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[ Abstract ] Interleukin 17 (IL-17) is an important pro-inflammatory cytokine. It plays a critical role in mediat-
ing pathogen defense reactions, and the pathological inflammation of autoimmune diseases. IL-17 is also involved in various
inflammation-related carcinogenesis. Cigarette smoking is one of the most important risk factors of lung cancer. Chronic in-
flammation caused by smoking and other factors is accompanied with overexpression of IL-17 within the airway, which reveals
a potential relationship between IL-17 and lung carcinogenesis. Furthermore, IL-17 also plays a role in lung cancer progression

via different mechanisms. In this paper, we summarized the results of current studies on IL-17 and lung carcinogenesis, as well

as lung cancer progression.

[ Key words ] Interleukin 17; Inflammation; Carcinogenesis; Cancer progression; Lung neoplasms

This paper was supported by grants from National Natural Science Foundation of China (to Lunxu LIU)(No.81172236

and No.81372505).

1 A= (interleukin, IL) -174#fiA&

IL-17/2 H Rouvierd ML/ FRU IR ELBE 21 i cDNASC 2
Wi e 2 B, W) Bk A 44 b AN R R T B A T R 8
( cytotoxic T lymphocyte antigen 8, CTLA-8 ) . Yao<§>*iF
SCCTLA-8JE R IR T Co4 TH L AL 1, W sk
IL-17. b5, ZFSIL-17 545 [R5 0 4 i R 7 s bk
BRI, RIMPAX Ay, WIL-17 FRNIL-17A9, TL-1750%
HoA A 5 A2 FHEIL-17B . IL-17C., IL-17D. IL-17E ( INFR K
IL-25) . IL-17FC90, Ho DIIL-17F7ESS H AN BE | S510-

AR HER ARFIEI AT H (No.81172236H1N0.81372505 ) i Hi
Ve i . 610041 AR, DU K248 74 B2 e g SN RE, v [l s i
e RIS W 525 AR Y R AN T P CGEIRES . XEJH, E-mail:

lunxu_liu@aliyun.com )

17AS WA, [AEVE R s ss%, (HIL-17ARfEH A 2
58 FIL-17F00, H 52 R 155 A e FIL-17F, IL-17F
WAL 67 IL- 17 A Rk IL- 17K R Z A (1L-17
receptor, IL-17R ) L& BIL-17RA., IL-17RB, IL-17RC,
IL-17RD ., IL-17REZFS/MELIL, o, IL-17RAF 43515
IL-17RB, IL-17RC, IL-17RDZ|AZ AR B AR fiIL-
17RASIL-17RCAL LY 57 R JEIL-17A S IL-17F [ 3L 7]
TR, PR R — AN AT D23

RNIL-17AR R EAT ZHE1 . Park l Harrington 3 (1415)
S35 EE T CD4* TN A A 1] T Th K Tha B R4 Bl T 40
MO, BITh1740M0, IL-17AIL-17F K HbREE =4,
XX T A0 IA R — AN B0 . BRTh1740 i 51,
CD8* T . vSTAIM . A4 (natural killer, NK )
YNMAE 2R e pE AL, FL = — 2 b R 40t v] 43 AL -
17Al016]

00000
www.lungca.org



o ] il g 2 i 2016451 A 55194 5 1]

Chin J Lung Cancer, January 2016, Vol.19, No.1 <47 .

IL-17AMEMIL-17 R B 2 W 2 -, H AT
KRN, BZ5 TIPSR . A B RRerhR
o R O B0 B S AE S L L R kA R ik J A AR, (H
FEE BRE ) R BAFAE—E . — 7Tl IL-17ARE S
P SE 48 N B A K A F (vascular endothelial growth factor,
VEGF ) . ¥k A KB (transforming growth factor-g,
TGF-p) MR BM SRS, 55—, 1L-17A
] 3 2 O A EEET A0 ( cytotoxic T lymphocyte,
CTL) . NK#MI, ki ss K EpT s e e, Xt
Ji g8 i R A (8 WAl & BRIL-17 ATE AN [6) Ji g v AR )
220, BN RT e K R R, IL-17AR R IE TR TS
ANEL, TR AR BT, e R R A Ay L
ALVERIR , e MR B T R A0, IL-17AE N —
NRIEH T, WRES S Tl . R R, A
SON BT A AT AE R T L3R o ST 3k d
IL-17ATRIFRNIL-17, ASCIRUTH] 13X — 2 A4 PR

