenesis is complex, features with recurrent breathing difficulties, chronic inflammation of the airway and bronchial hyperrespon-
siveness. As effector molecule in immune active cells, cytokines have effect of immune regulation. Many scholars believe that inter-
leukin-13(IL-13) plays an important role in the occurrence of asthma. Its antagonist is be expected to be new therapeutic method of asth-
ma .This article gives a summary of the physical functions of IL-13, and its relationship with the pathogenesis of bronchial asthma and an
outlook of IL-13 as a new potential therapeutic targets in bronchial asthma. Provide new ideas for the development of asthma control
strategy and the treatment strategy of asthma.

Key words: Bronchial asthma; IL-13; Targeted treatment

Chinese Library Classfication(CLC): R562.25 Document code: A

Atticle ID: 1673-6273(2017)05-971-04

1993 4EF AKIGARAY T 3K E 40 AE 43T 5 Bk v vk & BRI i
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W A AR SR, R Th2 A=A, T RUGE R SAE KA . Mo sess F IgE 48, J5 35 38 5 M0 20 . R R0k 200 L Fry
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18 LR AR RN ST LA M AN 2 S R IE I R AN
I T4 3R 78 T AR R3A0), TL-13Ra2 ] i PESZ Ak,
AR AR WA AL IL-13 N e A O, TL-13
454 IL-4Ral SEFIER, 5 IL-4Ra 4567 AR EAITEAN
TR R, IL-13 %5l ok i IL-4Ra il IL-4Ral
(TL-4RalD) A — B A AEMEN . TL-4Ral 5 IL-13 25571k
i BRI JAK 1 JAK3 TyK2, X Boiifii 5 1L-da 5214 g5
TR ERILBEIR AL , Fz i ok 5 | A §% SR 7% Al 7 -6 (signal transducer
and activator of transcription-6, STAT6 ) 5= 4E FI#k R k", STAT6
RS IR (A% R R A B R 08, —RARML AN i o BR T IL-13
KILRIRAZ M, — 5538 X 1 IL-13 2 B0 T 3 0
fiio IL-13 — B 52 KZ5 4 il c-Jun S /STAT it 15
5o STATG 7E IL-13 ZAK(F 55 ik h R WL EZ 1Y/
Al IL-13 55 IL-13Ral 4543 )5, fiefi IL-13Ral 55 IL-4Ra JEp{—
TR, DT IR 1% 22 R 134 i (janus tyrosine kinases, JAK) , B )5,
— RINIE5 R PROE , JAKs BEfR fk STAT-6 J5 Mi%Z 14
B, 5 HA W ERIL 1Y STAT-6 2 T T i — B A4, 76 40 M 4% vh
PR R, SRS S S (R IR M A M SR AR S S il
B , RE I UG AR PR, AR A 2R RSV 53 1
TS, R, TL-13 FEBE I A AE % JR v A # B AR T,

