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WO OE.HB] SIS Mg A B E 2 8 Claudin-1 89 3% 58 5 1ML 98 AE B 19 41 ¢
P, UL BT A W R BRAR A UG &R, [k ] 45 W i 57 B, >R RT-
PCR 1 Western Blot J5 32 ¥ 1l ) 988 2H 23 19 5% 20 217 Claudin-1 93635 | SR FH ELISA 95 1
I R85 I3 98 AE BT 7K, 20 BT A 5 00 S M DL R T 38 5 58 5 I PR s B AIE Y 6 R 2T
3AEAAFINZE , /3 #1 Claudin-1 FIRAEH FH5EE R R, [45E ] Claudin-1 mRNA
P 25 78 9 55 AL 2 fIG 3R 55 78 s 4 28 rp i 36 3K(1.34+0.36 vs 3.24+1.47, P=0.005;0.92+0.28
vs 2.41+1.25,P=0.007); il & 1l 7 TNF-o 11-6 IL-18 7K 7 ¥ 0 & i Ffa e A B (P=
0.010,0.003,0.001 ) ; Spearman £ % & B Claudin-1 2% 35 FIlL 3 9 5E B 77K F 2 1E A& (P<
0.05); Claudin-1 £ 171 F 3k K 7% 95 £ 7K F 345 TNM 7308 . bR B | ik a5 5 A7 ¢
(P<0.05) . Log-rank (Mantel-Cox)f % & il Claudin-1 2235 FlIlLTE 2 AE P F 7K - 3 J& 52 i 18 %
R ZE . [458 ] 45 M8 4120 Claudin-1 19 3 35 AT 99 N T AE7E A e vt &
¥ B H TR RS2 R

B L 45 IR Claudin-1; R AE K F 5 I AR FRAFAE ; TS

FE S %S R735.3*5 XHkARIZES A XEHRS :1671-170X(2020)06-0517-05
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Correlation between Claudin-1 and Serum Inflammatory Cy-

tokines in Colon Cancer and Their Clinical Significance
ZHOU Xiao-hua,Ll He, TIAN You-jing
(The First Affiliated Hospital of Hainan Medical University ,Haikou 570102, China)

Abstract; [ Objective | To explore the relationship between the expression of claudin-1 in colon
tumor tissues and serum inflammatory cytokines,and their relationship with the clinicopathologi-
cal characteristics and prognosis of patients. [ Methods ] The mRNA and protein expression of
Claudin-1 in tumor tissues and pericancerous tissues of 57 colon cancer patients were detected by
RT-PCR and Western blot,respectively. The serum levels of inflammatory cytokines of patients
were measured by ELISA. The relationship between expression of claudin-1 and serum inflamma-
tory cytokines with clinicopathological characteristics and the prognosis was analyzed. [Results]
The expression of claudin-1 mRNA and protein in cancer tissues was significantly higher than
that in pericancerous tissues (3.24+1.47 vs. 1.34+0.36, P=0.005;2.41+1.25 vs. 0.92+0.28,P=
0.007). Serum levels of TNF-a,IL-6,1L-13 of patients were significantly higher than those of
healthy subjects(P=0.010,0.003 and 0.001). Spearman test revealed a positive correlation between
claudin-1 expression and serum inflammatory cytokines (P<0.05). Chi-square analysis found that
both the levels of claudin-1 and inflammatory cytokines were related to TNM stage, degree of dif-
ferentiation and lymph node metastasis (all P<0.05). Log-rank (Mantel-Cox) test showed that both
the levels of claudin-1 expression and inflammatory cytokines were associated with the prognosis
of patients. [Conclusion] The expression of claudin-1 in colon tumor tissues is correlated with
serum inflammatory cytokines,and both of them are factors affecting the prognosis of patients.

Subject words:colon cancer;Claudin-1;inflammatory cytokines;clinicopathologic feature ; prognosis
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[F] 72 B Y 3R 8 HE IE W 45 I A 21 Claudin-1 25
AEHE bR 20 AR | R M 1 2 R R R S 1 AR
Jo T K G B, TR BEL L DR 43 A ) BT ek
[ T8 i ADLA B 2 5 AL 26 5 B B O D BB AR
M, TE45 W g girh ol T 240 B AR = 0, Al
Claudin-1 i B 3Rk WH5E B, 45 I 48U = 3R
ik 1 Claudin-1 X%t 25 Ji 09 & iE H A7 42 3 /F H
Claudin-1 & 235 F1 R AE T TNF-a 7K 5 IEAH 5,
EATAT LA S 45 I s A0 B b B [A) 58 B AL AR AL
S — 1, w2 ik A Claudin-1 35 T Notch {55
B PR RAE E A 5 KA Ak S s A
H Claudin-1 A2 B 6 1K (7 240 B Al 1 el 2 | S 302
HA LK TIHA MRS AFHY) R E TR ™
ARFEPEZRS, HETX T Claudin-1 5 R AE H M
WEFER D AW A I Claudin-1 75 25 7 i 41 41
HP IR R 38 AR TR R E 1 2KF |, 43 Claudin-1
5 5 0E iAH e R 1T Claudin-1 2635 XF 2% 7 )i S &
BUIAR S 14 5% 0 B I IR 3 S, Ry 4 i Ji Ry 4 4t
HIR I