2 IL-17{R#E A E & 4 RiH R IG R IERE

M AR 2 il 9 S hE e FH ZE P Il 2 (chronic obstructive
pulmonary disease, COPD) i W E Z LI F R, HAEL
il B A SRR EE A COPDRO 15 fili Bh E 1EH
M S COPD & il 43 rh, IL-17 B PE A B g Ao 1L-174 3k
AV 8 = AR R o2 A, W KRR S TL-175E
ZAMEMIE, SIL-17FWIJC B AH G, AR #1525 /0
— M DUIL- 1756 K G-152 A7 o5 55 (v SE PRI, A8 it 114 XL
Y N2.0645 0%, IL-17 LR Z AR o] EIRIL-170 258,
XGRS B 2ol i B IR L8 R AN
FRIL-17t B F R, HIL- 178 £ Al 5 B E A R
JE AHDGE73U B 2 it R O SRR BE ) TP IL- 17 A
B, R 5 R R/ INIEAR SE0), AR i P IL- 173
FEN S TNMAMW IEA B, X o fog, HoBk
Jog 7K FR L - 179 B T R AR s B B Rk A i RS
b, B ANE I R G R P IL- 173 Y i B =,
IL- 173 = A A AR A VEGE R A T s 27283s) | LA Ik 2
BN VEGE-CR L LB, A 20 hIL-1719 3%
TR 555 AR A8 S LA S AR AR S 7l X it £
HIIREE AR RIL - 17 W] (i il & A Sk I, i L b it
HE A AT REAIL I Z — S (2 1A e ok A8 A B

YEARNIL-17F ZRIF A Th1 7400, HoAE il o
JEHAE A SIL-17 0] BEA S8 4 — 3. Ml i B K
S AN LA Th 720 M A5 0 = 7o), HL /K HhTh7

AT REIE S 5 T M R R A RO R A 4E R (B
IL-17 8 FRIXHUR EE A RBUG I, B/K P Th1720 i %L
i 5 R TUE IEAHOCHS, Th1740 i n] SRAP LR G52 9 i
WX, ME T BITHME (regulatory T cell, Treg ) M|
BUART B BT n S S, ke A S ek Az, —
BTN TREF SIS esol, i B E Sb A i, Thi7
HTreg M LB = T 1IEH N, (B35 7E50E I 5 A
Kebely [Rlmst, SRk A A1 I Treg 5 Th1 740 i L
(B THERR A1, HH(E S /0 ARG ), 5 i
J SAARSCT R Treg 4 i &5t AH XS 4 22 M Th1 740 i 5 ik
XS AR BUSA G, ARG R B MEAR
AREPROULEE, HRIRTT LU IR Treg 5 Th1 7 K 7 7] AES:
55T iR ) S e R R o HE TS IR ST A R LS
A4y, LR HIL-175 Th 740 i fe e 15 v i 7
HFIE—E 2R, HX R HTEN—BE A b Er T
BONRGRIMES, LLE— 0 Bh — 25 e Mg it i b VR
5]

3 IL-17{@ A A& £ B9HLHI

S NREAR A, B i T4 A0 25 o 00 B 78
PAE SN AR 3 AL - 17 41 ML Y 3 22 I IL-17K3B 7K1
AOTH R, 23 THUIL- 1740 1A DU AT ool 2 A 08 22 8 /) Bl 3
SAE SIS o il Ry PR K-ras 28 A8 /N BR 5 & 2B D R
Jiiigez , FCh IR 22U A R R Th7 K Treg 2 i1 2R 4
PRy S I g AT 7R 24% 40 (lysate of nontypeable
Haemophilus influenza, NTH;i ) iz N2 lcorD
AIRRAE SN, A ST S P AL 2 Th7 4R s 4R
T, X TR R K-ras R AL FIL- 1736 R R/ B, JC
WA TNTHURR, Folim i & AR B 2w, i
A PR B T A I B AT - 17 A /N R, A i
HYUPHLRIES> TIL-6, CCL2, Argl, CSF3, JLFi4: 8 EN
Ji7 (matrix metalloproteinase-7, MMP7) . MMP12 5, MMP13
I A3V s 5 — )5 T, TL-17348 38 5 5 Al C X C L2
K G-CSFIFIAFEAECD11b Gr1*5E 2 M HI 21 i (myeloid-
derived suppressor cells, MDSCs) , MDSCsAI{E uE i M52k
B, FEMHICD8* T K NK M AH4E5E 5751k | 155 Treg
ML AL 22 B, MRS S i 4 A 5 i Jr 52, ot
Sb, Xuf§ i@ 28 FAIASE EIL-17 cDNARY BRI 7E ,
B3R K-ras 7378/ BUBIL-17/0 22358, TE ARG S 1H S
FFERIL- 17 B B B0 BN B R 150185, 341/ BT /Y
REMREFZ, HIL-178RBIEFAMMPIR AN

