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COPD) &1 4 i PRI X8 Jiti i A A< S RS i 52y, Aar i - 43 Ay AR DG S8 AE 240 B PR FIL-18, IL-6, TNF-a
FIL-87F X — i B R FERIAE R, JERIT AT REAH G MR Sl % . ik R s~8J#E (20~25 g) I i
PECs7/BL6/INER, BRI A E W IFELPS 1Y Ty kA HECOPDAE Y, YECOPDAAY 1) B filh IV 5 Lewis
Jifi## (Lewis lung cancer, LLC)ZHMLE: 7. COPDA I Mlids /N R AL s 7ECOPD & I fili fi /)y BB Y A 3
fith I 30 2o v S i AR A M R, DA ST 4 W SRR R YT I COPD A I il /N A A . LI L
W2 IR YT I COPD A IR Il i AL/ N . R 48 SR IR 7 Y COPD A I i A5 76 /N B DA B B4l
Jiti 9 A 76 /0 R 3 20 ek e ) A K IR R B R B o DLIE H /N RAE M X IR, FHELIS ARSI JF: Lb 45 B4l
COPD/NEL . HAZEJE /N . COPDA IF M /N . 2 W R IR YT B COPD A3 JF il /N BRI 7 1L -
18, IL-6, TNF-a, IL-87K°F, HIReal-time PCR J7 A5k s 4H /I FRUMH 4 23 P4 1 3 48 i 41 g IR -1
FHR I mRNAR) 3B K, I Western [V A6 33 S 21 /)N BRI 20 280 PN — L AH OG5 538 B 91554
F-Stat3, ERK1/2, NF-xB, IxkBaffififbtbfil. &R Suaiffi/ Ak, coPDAIMiE /N
B AR AE AR, R AR AR, I R AL B R R 2, 2R A SR E L (P<0.05);
1M 28 B e iR 97 B COPD & Jf il /N B, X S MU R A RIR T A Fr TR, ZFAGIT#E X
(P<0.05). IL-1B, IL-6, IL-87ECOPD I ilifea fifi 2 23 Ko ML 3% v (1% 3 1 B (9] 45 4 B ali il 937 2 J% Bl
COPDAL i, ZRAG 2B L (P<0.05), HAIL-67ECOPDA I Mili e /)N BUIT 21 21 P it 2 ik 7K
Bl fili g M B s COPD /N R 2% LA b, HABIE % 6 AL/ BRI s A5 A b, 98 Lo s Ho A 3
Tt 98 i 20 B R, T8 S e YA T 1 /0N B S8 S A B IR 1 I K P B BT R B, 2 R A St
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I it /N U 21 25T 0K X3RS 5 40 F IR AL LU I B B IR TP A AR EE I T R, Z R A ST
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Effect of IL-1§, IL-6, TNF-a and IL-8 on the growth and

Abstract

Keywords

metastasis of lung cancer in chronic obstructive
pulmonary disease

SONG Shufan, XIN Ping
(Department of Respiration Medicine, Fourth People’s Hospital of Shenyang, Shengyang 110000, China)