| HR5T®

1.1 —mHER

BEFE 2014 4F 3 H & 2015 4F 7 AR BALBLTR
YT 10 57 B2 R 98 B E B E 0 52, JB B AR B A 2
ST ALY SOHARIG Y o e B 33 B, Lotk 24
Bl SE W 25~71 % P44 54.8+7.7 %, <60 ¥ 25 fil
=60 % 32 ] ; PR A2 <Sem # 28 ], =5cm # 29
] AT R L S5 5 72 2 30 191, Ttk LD 4 #8427 Bl
%434k 25 41, i b 434k 32 61 TNM 4348 1 ~ 149
27 0, M~V 30 1, B B, dd o i s sl 42 12
77 R R E IEATREDT, BEUT N ARG A 1 —
B RO S A5 5 A BERE, BE VI kIR Dy 2018
8 H, RVIRH ., BE A (overall
survival,08) T AR5 EIFE T AYBTIE] . ARBFFE 48 B [
e PR bl 2> A AL
1.2 FERXFFUF

PCR 519 1 75 M 4 e 2 2R W) BHECA BR A ml &
B, B¥PL A Claudin-1 Hi1& W B Abcam, Trizol W H
Invitrogen , PrimeScript™ RT reagent Kit Jz %% 5% i
& W B Takara, DNAmarker PCR MasterMix § 1 i
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& A RN 2R () A PR A R A B TNF-
o JL-6 IL-1B #:i ELISA 57 & W [ i 2849
B A BRA A B bR (3E [ BioTek), HL kAL (AL 57
—AX#%] ), PCR {¥(Bio-rad), 231X (Bio-rad).,
1.3 RT-PCR #& iUl Claudin-1 mRNA

FH Trizol 153 54 U 55 4L SURN 45 i ek g 2L 4L 11
AR RNA e B 2 SR & i W 55 1 cDNA, DA
cDNA At T PCR 973, §7 345149 W Table 1.
J2 % 45 I B PCR P29 I 1.5% Bt B W 6 Jie fEL 9k
LA GAPDH N2, M4 iUk 4541 11 FRURT 52 B X
mRNA /)& 5 AT A 2 i i, BRI LI — A
AT BRI

Table 1 Primers for RT-PCR

Gene Primer sequence
Claudin-1
Forward 5'-GCCCTACTTTGCTGTTCCTG-3’
Reverse 5'-CCCTTCCCCCAATTGAGTAT-3’
GAPDH
Forward 5'-CGGGAAGCTTGTCATCAATGG-3’
Reverse 5'-GGCAGTGATGGCATGGACTG-3’

1.4 Western blot #il] Claudin-1 & H

AT H AR A YR IR T B E B F AR VIR 44
IARAET—-80°C,, i I, B — 7 5 A1) Jif 78 £ 27 ko
AL, A RIPA 2 A ol 40 M 72 4 240, OF 850
WA B, T BCA ¥R 20 K I 25 vk B s, B
28 10% SDS-PAGE LUK 73 252 90min, 5¢ 85 ¥
E BT PVDF E E 5% M08 4= 0% 28 5 B ] 2h,
A —HUTE 4CTFWEF R, RIE A B H i
A 2h,TBST ¥ 3 G i 1 WesternBrightTM ECL
prime AR s, IR T 2 B AT

UL, R T fE R A E M BT, FF Claudin-1
B ARBAT 3 S Mg A 40 Claudin-1 19 Rk
HE TR A S 2 A5 A Z R Claudin-1 2 H
Ik, W AR R,
1.5 ImiEXRERF TNF-o,1L-6,1L-1 I E

FARHT 2~3 K, IR # K L Sml, 30001r/min
B0 10min 4 B ML, AR 45 BE B G s Rk
(ELISA) 25 &5 56 WA 45 00 2 1M 35 H TNF-ou JIL-6 \11L-
1B M, O B 10 FEA (R R LY , LAAR R 9 7
P E TNF-o 11-6 11-1B /K BUOE X R AE Jg 4 B

[ NS I LTI W 12 B L T | R s A |
T ARt B 3 TUARE R 5 br s
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X RAME s, D TXIRAR 1.5 505
KA, AR AR E A 2 WL S A
TR K WA ki B AR 90 TR KP4
AL,
1.6 ZitF4biE