00000
www.lungca.org



<48 o ] il 24 52016 4E 1T R 19545 110

Chin J Lung Cancer, January 2016, Vol.19, No.1

A B e 240 MR 2R RE T B35 . IR SEAE R IE RO
JIAIESE 1 IL-17 BA e bl A= VR, TL-17{2 2t il
PR GR BEAM T PR BT AR B, 30 5 Ao oA I A A M 1R 2%
PR LA il 8 A 0 AL

4 IL-177ERh7E R A RO A B AL

IL- 1755 filigess ik 8 K i Jed it 25 A7 e D S &,
ARESAS T R A SC R ZEE ML, 9 40 o A A
RS . ek s (AT FR ST W RIL- 17782

O 3 AT REEAT IR BE R A VE T, 200l A 4

d

- IE

o

4.1 TL-17f2 e A8 AR B Xt A 20 2R A (1R LR i
JRIL-174635 5 IR St 45 S bk B 48 2 B IEAF G, 4R
AR e 1 A AR PR, ARSI TIESE T IL-171/Y
X—VEH . — 7T, TL-177] B 3 i fo i 5 2 i
e i S A B A A ™ P LR W] B RIL - 170 ek
IL- 170 TR i, nl i S i 2k 22 Fi i 45 A= A
K CXCHTLA T, fI$FCXCL1, CXCL5, CXCL8%,
LT - 17 5000 s 240 i %) S A2 B 5 B T b ot A8 P B2
YAALS), YL TIL-17 DNANY I 4 I LE S 2 B f /N
BRAC PN R i B A Rt T R, IR IL- 170 B 4
SU i B, E PR TR R A R T a2 A
CXCR-2, AL 17155 5 9 Jieb g 1 48 A6 0 48 92 L A=
Kbl gh G ek i ] DI IL - 1738 2 Z2 4 1 45 P 2
i, JFEa EiRZ Rk T 5 CXCrR24E G, FEFE
PR A AN, TL-17-t0 AT 0 20 it i A0 B Ak v
FKVEGEBSsel  (H B4l fH KT VEGE - AN FEIRIL-17 7% S0
Jip g A KT S — T, TL-1738 45 R B 0L A iR
ST 254 G, Chung®F 7358 1 Iilidi . 45iadi . ik
ELR S B R RS . LA S S R AR R AR, R B
Jies L0 2 PRI Y Th1 7240 i 53 WA IL-17, 8 1 NF-« B %
b VKA M SV R - ( granulocyte colony-stimulating
factor, G-CSF ) ML, ZEAEMDSCs £, F3X
PUVEGFIAIT T2, T XFIL-1752 PR R 55 /1N BRURS il e e A
S THIVEGHRYT, BOE-/) FUB R 5 HTVEGE S5 $iL
IL-17A97, Y nT 3l s oo i 4 A a7 it 37

4.2 IL-17E0bME (R 28 % 1L-170] 38 i 2R AR e ok it
FERRIEBITE R, X IL- 1725 N BB /N, 2R FR Ik
SFF Pl 9o A0 6 008 i 8 2 A A B 2 B A N R B8
it 9 E B M IL-17 g Fe kil v e b L A8 kb A K, [H)
PE2 R IR 39 /0N B ewis 982 200 e 2 57 il R SR A5 700

25T A M 25 B N H I 98 i 78 & S Sy, TR 2k e
AN IETE, (EIL-172E bR /N VAN SZ 2, EL R
PEREEZIL-17 87 A TN A8 ) FETL-174¢ 2 iR e A2 1
BUE 7T, IL- 1A REHE A G 2, CarmiS5S9i ) 28 F2
KT S Lewi s 200 0 A 37 it 5 B TR ABE 28, T S Mg P
I TL- 15y ST, ML 17 HE R RS T A %
FLIRIE I F A% B R AR L0 e BRI L-1718 53 G- CSFid Ak
PERLANM, LR i il Sk L 2 F e R kR TE AL o0, Ak,
Il e DR - T-bet HAT I TL - 172 0 400 i oo 2 e 14 4
M, IL-17093 35 5 T-bet TUAHSE, TT-5 Treg 40 MU e L 1A 1
Foxp3(W Rk IEAHIC, X T-bet HEDR R /N R4S T HLIL-174T
PRTFi, TR AT SE 2% 25 e i KT S Lewis 200 M BT T2 B A i 78
R bR