Objective: To observe the influence of chronic obstructive pulmonary disease (COPD)-like chronic inflammation
on the growth and metastasis of lung cancer through a mouse model, analyze the role of IL-1p, IL-6, TNF-a and
IL-8 in the progression, and to find the probable signaling pathway. Methods: We selected male C57/BL6 mice
aged 5-8 weeks, weighted 20-25 g to establish a COPD-like mouse model by smoking and instilled intratracheally
with LPS. Lewis lung cancer cells (LLC) were implanted by directly puncturing through the skin and intercostal
space into the lung to establish a lung cancer model, and implanted into the lung of COPD-like mouse to establish
a COPD combined with lung cancer model. Methylprednisolone was injected into COPD combined with lung
cancer model to establish a methylprednisolone-treated model. We observed and compared the tumor size and
metastases number of COPD-lung cancer mouse model, lung cancer mouse model and methylprednisolone-
treated COPD-lung cancer mouse model. We detected the levels of IL-1p, IL-6, IL-8, TNF-a in serum by ELISA,
and the expression of their mRNA in lung using real-time PCR in each group. And we also detected the expression
of some probable signal molecule (Stat3, ERK1/2, NF-«B, and IxBa) in the lung of these S mice groups to find out
the relative signaling pathway involved in the promoting process of chronic inflammation in COPD on the growth
and metastasis of lung cancer. Results: Compared with lung cancer mice, the mice with lung cancer combined
COPD had shorter median survival times, larger volumes of tumor nudes, and larger numbers of metastases, but
if they were treated with methylprednisolone, all these changes come down, the differences were all statistically
significant (P<0.0S). The levels of IL-1p, IL-6, IL-8 in the COPD-lung cancer mice serum were significantly
higher than COPD mice without lung cancer and lung cancer mice without COPD (P<0.05), and IL-6 increased
much more sharply than other inflammatory cytokines in COPD-lung cancer mice, which increased about 2 times
more than COPD mice and lung cancer mice, and 5 times more than control mice. In methylprednisolone-treated
COPD-lung cancer mice, levels of all the inflammatory cytokines decreased. The activation ratios of Stat3, NF-
kB, IkBa were significantly higher in COPD-lung cancer mice than control mice, COPD mice, and lung cancer
mice (P<0.05), and significantly lower in methylprednisolone-treated COPD-lung cancer mice than untreated
(P<0.05). Conclusion: The chronic inflammatory environment can promote the growth and metastasis of lung
cancer, and then shorten the survival of lung cancer in our mouse model, controlling the inflammation using
methylprednisolone can inhibit the promoting effect of COPD on lung cancer. IL-6 and IL-8 play roles in the
promoting effect of chronic inflammation in COPD mice on the growth and metastasis of lung cancer.

chronic obstructive pulmonary disease; lung cancer; mouse model; growth and metastasis; inflammatory

cytokines
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BB R AR 3 ] J O BB A BE /N R, SRR
TR AL, mdlrof, A Bh AR RO £ kK
N B e M it e N FROBE AR 4 8] S, 0 D R
AhFE/NER, TEEEICH A2, PR HR O il 5 5 B8
SR G
1.2.5 DR iF £ o fm e B -F KT

COPDHMEAIZ /NE . IEH X 21/, COPD
AR BL R A/ . W R IRYT I COPD
B IR R A /N, g 20, ANERURRIR S
MR, MARAS B F 2.0, 4 CF2 000 r/min
B020 min, FEUMK, -80 CHLLF BT
ELISAKG I . FHELISA: Kl /) B S 1L -16,
IL-6, TNE-afl1L-87K - Fi 25 R34 7™ 4% 44 1hi BH
SEEE (=
1.2.6 B3 K Z % PCR &M IL-1f, IL-6, TNF-a
Fo IL-8 89 & ik K P

COPDALAY A /N . IEH KRR AL /N . AL
i AR INE . COPDA I I Ao it Jia A5 8 41 /N BRL
2 W5 IR YT M COPD & I I A i e BB B 4 /N B
Bpel2001, LIGAPDHAE WM S X, {fi HlTaKaRa

NG| SYBRPremixEXTaqTMfEt?ﬂJﬁﬁfgﬁguﬁizlK EF'
PRI RNAFF AT 90 E ®PCRY Y, S HrIL-1B,
IL-6, TNF-aflIL-8 mRNAMEIL/KF, IL-185]
Y. F#S'-CATCAGCACCTCTCAAGCAG-3',
TU#S'-AGTCCACATTCAGCACAGGA-3', IL-65]
Y. FW#S'-AGTGAGGAACAAGCCAGAGC-3',
T#5-GCATTTGTGGTTGGGTCAG-3's TNF-a
3% . $'-CCTGTGAGGAGGACGAACA-3', F
#S'-TTGAGCCAGAAGAGGTTGAG-3'. IL-8
5% : $'"-CAGCCTTCCTGATTTCTGC-3', F
J#5'-ACTTCTCCACAACCCTCTGC-3's NS %
[N GAPDH5|¥: Lii#5'-CTTAGCACCCCTGGC
CAAG-3', Tiif5'-GATGTTCTGGAGAGCCCCG-3',
fic 20 uLZ WA Z . 2x SYBRPremixExTaq™™ 10 uL,
10 pmol/L PCR - T ii#5140.4 uL, ROXReferenceDye
(50x) 0.4 uL, cDNAMH2.0 uL, ddH,O 6.8 L. F
ABIPRISM 7500 P 52 B 5 ' 5 PCRY H X4 3
cDNAF- KM I P ik 1
1.2.7 R AL Y Western ¥ i A & & £ ik