Bl R A SPSS 17.0 #4430, i BRI LI
B BRE 22 (o) TR 5 LB AR LE AR ¢ K S0 5K ¢
K, A OCPE B R H Spearman Bk AH G R BT %,
P<0.05 W 2ESH G E X,
2 &F R
2.1 Claudin-1 mRNA . EBEMEAHLAFEZHLR
R RIE

Claudin-1 mRNA 7E45 796 g 55 41 20 (4 A %
FIR B0 3.24+1.47 1.3420.36, 255441t
B X (P=0.005) ;Claudin-1 7K [ 75 45 W 8 i 55 41 40
WP AT A A Ol 2.41+1.25.0.92+0.28, £ 5%
BG4 L (P=0.007),5 RT-PCR 25 £ —%, WL
Figure 1,Table 2, H1 T Claudin-1 ) mRNA ik Fl
AR A — 80, R A Claudin-1 2 1 52
B H T IR 2250 17
2.2 HiFEEREIFRERTFKE

i Table 3 B, 4hil¥E 5 M TNF-o 116,
IL-1B K F4350 (1.81£1.17)ng/ml  (0.6120.19)ng/ml |
(0.4320.14)ng/ml, XFHEZL 551 K (0.59+0.31)ng/ml
(0.32+0.05)ng/ml . (0.19+0.03)ng/ml, 1 £H Fb 4 4% 45
bR S A g it2# 3 X (P=0.010.,0.003.0.001) ,
2.3 Claudin-1 SRIEEFHIHEXES T

Spearman 1 % 45 % i 75, Claudin-1 4 F1
TNF-a 7K 5 1E 4 56 (1=0.268 , P=0.043) ; Claudin-1

FEHY L6 KPR IEAHK (1=0415,P=0.007) ;Claudin-1
AL B o2 IEAHDC (1=0.441,P=0.004) ,
2.4 Claudin-1 E8  RERFES5HFBIFMERNHEXE
57 & T, Claudin-1 £ /5 235 38 fi], Ik
ik 19 Bl ; 5 E N T i 1k 34 6] (IR 23k 33 1, Xt
Claudin-1 8 [ | il 7% 2 A P FIE ARG 22 800017
AL BT & B, Claudin-1 25 A F ik | I3 2848 N
FACF BG4 R Mg B AR TEOE (P> 0.05),
M5 TNM 433 e | Wk a5 A 56 (P
$4<0.05), UL Table 4,
2.5 Claudin-l EA KRERTFELEHEEREEEFEST
g5 i A Y 3 AE A AF 4 W Figure 2 TR,
JC B4 M 2% . Log-rank (Mantel-Cox) i % & #1 |
Claudin-1 /&5 3% 5 AL 35 B H 19 3 4R AL A7 01 1L 3
PSR Gt E R L (P=0.0494,95%CI:1.002~6.534) ,
W] Claudin-1 (28 1K 2 5% M i85 WS 19 B 26 5 RAE
B 1R AT AR K O 5B & 1) 3 AR AR A7 M Lt
72 5 (P=0.0397,95%C1.1.046~6.498) , % B % 4iE
TR EF G EE, A, & Claudin-1 &
5 g TR A K Claudin-1 8% 5184

Table 2 Relative expressions of Claudin-1 mRNA and protein

371
358

371
358

A, Claudin-1 mRNA three repeats;B,Claudin-1 protein

GAPDH GAPDH GAPDH Claudin-1 Claudin-1 Claudin-1

Group n  Claudin-1 mRNA Claudin-1 protein
Paracarcinoma tissue 57 1.34+0.36 0.92+0.28
Tumor tissue 57 3.24+1.47 2.41+1.25

t - 5.816 5.503

P - 0.005 0.007

Table 3 Levels of inflammatory cytokines
Group n TNF-a(ng/ml) IL-6(ng/ml) IL-1B(ng/ml)
Healthy 10 0.59+0.31 0.32+0.05 0.19+0.03
Colon cancer 57 1.81+1.17 0.61+0.19 0.43+0.14
t - 5.162 5.825 5.647
P - 0.010 0.003 0.001
B
Paracarcinoma tissue Tumor tissue
Tumar

GAPDH GAPDH GAPDH Claudin-1 Claudin-1 Claudin-1

Figure 1 Claudin-1 mRNA and protein levels in colon cancer tissues and paracarcinoma tissues

tissue

Paracarcinoma
tissue
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—— High Claudin-1
=+ Low Claudin-1
—— High inflammatory cytokines

-+ Low inflammatory cytokines

Survival

50

30 40

Time(months)

10 20

Figure 2 The 3-years survival of patients with
colon cancer

Table 4 Relationships between Claudin-1 protein,inflammatory cytokines
levels and clinicopathological parameters of colon cancer