Rz IE ik (epithelial-mesenchymal transition,
EMT ) ZMIEEHB 7 —FH EZHLH . IL-17 0] 355 il
AN PR AS49 A EEMT A AR S RIB A2 ML, Wnifs
FPICHEF (vimentin ) HK5, [FRHIIHIER % E A
(E-cadherin ) HYFIL, HETRIMIEIANMIAY2EME, HIrT
HLFZIL- 1738 0 B NE-«BIl I, 175 556 S ¥ ZEB1
Ik, MIMAEHFEMTI R A, IAh, (RIMIFFE Kk
BRIL- 1734 7] B 30 o Al Uk 0 48 A D it g 4 %, HERIL
iR L A B M5 2 111/2 (extracellular signal-regulated
protein kinase 1/2, ERK 1/2 ) i, {1 Lewis4H il Kz A549
A S5 D R 2 A8 A R E 2 R F-VEGE-C, JfEa btk
B E RN, MR SER A A, Ah, IL-17i8 7] {2
RN M 43 I MMP2 . MMPOZESe | Sy il 12 781
Fotlis 1 21
4.3 IL-17F S S BE il Gl e MDSCs LA I |
ELWEAHAE . A SOIR AN AFE P FT AR, iR SR B d ik
TL-1755 55 2 MDSCsl27), fRIHLAGT IR Sz Tl
IF, TL-1738 2 5540 g T 15 LA M2 284 fie g R G L ik 40
MY ( tumor-associated macrophages, TAMs ) A B il g i
FAWOREE . — 7T, TR GO T i R SRR T - 1755 4R
TAMsP, 55—y T, IL-1738 b 8 fili i 40 it 26 S AL 2
( cyclooxygenase-2, COX2 ) MYk, HEMIENHIZIIRERE2
( prostaglandin E2, PGE2 ) WA, M2 B TAMS ) 43
felest, M2 BRI TAMs HAT S e il 9 A, Al aod At oF
PR LA AR A (R AR RS S5 2 R AR HE IR T
4.4 TL-174060 e 0k J A e A EIRE 2 F T S Hy
IL-1702 BEAtE kA Je dE i, H Rt A — LE3EdE SR IL-17
TERLLEE B0 T 1 n] BRI i) I Rd E € o Lin%5 R ] Lewis
20 2 N Bl M s RS Y, R IL -1 7B DR R B/

00000
www.lungca.org



o il 2 i 20164F 1 2B 1945 20 110

Chin J Lung Cancer, January 2016, Vol.19, No.1 © 49 -

B P 1 R bR, AR A B S A R, TL-17 A B4
il T Stat 138 B TS IEAEHE T ThI 40 TE AL s TENy Bk
I U] Stat 338 #E A CTE , IR Th1 74 LAY IS £k, S0
BRI KIE L, SER/INRA AR . ARG K AT 58 2
CCL20 X CCL2255 5545 Th1 740, FHIL-1B. IL-6. IL-23
G AR, R PRI e 2 R R AR R e [
if, —SEf AT T EIL-17 L Th74i i 2 54 g
RIEAEM o KR NE Z a4 il i A PR R0, 1%
A B 2 Th X Th1 7B AIE ARl T 2 2 2%
it R ASE TR P LS K B PR SR L - 1 735 DR AT o s P e,
Th 172 L D) AT 406 g 4 S R CD8* T, AT 41 il firk
A E el Al . MarshallZ8 0N F P13 KGHE & i 57 5
TollFESZ I sh 736 T7 /N B Lewishilifig , & Bl_E i il 51 &
HEAERITFIL-17 e 48Ry (interferon v, IFNy ) IS5, #
IL-17805%, W FaR R sl iE A4 . 1L-175Th17
) DRl e SRt D (Y B O v o 12 | N = & S i L K (B
FHETh1740 M A] 58 J& T g Hi st ke M Th1 740 e it
Hh, BFS AR T A IL-17 FEZORTE TS THIMIS, HLIA
A TR B SINEOT 4E R A B A TS AL, AR X e 1)
FGYER, ft el W, 1L-17 % Th1 74078 a] G B HEE
25 TR AR A AR

s NG

PEVE AT 5 It ) & A B UIAFOG 308 3 XoF it v i
NHE L e AR AL R s S, AR S S ARE [
FIL-17n R sEMiE & A s eAh, TL-173038 3 02 i g
A R HAR FR AL IR T MR Sz I oA S 25
g 0 R, AFUX it R A ORS00 /R HH Th 740 g
PO g R A o RIS, SR e A AR IR S 7R T
AT P BIFFE I S 7S TL - 1 7402 155 400 o it s 0 e g AR VE
Ry it e Hrh I, HEBR B AR th s SR R
BT, FEARARIBIFFE R R A R M AR Y, Bl
A R BT - 176 il 1 2w ) 1 PR AR A s 506 IR 07 i
o FETIAMREER, 22t T HIL- 178, Th1 741 i
TRYT IR G 2 T UEE