3 IL-13 ZERE N & HL | o B9/ A

IL-13 J&—Ff Th2 BI4NML K+, Sh¥sCssc Zkss IL-13
R W i RN BH S P B 2R 1) — P B2 1 R R 7 o 44411
WFFEUER IL-13 X E S50 . AGE N RIS EZE A,
SR A PRAREAIE o A£G v, SCRPOUE A B TL-13 L 225
PEFIILI R SO R T 2 IL-13mRNA K 85 1 22 34 i e
WESE . JUHUE IL-13 ik LR S5/ EREAHDC, Ry
TRIT RO ARG I SE BT IL-13 AR A AR . B, — &
A1) 26 T 12 W 1 12 1 BH 8P il s 452 80 BR AT 50 IL-13 5@ for
PAHE PR ZE MRS 1) B B S S R IR o k2R it IL-13
138 4% ZZ A VR AEBE0 3R IA G N RN AL S T8 S 0E 20 M
IR R R A ) 2 00 I UE SE M SRR R RIF SR O 48
UESEH & 5 Th 4 B 7% I AH 6, 46 IL-4,IL-5, Al
IL-13, Rl IL-13, R 45 A Rl S0 R AE IR s R - AN
AN 457 | L M Sl A TR ) A=A e B i, O L 255 | e g 1 e
S TE 5 F OO - ALFE MR 20 B Y 1 2 ST T LR A R
KR YES . T HA /MR IL-13 GBS 5 Al = bk
IL-13 3570 T AR g UCOE bR, IR IL-13 24 SR T O
P TIPS EELAEM, X —iiFR, 5 IL-13 250 IgE 774
I 40T RS VR AT A 3 2R G, i IL-13 R G YA 7 A i
SN, Townley SF(AIFST R I, il Kz PO 3R R -4
RABMELG T IL-13 19/ R A sz Sl S R R A2 R,
SRR VDT R | L B A 24 4 (1R a0 T LA TR A
JEABURR /N R S R RN T o 3K 2 e B A R R A
Th2 FIAE K ANARL 533 IL-13 A A0, EXF IL-13 A3 g 4 1
ERAR D, Thereien S5HGE T4 T/NR IL-13 J5 HEBEAY 2
TR I, 76 A% AN AN A, IL-13 RIS R 2R KR
(4n LFA1,Macl fil VLA4)Z2i53488 &S 11 28 MHC 4+ FFl
CD23(Fce RII)FEik, IL-13 W n] il il NF-«B 4L >k

AR 2P AL HE PGs 1 M S ALY Pl A IL-1 IL-6
IL-8 \TNF-u IL-12 7 PN Y BA% A1 i A L s 200 A 43-0s 041, TL-13
TR TE WG R 20 M 0% S5 4 TN A7 105 S I K 200 6 1 384 At A e
FEAE O IL-13 b S35k BB IR R AR, PR 5 ke
A RN U, K R R A SRR A B ) IL-13 B IL-13
ZARA] LA BRI R

BrT IL-13 324k, NS AR EREHE M K+ 2 (SUMF2) s 1)
5 IL-13 #HEAEA . SRERERBHE M R T (SUMF)JE T H Bt H 2
W4 EHE (FGE) H%, #iETHMMERN (ER) AR AY
SUMF1 #l SUMF2 FiAB il AR . SUMF REA5KE B IR 1 it
TG AR R B DR R IE 1 C-o FH R H 48R (Fely), Fely
A —A AT LSRR R AR KAL) , %A A W o] LA I A
W45 A, X B FR TR B AL TG M 143 06 22, M HTF SUMFI,
SUMF2 N H.#¢{# Fgly #4585 ()% P . SR SUMF2 Him] L5
SUMF 1 iR BG4S 75 F 085 b T T A Fely 2584, 64T
ZHTAY LI LS SUMF2 A AL IL-13 A1/ A I 7T LAl
IL-13 (#4300, SUMF2 FlY5 IL-13 78 308 -0 WU & A= e
PEILTOE , M FEANZ IL-13 WAL ST . 57K P11 SUMF2 5%
IRTSCRE IR WUAEAR, BEZE ALY IL-13 77 (93 & 1 2 ik 4
% B IL-13 301 T LA s 0, AL R, ARk
A K B Y SUMF2, Bifi 2 2% BRANIE P ARk A9 IL-13 3%
ik, {H 12KD {1 IL-13 43 i Bl 40 s B2 2 . ma, @it
SUMF2 % 5 /N T #t RNA # 44 & I SUMF2 A 5% I
IL-13mRNA #%35%  {H 2 8 AR ANML Y IL-13 /KF, X 5 1L-13
a1 21 o N S SO T N1 Ol R 7 R S R
SUMF2 2355135 IL-13mRNA 5%,
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NGk 5q31 A5 LA IL-3 IL-4 IL-5 IL-9 .GM-CSF
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FIFH— S, AT, WIFP I R 745 1 2 A D)
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PRI A B UE BA HE 2 M (497 340, 3 T e el AR R
TS, SR, XA 25 )R AR BB A5 Lk X TL-4 4kl 350 A ko
Ak, JUHUR 5 —Fh 29 pitrakinra £ 90 AR K ADVETIE T,
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PR 2R R Al DR 70 7 A S K B TR 20 YT
£F 4 A0 A 3218 F A IL-13Ra2 3 H BN R 2 IL-13 1 3%
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1 IL-13Ra2 AT LA Z 4232 TL-13 5 5 (9 00 & S 1% , 31 HL AT
VU EIRES BB DR R RIAER . 2008 4F, Munitz
SEUER T IL-13Ral-/- RUERBLH 438 (s)IL-13Ra2 /K F3 5,
sIL-13Ra2 5 IL-13 HA&H/K 4G
4.2 SUMF2