I=A
, B

ST R IR Wi 240 JH A 1, 08T 40 1
b 35E R ALK B IE H A ) e 2 AT SR
FHST SR, A6 MR S AR AR L5 T, DA Claudin-
1 AR EFEEEA R RIL, NIIER KR
MRS TAH R &M 522, Claudinl 257
pNZEINEE RN ST =Y SR A L R i
JEAE 00 5 33KAY Claudin-1 7] LI E-cadherin
JF L8 E-cadhefin/Tef 15 %538 % , 4 #F g i & ™,
73— T, Claudin-1 ] DA3§ i 8 A 1 #8128
45 i 20 0 (R] 78 o 5% A RN g 2k i A9 R
Claudin-1 mRNA F1 Claudin-1 5 A 7 25 iz 98 21 41

TR E & T 5 AL R Claudin-1 YR IK 5
WA RRME M REREAR L, RREN,
Claudin-1 23 B 45 45 W 98 (1) &
Ji 32 0 DR 3 3K B 7% SRy 4

Claudin-1 protein expreission

Inflammatory cytokine levels

Index n : - Jﬁ%%ﬂj,?fﬁéﬁiﬂﬂlﬁﬂﬁl‘ EREXia
Low High ) P Low High P A )
Age(years) 0.036 0.850 0.246 0.620 5 SRR it
<60 25 8 17 1 14 Ah  Claudin-1 9 & 3k 6 F 2%
=60 2 o1 22 W 0 5 LA % | FE R R
Gender 0.324 0.569 0.030 0.863 N e
\ale 3 1 50 (T 5 RS S A SR 45 R
Female 7 17 0 14 # W] Claudin-1 FEH MRS
TNM 5.067 0.024 10.898 0.001  TNM 733 3 AL FE ik L 25
-1 213 14 1710 FERS AT YIS0
m-~1V 30 6 24 6 24 e
Tumor diameter(cm) 0.140 0.708 0.845 0.358
<5 28 10 18 315 TE R ) e Jevh | Rk A
=5 29 9 20 10 19 THA A ZMBIVER  H 5t
Lymphatic metastasis 5.067 0.024 7.620 0.006 s i PR 7o X 3 4 fif AR B 48
Yes 30 6 24 7 23 P IERy
Xe 0o Iz AU R HCR LS 7
Dt o 4311 0.038 7.143 0008  URIAHMLIN T A 2 ]
High and middle 32 7 25 8 24 {& (reactive nitrogen interme-
Low 25 12 13 15 10 diaters) HIIF 1 %% (reactive

e T B ML 3 AR A7 R E R NG X
(P=0.8843,0.8738) ,

3 1 i

B I ARy L B A i 18] R B A O AR 5 2
ZUSERENE R Wb BEA5 R | [R) I 742 ) 200 L 55 B 5 1 K
FiE 73 iz i A5 T7 A A PR AR Y, AR AR
PET b B K9 B I] A S8 3 22 ) i 0y L 9 1 e e,
WP EAZ R AU R E, RN
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oxygen species) 55 YR A AL DNA | DA -5 S0 9 AH
CHE DR | B Al A e AR Y U, TR Y R
XF JAE AT IRA R EAE . g L 2L A 358 AT
SR pH VHE R oy B A Hoh A R
AU T, AAAT T2 5 A% 240 i 21 Jie g L
I E S A S, 3 T LA 98 M A ok A8 AR i, S e
TR 1) A A R RS 2 it SR W) B FE G T A v
FRGEAEIR IhTeE A0 LA B i Jed 200 e 2 e 1 ot i P e
SRR B RAEH T, TNF-o [ IL-6 F [L-18 7E i
JeA 1) R TR Rt b o T A AR ST B Al i AR
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I TNF-o JL-6 TL-18 /K -2 & 3 F % i
NHE I R AR S PE 50 B & B, TNF-u [ IL-6 T IL-18 5
FBE I TNM 433 (bR MR L5568 DL R
(L EL A B AR S, UESE T RORE N T 1R 45 T
KB R E AR,

ok B 22 1 E % 2 B R 48 Claudin-1 1Y =
FIRFRAE R FAELE LT, Claudin-1 AR LA 0
RAE B F oKV, ROE A mT DL Rk ok AR
Claudin-1 B3k, Weiler ZE00F 58 & B, {8 F TNF-o
Ab TR A5 Claudin-1 AR X BT 5. Sk,
H Ak 7 m o s s b AR s LR B,
Claudin-1 £ 1 19 335 F1 5 A F TNF-au IL-6 \IL-18
Y 5L TE AR G R WIFE b8 (4 % ' b Claudin-1 Fl4¢
ik 7 HAT INFEER R A AL ik — 2B 5T
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