2 £ x #f

1 Rouvier E, Luciani M, Mattei M, et al. CTLA-8, cloned from an activated T
cell, bearing AU-rich messenger RNA instability sequences, and homologous
to a herpesvirus saimiri gene. ] Immunol, 1993, 150(12): 5445-5456.

2 Yao Z, Fanslow WC, Seldin MF, et al. Herpesvirus Saimiri encodes a new

10

11

12

13

14

15

16

17

18

19

cytokine, IL-17, which binds to a novel cytokine receptor. Immunity, 1995,
3(6): 811-821.

Yao Z, Painter SL, Fanslow WC, et al. Human IL-17: a novel cytokine
derived from T cells. ] Immunol, 1995, 155(12): 5483-5486.

Moseley TA, Haudenschild DR, Rose L, et al. Interleukin-17 family and
IL-17 receptors. Cytokine Growth Factor Rev, 2003, 14(2): 155-174.
Starnes T, Broxmeyer HE, Robertson MJ, et al. Cutting edge: IL-17D, a novel
member of the IL-17 family, stimulates cytokine production and inhibits
hemopoiesis. ] Immunol, 2002, 169(2): 642-646.

Starnes T, Robertson MJ, Sledge G, et al. Cutting edge: IL-17F, a novel
cytokine selectively expressed in activated T cells and monocytes, regulates
angiogenesis and endothelial cell cytokine production. J Immunol, 2001,
167(8): 4137-4140.

Lee J, Ho WH, Maruoka M, et al. IL-17E, a novel proinflammatory ligand
for the IL-17 receptor homolog IL-17Rh1. J Biol Chem, 2001, 276(2):
1660-1664.

Shi Y, Zhang J, Ullrich SJ, et al. A Novel cytokine receptor-ligand pair:
identification, molecular characterization and in vivo immunomodulatory
activity. ] Biol Chem, 2000: M910228199.

Li H, Chen J, Huang A, et al. Cloning and characterization of IL-17B and IL-
17C, two new members of the IL-17 cytokine family. Proc Natl Acad SciU S
A,2000,97(2): 773-778.

Ishigame H, Kakuta S, Nagai T, ef al. Differential roles of interleukin-17A and
-17F in host defense against mucoepithelial bacterial infection and allergic
responses. Immunity, 2009, 30(1): 108-119.

Nagata T, McKinley L, Peschon JJ, et al. Requirement of IL-17RA in Con A
induced hepatitis and negative regulation of IL-17 production in mouse T
cells. J Immunol, 2008, 181(11): 7473-7479.

Gaffen SL. Structure and signalling in the IL-17 receptor family. Nat Rev
Immunol, 2009, 9(8): 556-567.

Zrioual S, Toh M-L, Tournadre A, et al. IL-17RA and IL-17RC receptors
are essential for IL-17A-induced ELR+ CXC chemokine expression in
synoviocytes and are overexpressed in rtheumatoid blood. J Immunol, 2008,
180(1): 655-663.

Park H, Li Z, Yang XO, et al. A distinct lineage of CD4 T cells regulates tissue
inflammation by producing interleukin 17. Nat Immunol, 200S, 6(11):
1133-1141.

Harrington LE, Hatton RD, Mangan PR, et al. Interleukin 17-producing
CD4" effector T cells develop via a lineage distinct from the T helper type 1
and 2 lineages. Nat Immunol, 2005, 6(11): 1123-1132.

Yoichiro I, Harumichi I, Shinobu S, et al. Functional Specialization of
Interleukin-17 Family Members. Immunity, 2011, 34(2): 149-162.
Murugaiyan G, Saha B. Protumor vs antitumor functions of IL-17. J
Immunol, 2009, 183(7): 4169-4175.

Zhang X, Weng W, Xu W, et al. Prognostic significance of interleukin 17 in
cancer: a meta-analysis. Int ] Clin Exp Med, 2014, 7(10): 3258-3269.
Ministry of Health of the People's Republic of China ed. China Health
Statistical Yearbook 2012. Beijing: Pecking Union Medical College Press,
2012. 278-294. [ HA A RN 1A FB 4. 201290 [ DA GEiH4R 4.