GROTHESE A3 B LA A2 RURAS S8 TL-13 i A, FH B
W AE CytoTrap £ 45/l SUMF2 & Fiili & 5 1L-13 22 [a] 1)
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4.3 1L-13 R E FHHH

ZAhERX] IL-13 {553 B 09 5 1 DR A48 ELER A X
IL-13 R AR, £ % IL-13 SZARAPLIR SR & 8 [ 5 £t
5 IL-13 ZARE55 1Y STAT6 FI AT I 55401 B H L 7E
i 2 R o FEARERAEIERA , TL-13 Hr T4t 12t /N UK &2 004 A
BRI AR AN BB ISR AT 48 i R A<, 345 B 24 I 12
/NP PSR Th1/Th2 AR F 2™, J7EEEE i %/ R AR
PR TESE SIL-13Rae2 W] BH Sy 42 2 /) BRI ARAE Y,
4.4 ¥ IL-13 BTN

WNHTHTIA , RSN BB IF ST 2 B, IL-13 75/ 3B i S
P OREVR = AE WG TR AT A A T TR N A R v R R S
FHE, TL-13 38 0] LA A L e 40 4 A= T, 75 Al 2 4
UL A TP TR, ff TgE FeA 3N, W98 R 4 BRI T 5
IL-13 436700 AT DAV At A A 2o, — 2456 A IL-13 (i A Y8
A H ST BERTOR IE AL T T3k T 0 R B B 5>, 20111 42,
NIEAERY IL-13 BATUREHUIR - BERRIRYT 259 lebrikizumab 455
T IS, AT gFR Ry MILLY (558, lebrikizumab 74
I7 R B I  ANE KE ST R (ICS) AR 3T 43 th AR A A
W% i £ R D RE (FEVL) , 22 B A R TT A AN R S5 10
IR AT, LIATST IR , 825% lebrikizumab 557 (1)
FRAE T PR 1K & A2 R ERAIR, Lebrikizumab A GBI (YT
ANREAT 58 il Ay g FB A AR 25
4.5 CAT-354

CAT-354 S 40 TG R 56 A A 85T TL-13 (1) 5 e
ik A6 TG RECE: o, 45 TR EEERG 1Y 34 44 S T
PR B, XX Ak A i 32 R, JFIRTF 2009
AERY a WAL, KF 192 BIFEERmEm & R TR R A A LT
7T, FFIRBENL  BUE 2R I AT IS PEAL T CAT-354
i =F R ESNAYT R (150 mg, 300 mg, 600 mg 4 J Ji] —
) B B R A pERY, {g R 5 1 2 1R Y 150 mg, 300 mg
FlHE ) CAT- 354 F I A £ PRI BE 43 51 24 62% 11 60% , 70>
BRI E R A SR SR / I SRR AR A
4.6 Lebrikizumab