BGE A £ 1.5 mL Eppendorf® i1, il
Al ddH,0 Meax FAEZEMPHES uL, PRUEER LA
NS0 mg, EAFL20 uL, BHIRAJEE AR
Tk K KIS minfl 8 AR ME, % — 2 Wy A
F| EREFLP . fHES0 VE RN A8 8 &0 M 2 4
BT, PCHIERE 120 V, R 22 N 4 S e
RPZal o EAAR D B8 ™ A 42 B & vl WA AT,
Multi Gauge 3K {473 B 451 K BE A IF A7 Lh#. 1E
BRIL-64H 55 0 FE AR H & f i il
DAL 5 4G (19 2 (1 A0 45 : NF-xB, Phospho-IxBa,
IxBa, Phospho-ERK1/2, ERK1/2, Phospho-
Stat3, Stat3Ll M NZHEHGAPDH,

1.3 GitF4bE

JIT AT GEREFI R 35 FH SPSS17.0 58 4R 4 43 #T
THEGORMEOE LA R bR i 22 (es) R, AR A7 00 BT
JHKaplan-Meier{%, 2041 [A] AR HI SR &R 07 2243
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2.2 fE/NRETFHLST
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RUNGUR AR, VEAAF I ZOT i s &3 COPD
A It IR At /N B 7 A= A [ (15.0£0.97) d]FH .46
B, M2 H SRR /N FR A A AN [ (20£1.26) d]
MEARIGITHAE K, (HA5JE T s gl il /N B[ (23.0%
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B /NRBBHERFEYVIF (HE, x 100)
Figure 1 Lung tissue pathological sections (HE, x 100)

(A)IEH /MG (B)COPD/IML; (C) I IR/ N s (D) B2 s AL/ B

(A) Normal mice; (B) COPD mice; (C) Orthotopic lung cancer mice; (D) Subcutaneous lung cancer mice.
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Figure 2 Survival curves of lung cancer model mice
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55 v ali JE Ay il /N A AR L, cOPDA A
ANE T 958 70N BSRS89 AR B AR A, M PN ik
JERE RSB 22 ELH PO RS, e
IRYT I R FUR AR IR YT AN, R R b
BRIGIT A o 5l B il /) BB 7R 2 AR
e, COPDA I JE A il /N BRURSE U 20 1) firb 8 A PR A
K, W IRIT AR MR RIGIT AN, 5
POl il A /N RUBERU AR L, COPD & J1: il &%
B /I BUASE 7 2 XU o B R Ak Bt 3 2, F R
BT B/ BOSUI G B 3 R IR T >, 2R3
HG i X (P<0.05, #£1).

2.4 INRIMFEXEMMEF IL-6, TNF-a, IL-1p
X IL-8 7K FHJ ELISA #il 45 R

COPDRAY A /NI HIL-6, TNF-a, IL-1p
KL -8 /KB IE # X AN &, 2R A5
TH# R L (P<0.05) o A P 2 L3 48 A X+ 7K F- 7]
COPDA I Mt /I LB I35 9 4 40 i A 7 7K S iR 47
IS, COPD A I ilidi /Iy BRI v 4 Fh 4% AE 41 it
7K 4 8 T 1E 5 6 B/NEL, BRTNF-a LM H At
3FP A AE A F K3 & T 4iCOPD /MR, 2%
Y5 i1t 247 L (P<0.05) . Wi iRIFHICOPD
A I /N BT RAE NP K R RIBITA T
M, 290 %% L (P<0.05, £2).

2 /INGR I 5 28 9iE 20 R B F AR 45 R (n=20)

R 1 ANE) A 8 P A R K /N R Fe 7 i kL L A2
Table 1 Comparison of tumor volume and metastasis

between the different groups

eSSl YRR /mm R R AL/ BT
JEA AL
it s 0.83 +0.36 0.25+0.16
COPD+/ilifa 4.22 + 0.60* 14.67 + 2.91*
2k e iRy 2.17 £ 0.44° 6.33 £2.03°
B R R
Jiti 8 10.33 £2.27 —
COPD+/iiif# 40.03 + 0.35* =
2R IEIRYT 20.10 + 0.21° —
2 R IR AE
il — 0.67 +0.30
COPD /¥ — 4.67 +0.88"
EEULY ATy — 1.35+0.35°

AR AR L, *P<0.055 HRZIARITIICOPD
BT R AL, "P<0.05.