00000
www.lungca.org



50

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

3S

36

rp [ il R 2 5201 64E 1 A 519445 11

Chin J Lung Cancer, January 2016, Vol.19, No.1

Jest: o PR AN R Rk, 2012, 278-294.]

Wang ZL. Association between chronic obstructive pulmonary disease and
lung cancer: the missing link. Chin Med J (Engl), 2013, 126(1): 154-16S.
Zhang JQ, Lao QF, Chu SY, et al. Interleukin-17 expression and significance
in normal lung function smokers and chronic obstructive pulmonary disease
patients. Zhonghua Yi Xue Za Zhi, 2010, 90(20): 1431-1435. [5K7 4>, %
JE Y, R, A TR TE WA RS b BE ZE P i R
ML A 2R 17 A9 T8 M . R AR PR 2R 74, 2010, 90(20):
1431-1435.]

King PT, Lim S, Pick A, et al. Lung T-cell responses to nontypeable
Haemophilus influenzae in patients with chronic obstructive pulmonary
disease. J Allergy Clin Immunol, 2013, 131(5): 1314-1321.

Kaabachi W, Amor AB, Kaabachi S, et al. Interleukin-17A and -17F genes
polymorphisms in lung cancer. Cytokine, 2014, 66(1): 23-29.

HeY,DuY, Wei$§, et al. IL-17A and IL-17F single nucleotide polymorphisms
associated with lung cancer in Chinese population. Clin Respir J, 20185. doi:
10.1111/¢rj.12330. [Epub ahead of print]

Cheng SS, Shao ZL, Liu XC, et al. Interleukin 17A polymorphism elevates
gene expression and is associated with increased risk of nonsmall cell lung
cancer. DNA Cell Biol, 2015, 34(1): 63-68.

Ma QY, Chen J, Wang SH, et al. Interleukin 17A genetic variations and
susceptibility to non-small cell lung cancer. APMIS, 2015, 123(3): 194-198.
Pan B, Che D, Cao J, et al. Interleukin-17 levels correlate with poor prognosis
and vascular endothelial growth factor concentration in the serum of
patients with non-small cell lung cancer. Biomarkers, 2015, 20(4): 232-239.
Lin Q, Xue L, Tian T, et al. Prognostic value of serum IL-17 and VEGF levels
in small cell lung cancer. Int ] Biol Markers, 2015, 30(4): e359-e363.

Xu C, Hao K, Yu L, et al. Serum interleukin-17 as a diagnostic and prognostic
marker for non-small cell lung cancer. Biomarkers, 2014, 19(4): 287-290.
Zhang GQ, Han F, Fang XZ, et al. CD4*, IL17 and Foxp3 expression in
different pTNM stages of operable non-small cell lung cancer and effects on
disease prognosis. Asian Pac J Cancer Prev, 2012, 13(8): 3955-3960.

Chen X, Wan J, Liu J, et al. Increased IL-17-producing cells correlate with
poor survival and lymphangiogenesis in NSCLC patients. Lung Cancer,
2010, 69(3): 348-354.

Liu L, Ge D, Ma L, et al. Interleukin-17 and prostaglandin E2 are involved
in formation of an M2 macrophage-dominant microenvironment in lung
cancer. ] Thorac Oncol, 2012, 7(7): 1091-1100.

Brussino L, Culla B, Bucca C, et al. Inflammatory cytokines and VEGF
measured in exhaled breath condensate are correlated with tumor mass in
non-small cell lung cancer. ] Breath Res, 2014, 8(2): 027110.

Li Q Han Y, Fei G, et al. IL-17 promoted metastasis of non-small-cell lung
cancer cells. Immunol Lett, 2012, 148(2): 144-150.

Xu CH, Zhan P, Yu LK, et al. Diagnostic value of pleural interleukin 17 and
carcinoembryonic antigen in lung cancer patients with malignant pleural
effusions. Tumour Biol, 2014, 35(2): 1599-1603.

Xu C, Yu L, Zhan P, et al. Elevated pleural effusion IL-17 is a diagnostic
marker and outcome predictor in lung cancer patients. Eur ] Med Res, 2014,

19(1): 23.