Lebrikizumab f&—Fj5 IL-13 554455 10 A JEILAY SR 3T
BEdUIAR , RENGIEYT A A, C4EW Lebrikizumab 55
N IL-13 ELAT 5 B B9 26 A 0 9 HL o] LA AL 40 N F B9 7%
Pk, —I00 2009 4EFFUR A UHBERL DUGE 2715 BRI R a6
PEAS T 3% — 25 W) AR, 200 31122 0 28 2 40 A IR I0BE 5%, F
2011 4ESENY, B B FEVL A3 ek 0, 35 —Ios ik B T 4%

JE BN , Lebrikizumab 7] ARG I TE IgE /K-, W55 5 WA 0
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T 25%0,
47 AMG-317

AMG-317 J&—Fh 4 NIRAL YT IL-4Ra (1) B we ik,
TR IEYT PR A RRUE A . e e A 2ok i — 20t
260 {3k P 0 W S8 2L BEAIL OBUT L 2 SR R0k R S 56 e
WS BB BENL 4L #E AT AMG-317 (43)& 75 mg, 150 mg,
300 mg) KSRGS, IRYT H AR R R ] A5 T 4
(ACQ) YL , VAT 45 sRONT R W2 Wity A DL B b 2l | 5 22 R R 4l
FHEE, KA AMG-317 4 L 1gE KPR RS,
4.8 RNA F# IL-13 T EMEH

STAT6 ik T Je 40 , 7E 070 1) A ke v O VE
PRI, ] STATG6 ek i (1) 1 Hilif 7 H A1 J 2 g Bl
Feihe PRIHEAT T — TR [ X £ X siRNA Xt STAT6 JE[R Rk
BRSNS STATG 544 RNA T3 AT LIf#| STAT6 mRNA
PNl 1 B AR 25 0 STAT6 ikl LA IL-13 1 IL-4
AH I 11 g T 14z 200 if s £k 2 1 CCL11,CCL24 . CCL26mRNA
RUFIA . IL-13 IL-4 Ak H A% 40 i Bt )5 3547 STATG6 #E ] 1Y
RNA T4, CCL26 K [ FakI8 /0 , H 7R i ) 12 4 9 1T LA
BT BRI TR,

5 INGE

R BEAE A TL-13 P42 e A0 B 20 F-HL A IL-13 25

S A AR N AR5 B TUINGR X TL-13 410 550 F) 4 e 44

e ARMEREE X IL-13 25 hm AL A DA TR, 26K A 2 s ) 2

AL 4 BERT B9R, IF IR AL S 2 T SR AR , (B

AT SIS RIVE T

% % 3T i ( References )

[1] Corren J. Role of Interleukin-13 in Asthma [J]. Current Allergy and
Asthma Reports, 2013, 13(5): 415-420

[2] Chang YJ, DeKruyff RH, Umetsu DT, et al. The role of type 2 innate
lymphoid cells in asthma[J]. Leukoc Biol, 2013, 94(5): 933-940

[3] Minty A, Chalon P, Derocq JM, et al. Interleukin-13 is a new human
lymphokine regulating inflammatory and immune responses [J]. Nature,
1993, 362(6417): 248-250

[4] #BEmA. @& 13 A L mputl b eatEm (1] BieRmEfts s
W& R 2% &, 2005, 25(6): 539-542
Lin Xiao-ming. The role of interleukin-13 in the pathogenesis of asth-
ma [J]. International journal of pathology and clinical, 2005, 25 (6):
539-542

[5] Skowron-zwarg M, Boland S, Caruso N, et al. Interleukin-13 interferes
with CFTR and AQPS5 expression and localization during human air-
way epithelial cell differentiation [J]. Exp Cell Res, 2007, 313:
2695-2702

[6] Chiba Y, Goto K, Misawa M. Interleukin-13-induced activation of sig-
nal transducer and activator of transcription 6 is mediated by an acti-
vation of Janus kinase 1 in cultured human bronchial smooth muscle
cells[J]. Pharmacol Rep, 2012, 64(2): 454-458