Compared with the lung cancer group, *P<0.05; compared with
the COPD + lung cancer group without methylprednisolone

treatment, "P<0.05.

Table 2 Detection of inflammatory cytokines in serum of mice (n=20)

21 51 IL-1B/(pgmL ") IL-6/(pg-mL ") TNF-a/(pg-mL ") IL-8/(pg-mL ")
1E X IR 1.32 £ 1.01 28.56 + 3.85 1.24 £ 0.92 485.60 + 82.03
COPDZH 5.68 = 1.59* 68.84 + 26.22* 6.09 + 1.60* 1003.95 + 155.86*
T 4 s 20 5.97 +2.55* 69.67 + 16.78* 6.17 + 1.75* 1112.63 + 414.72*
COPD -+ .4 it 21 11.91 +2.83%° 165.25 + 35.87%° 6.43 +3.18% 1799.51 + 419.53%°
HH I IR YT A 8.41+2.36' 71.02 + 13.47' 3.08 £0.77" 1231.69 = 432.18%"

FIER X IRALILEE, *P<0.05; 5COPDALILEL, “P<0.05; AL L, *P<0.0s; 5COPD+HALMIALL LA,
'P<0.05.

Compared with the normal congtrol group, *P<0.05; compared with the COPD group, “P<0.05; compared with the lung cancer group,
¥ P<0.05; compared with the COPD + lung cancer group,, 'P<0.05.

25 MRITAANESERBXBENERELLLH H Y FRIROK V- TR R ;. COPD A Il 20
AU 45 R TxBa v Stat3 A A LU 4] 12 o T AR %) B4 | Sl

S K HaicOPDA s & W 3 IRIT I COPDA I
i 9 26 fifi 20 250 3% 9 3k 3R S 5 0 T B TR AL e i 1
BRIBITHAANRREN TR, Z25WA%11%E

FRIkBa, ERK1/2H1Stat3iX 3% (5550 T 745
2H (] () 22 38 K AR U AN K, {H AV Phospho-IkBa,
Phospho-ERK1/2FlPhospho-Stat3 7 COPDH % filiJ#
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X (P<0.05) . [AIFE, I B NE-xBTE £ 41 il 41 212,
WNHRIB KL ZE R AR, (B4 EZNE-xBHY

i /N BRI A 21 5 3 W ERK L /209 16 AL LU B FAS i T 2R
Al /N, R —E R R PR, ZREASR

FB G R ERIE 5 0 TR ES; A~ i1 X (P<0.05; 3, #£3).
o, 5HABZK WA E S5 F AR, COPDE I it
Nuclear NF-kB -’ —
TORINEAD o s e e e
Phospho-IkBa PR - -— T S—
I — - - o=
Phospho-ERK1/2 i e —
s/
Phospho-Stat3 m 3 _m
S s ———
1 e —
® ¥ S &
R é\c s & QX 65) : 630 . ém
C?oc Xc}"& OOQ QP& ) %o\o‘»
O S
Qo &
S o
&
B 3 /MR ALELES S FEAREEHRN
Figure 3 Expression of signal-related molecular protein in lung tissue of mice
FINRMAREXESH FEAREEKN (n=20)
Table 3 Expression of signal related molecular protein in lung tissue of mice (#=20)
ZH 531 NF-xB IkBa ERK1/2 Stat3
IEH /N 0.58 + 0.04 0.38 +0.02 0.29 +0.01 0.26 +0.01
COPD/) LA 0.96 = 0.08* 0.51 + 0.04* 0.30 = 0.02* 0.41 = 0.03*
Ly k| 0.76 + 0.06 0.40 = 0.03 0.43 = 0.03 0.37 £ 0.02
COPD-+H.40i iz /N FR 4 1.62 +0.12° 0.54 + 0.05" 0.37 + 0.02° 0.45 +0.03
F s g ia T 4l 0.78 + 0.07* 0.47 + 0.03* 0.31 +0.02* 0.26 + 0.01*
IEE /N4, *P<0.05; SRt/ NRAFEL, "P<0.05,

Compared with the normal mice group, *P<0.05; compared with the pure lung cancer mice group, “P<0.05.

3 it

COPD I fiti 6 15 > B Hilfi K 1 A& 95 38 S s 5B
Hi PTG B, BN Z BT
2 R RO R 78 RS2 7 X s oy oG R
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