37

38

39

40

41

2

43

44

45

46

47

48

49

NY

S1

52

S3

He GP, Zhang B, Zhang BW, et al. Th17 cells and IL-17 are increased in
patients with brain metastases from the primary lung cancer. Zhongguo Fei
Ai Za Zhi, 2013, 16(9): 476-481. [l 2 F, 3kMs, 1k 52 3¢, 46, Mg i £5
BE TR 7 AIL -1 77K AR RO FST. Hh i 22, 2013, 16(9):
476-481.)

Li Y, Cao ZY, Sun B, et al. Effects of IL-17A on the occurrence of lung
adenocarcinoma. Cancer Biol Ther, 2011, 12(7): 610-616.

Zhang GQ, Han F, Fang XZ, et al. Expression of CD4(+) and IL-17, Foxp3
in non-small cell lung cancer and their correlation with microvessel density.
Zhonghua Zhong Liu Za Zhi, 2012, 34(8): 596-599. [3K[E I, #fil%, 53
&, %, CD4, IL-17F1Foxp37E /NN AL A i 21 21 o 1 3k i L. Hp
AR 24, 2012, 34(8): 596-599.]

Prado-Garcia H, Romero-Garcia S, Rumbo-Nava U, et al. Predominance
of th17 over regulatory T-cells in pleural effusions of patients with lung
cancer implicates a proinflammatory profile. Anticancer Res, 2015, 35(3):
1529-1535.

Duan M, Ning Z, Fu Z, et al. Decreased IL-27 negatively correlated with
Th17 cells in non-small-cell lung cancer patients. Mediators Inflamm, 2015,
20185: 802939.

Duan MC, Han W, Jin PW, et al. Disturbed Th17/Treg balance in patients
with non-small cell lung cancer. Inflammation, 2015, 38(6): 2156-2165.
Yang GD, Li HQ, Yao YN, et al. Treg/Th17 imbalance in malignant pleural
effusion partially predicts poor prognosis. Oncol Rep, 2015, 33(1): 478-484.
LiS, LiY, QuX, et al. Detection and significance of TregFoxP3(+) and Th17
cells in peripheral blood of non-small cell lung cancer patients. Arch Med
Sci, 2014, 10(2): 232-239.

Zhao L, Yang J, Wang HP, ef al. Imbalance in the Th17/Treg and cytokine
environment in peripheral blood of patients with adenocarcinoma and
squamous cell carcinoma. Med Oncol, 2013, 30(1): 461.

Ye ZJ, Zhou Q, Yin W, et al. Differentiation and immune regulation of IL-9-
producing CD4" T cells in malignant pleural effusion. Am J Respir Crit Care
Med, 2012, 186(11): 1168-1179.

Ye Z], Zhou Q, Zhang JC, et al. CD39* regulatory T cells suppress generation
and differentiation of Th17 cells in human malignant pleural effusion via a
LAP-dependent mechanism. Respir Res, 2011, 12: 77.

Ye 7], Zhou Q, Gu YY, et al. Generation and differentiation of IL-17-
producing CD4* T cells in malignant pleural effusion. ] Immunol, 2010,
185(10): 6348-6354.

Duan MC, Zhong XN, Liu GN, et al. The Treg/Th17 paradigm in lung
cancer. ] Immunol Res, 2014, 2014: 730380.

Eisenstein EM, Williams CB. The T(reg)/Th17 cell balance: a new paradigm
for autoimmunity. Pediatr Res, 2009, 65(5 Pt 2): 26R-31R.

Shen N, Wang J, Zhao M, et al. Anti-interleukin-17 antibodies attenuate
airway inflammation in tobacco-smoke-exposed mice. Inhal Toxicol, 2011,
23(4): 212218,

Chang SH, Mirabolfathinejad SG, Katta H, et al. T helper 17 cells play a
critical pathogenic role in lung cancer. Proc Natl Acad Sci U S A, 2014,
111(50): 5664-5669.

Xu B, Guenther JF, Pociask DA, et al. Promotion of lung tumor growth

00000
www.lungca.org



o il 2 i 20164F 1 2B 1945 20 110

Chin J Lung Cancer, January 2016, Vol.19, No.1

5]

54

5SS

56

57

58

59

60

61

62

63

by interleukin-17. Am J Physiol Lung Cell Mol Physiol, 2014, 307(6):
L497-L508.

Shime H, Yabu M, Akazawa T, et al. Tumor-secreted lactic acid promotes
1L-23/IL-17 proinflammatory pathway. ] Immunol, 2008, 180(11):
7175-7183.

Numasaki M, Watanabe M, Suzuki T, et al. IL-17 enhances the net
angiogenic activity and in vivo growth of human non-small cell lung cancer
in SCID mice through promoting CXCR-2-dependent angiogenesis. J
Immunol, 2005, 175(9): 6177-6189.