[7] Wang Y, Malabarba MG, Nagy ZS, et al. Interleukin 4 regulates phos-

phorylation of serine 756 in the transactivation domain of Stat6. Roles



- 974 - DREYES#HE www.shengwuyixuecom Progressin Modern Biomedicine Voll17 NO.5 FEB.2017

for multiple phosphorylation sites and Stat6 function [J]. J Biol Che,
2004, 279: 196-203

[8] Kim YS, Choi SJ, Choi JP, et al. IL-12-STAT4-IFN-gamma axis is a
key downstream pathway in the development of IL-13-mediated asth-
ma phenotypes in a Th2 type asthma model [J]. Exp Mol Med, 2010,
42: 533-546

[9] Chiba Y, Goto K, Misawa M. Interleukin-13-induced activation of sig-
nal transducer and activator of transcription 6 is mediated by an acti-
vation of Janus kinase 1 in cultured human bronchial smooth muscle
cells[J]. Pharmacol Rep, 2012, 64(2): 454-458

[10] Rael EL, Lockey RF. Interleukin-13 signaling and its role in asthma
[J]. World Allergy Organ J, 2011, 4(3):54-64

[11] Brightling CE, Saha S, Hollins F. Interleukin-13: prospects for new
treatments[J]. Clin Exp Allergy, 2010, 40(1): 42-49

[12] Ma B, Liu W, Homer RJ, et al. Role of CCRS5 in the pathogenesis of
IL-13-induced inflammation and remodeling [J]. J Immunol, 2006,
176(8): 4968-4978

[13] Townley RG, Gendapodi PR, Qutna N, et al. Effect of interleukin 13
on bronchial hyperresponsiveness and the bronchoprotective effect of
B-adrenergic bronchodilators and corticosteroids [J]. Ann Allergy
Asthma Immunol, 2009, 102(3): 190-197

[14] Corren J.Role of interleukin-13 in asthma [J]. Curr Allergy Asthma
Rep, 2013, 13(5): 415-420

[15] Townley RG. IL-13 and the 3-adrenergic blockade theory of asthma
revisited 40 years later [J]. Ann Allergy Asthma Immunol, 2007, 99
(3):215-224

[16] Liang HY, Li ZJ, Li X, et al. SUMF2 Interacts With Interleukin-13
and Inhibits Interleukin-13 Secretion in Bronchial Smooth Muscle
Cells [J]. Journal of Cellular Biochemistry, 2009, 108: 1076-1083

[17] Wills-Karp M. Interleukin-13 in asthma pathogenesis [J]. Immunol
Rev, 2004, 202: 175-190

[18] Holgate ST, Polosa R. Treatment strategies for allergy and asthmal[J].
Nat Rev Immunol, 2008, 8(3): 218-230

[19] Ramalingam TR, Pesce JT, Sheikh F, et al. Unique functions of the
type Il interleukin 4 receptor identified in mice lacking the interleukin
13 receptor a1 chain[J]. Nat Immunol, 2008, 9(1): 25-33

[20] Munitz A, Mingler M, Finkelman FD, et al. Distinct roles for IL-13
and IL-4 via IL-13 receptor ol and the type II IL-4 receptor in asth-
ma pathogenesis [J]. Proc Natl Acad Sci USA, 2008, 105 (20):
7240-7245

[21] R4cde, e, £ueid. SUMF2 Z 3 A 5 TL-13 2 )4 69 48 Z A
A[C]. A7 P B ARMF) & F g 2012: 83
Liang Hong-yan, Zhang Wan-ying, Jiang Xiao-feng. SUMF2 and its
subtype and the interaction with IL - 13 [C]. Beijing: China Academic
Journal Electronic Publishing House, 2012: 83

[22] wAREp, M, Z 4748, 5. IL-13 dAdiskadegog b Sk A
¥ s & Th1/Th2 24k ey ea(l]. %5 % &, 2006, 22(3): 302-304
Tian Dai-yin, Fu Zhou, Wang Jia-li, et al. Effects of IL-13 neutraliza-
tion antibody on airway inflammation and Th1/Th2 cell function dur-

ing convalescent period of asthma in mice[J]. Immunological Journal,

2006, 22(3): 302-304

(23] 7, 29, R&E%, F. THERIL-I3 24k a2 3 L A%
A8 K ey eall]. P aerken &, 2010, 5: 324-328
Wan Qi, Wu Shuo, Song Ai-ling, et al. Effect of soluble inter-

el K

leukin-13 receptor a2 on inflammator y airway of asthmatic mouse[J].
Chin J As thma, 2010, 5: 324-328

[24] Hambly N, Nair P. Monoclonal antibodies for the treatment of refrac-
tory asthma [J]. Curr Opin Pulm Med, 2014, 20(1): 87-94

[25] Hodsman P, Ashman C, Cahn A, et al. A phase 1, randomized,
placebo-controlled, dose-escalation study of an anti-IL-13 monoclonal
antibody in healthy subjects and mild asthmatics [J]. Br J Clin Phar-
macol, 2013, 75(1): 118-128

[26] Borowski A, Kuepper M, Horn U, et al. Interleukin-13 acts as an
apoptotic effector on lung epithelial cells and induces pro-fibrotic
gene expression in lung fibroblasts [J]. Clin Exp Allergy, 2008, 38(4):
619-628

[27] Bree A, Schlerman FJ, Wadanoli M, et al.IL-13 blockade reduces
lung inflammation after Aacaris suum challenge in cynomolgus mon-
keys [J]. J Allergy Clin Immunol, 2007, 119(5): 1251-1257

[28] Mitchell J, Dimov V, Townley RG.IL-13 and the IL-13 receptor as
therapeutic targets for asthma and allergic disease [J]. Curr Opin In-
vestig Drugs, 2010, 11(5): 527-534

[29] Corren J, Lemanske RF, Hanania NA, et al. Lebrikizumab treatment
in adults with asthma[J]. N Engl J Med, 2011, 365: 1088-1098

[30] Blanchard C, Mishra A, Saito-Akei H, et al. Inhibition of human in-
terleukin-13-induced respiratory and oesophageal inflammation by
anti-huamn-interleukin-13 antibody (CAT-354)[J]. Clin Exp Allergy,
2005, 35(8): 1096-1103

[31] Oh CK, Faggioni R, Jin F, et al. An open-label, single-dose bioavail-
ability study of the pharmacokinetics of CAT-354 after subcutaneous
and intravenous administration in healthy males[J]. Br J Clin Pharma-
col, 2010, 69(6): 645-655

[32] Kasaian MT, Tan XY, Jin M, et al. Interleukin-13 neutralization by
two distinct receptor blocking mechanisms reduces immunoglobulin
E responses and lung inflammation in cynomolgus monkeys [J]. J
Pharmacol Exp Ther, 2008, 325(3): 882-892

[33] Scheerens H, Arron JR, Zheng Y, et al. The effects of lebrikizumab
in patients with mild asthma following whole lung allergen challenge
[J]. Clin Exp Allergy, 2014 , 44(1): 38-46

[34] Mitchell J, Dimov V, Townley RG. IL-13 and the IL-13 receptor as
therapeutic targets for asthma and allergic disease. Current Opinion in
Investigational Drugs [J]. Curr Opin Investig Drus, 2010, 11 (5):
527-534

[35] Corren J, Busse W, Meltzer EO, et al. A randomized, controlled,
phase 2 study of AMG 317, an IL-4Ralpha antagonist, in patients with
asthma[J]. Am J Respir Crit Care Med, 2010, 181: 788-796

[36] Walker W, Healey GD, Hopkin JM. RNA interference of STAT6
rapidly attenuates ongoing interleukin-13-mediated events in lung ep-

ithelial cells [J]. Immunology, 2009, 127(2): 256-266