Zarogoulidis P, Katsikogianni F, Tsiouda T, et al. Interleukin-8 and
interleukin-17 for cancer. Cancer Invest, 2014, 32(2): 197-208.

Chung AS, Wu XM, Zhuang GL, et al. An interleukin-17-mediated paracrine
network promotes tumor resistance to anti-angiogenic therapy. Nat Med,
2013,19(9): 1114-1123.

Carmi Y, Rinott G, Dotan §, et al. Microenvironment-derived IL-1 and
IL-17 interact in the control of lung metastasis. ] Immunol, 2011, 186(6):
3462-3471.

Jungnickel C, Wonnenberg B, Karabiber O, et al. Cigarette smoke induced
disruption of pulmonary barrier and bacterial translocation drive tumor
associated inflammation and growth. Am J Physiol Lung Cell Mol Physiol,
20185: ajplung 00116 02015.

Coffelt SB, Kersten K, Doornebal CW, et al. IL-17-producing gammadelta T
cells and neutrophils conspire to promote breast cancer metastasis. Nature,
2015, 522(7556): 345-348.

Reppert S, Boross I, Koslowski M, et al. A role for T-bet-mediated tumour
immune surveillance in anti-IL-17A treatment of lung cancer. Nat Commun,
2011, 2: 600.

Gu K, Li MM, Shen J, et al. Interleukin-17-induced EMT promotes lung
cancer cell migration and invasion via NF-kappaB/ZEB1 signal pathway.
AmJ Cancer Res, 2015, 5(3): 1169-1179.

Chen X, Xie Q, Cheng X, et al. Role of interleukin-17 in lymphangiogenesis

in non-small-cell lung cancer: Enhanced production of vascular endothelial

64

65

66

67

68

69

70

71

growth factor C in non-small-cell lung carcinoma cells. Cancer Sci, 2010,
101(11): 2384-2390.

Shiau MY, Fan LC, Yang SC, et al. Human papillomavirus up-regulates
MMP-2 and MMP-9 expression and activity by inducing interleukin-8 in
lung adenocarcinomas. PLoS One, 2013, 8(1): eS4423.

Li Q Liu L, Zhang Q, et al. Interleukin-17 indirectly promotes M2
macrophage differentiation through stimulation of COX-2/PGE2 pathway
in the cancer cells. Cancer Res Treat, 2014, 46(3): 297-306.

Lin H, Tong ZH, Xu QQ, et al. Interplay of Th1 and Th17 cells in murine
models of malignant pleural effusion. Am J Respir Crit Care Med, 2014,
189(6): 697-706.

Rega A, Terlizzi M, Luciano A, et al. Plasmacytoid dendritic cells play a key
role in tumor progression in lipopolysaccharide-stimulated lung tumor-
bearing mice. ] Immunol, 2013, 190(5): 2391-2402.

Martin-Orozco N, Muranski P, Chung Y, et al. T helper 17 cells promote
cytotoxic T cell activation in tumor immunity. Immunity, 2009, 31(5):
787-798.

Marshall NA, Galvin KC, Corcoran AM, et al. Immunotherapy with PI3K
inhibitor and Toll-like receptor agonist induces IFN-gamma+IL-17+
polyfunctional T cells that mediate rejection of murine tumors. Cancer Res,
2012,72(3): $81-591.

Hamai A, Pignon P, Raimbaud I, et al. Human T (H)17 immune cells specific
for the tumor antigen MAGE-A3 convert to IFN-gamma-secreting cells
as they differentiate into effector T cells in vivo. Cancer Res, 2012, 72(5):
1059-1063.

Cheng M, Qian LT, Shen GD, et al. Microbiota modulate tumoral immune
surveillance in lung through a y8T17 immune cell-dependent mechanism.

Cancer Res, 2014, 74(15): 4030-4041.

(Wehy: 2015-12-01 f&[8]: 2015-12-20 f&[H]: 2015-12-22)
(ARSI )

Cite this article as: Mei JD, Liu LX. Role of Interleukin 17 in Lung Carcinogenesis and Lung Cancer Progression. Zhongguo Fei Ai Za
Zhi, 2016, 19(1): 46-S1. [FEAS, XM, 1190 3 -17AE N S A L v i) P P S LRI FE b . v e i 2 &5, 2016, 19(1):

46-51.] doi: 10.3779/j.issn.1009-3419.2016.01.06

00000
www.lungca.org





