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Level of oxidative stress and Klotho promoter methylation in the plasma of

patients with non—-small cell lung cancer
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[ Abstract ]Objective . To investigate the level of oxidative stress and Klotho promoter methylation in the plasma of patients with non—
small cell lung cancer(NSCLC) and their clinical significance. Methods : Plasma samples were collected from 66 patients,who were
diagnosed with NSCLC in Sichuan Provincial People’s Hospital (as observation group),and 50 healthy people (as control group).
Assay kits were used to determine the levels of superoxide dismutase (SOD),malondialdehyde (MDA ), and catalase(CAT) in plasma.
The mRNA and protein expression of Klotho in plasma was measured/determined by qPCR and Western blot, respectively. Pearson
correlation analysis was performed for the correlation between Klotho expression level and oxidative stress. Klotho methylation level
was determined by methylation—specific PCR(MS—PCR). The methylation rate of CpG islands was determined by pyrosequencing.
Results ; Compared with the control group ,the observation group had significantly reduced levels of SOD[(79.86 + 18.24) mU/L
vs. (94.56 £16.40) mU/L,:=4.487,P=0.000] and CAT[(18.50 +4.62) U/mg vs. (25.26 +3.54) U/mg,t=8.605,P=0.000],but there
was no significant difference in MDA level between the observation group and the control group[(2.87 £2.26) pg/mL vs. (2.52 +
1.06) pg/mL,t= 1.675,P=0.097]. The mRNA and protein expression levels of Klotho in plasma were significantly lower in the obser—
vation group than in the control group(mRNA:0.66 +0.16 vs. 1.04 +0.10,:=14.93, P=0.000; protein:0.70 + 0.20 vs. 1.04 +0.10,:=
10.92,P= 0.000). There was a positive correlation between the protein expression of Klotho and the levels of SOD(r=0.768, P=
0.000) and CAT(r=0.708,P=0.000). Meanwhile,the observation group had an increased methylation level of CpG islands in the Klotho

EBENS: T %, Email;yulu8228@163.com, promoter. Conclusion ; Klotho methylation may be a clinical
B 61 R R G S8 T AL marker of oxidative stress in the plasma of patients with

BEEE: 2 R, Email;244560349@qq.com,, NSCLC.

BEEWH w8 T A AR EHARA (45 :17PJ045), [Key words]non—small cell lung cancer;oxidative stress;Klotho;

5 B4 AR : hutpe//kns.cnki.net/kems/detail/50.1046.R.20181103.1452.020.html methylation ; CpG island

(2018-11-06)



— 194 —

BERERKZFIR 2019 £5 44 55 2 H5 ( Journal of Chongging Medical University 2019.Vol.44 No.2 )

MEAE R fitER A A0 IE S 20 b T a3,
TEFR 294 80% 1 i A A/ INAH ALt (non—small
cell lung cancer, NSCLC), NSCLC #3548 &8 07 He
Ry B 2 IR Ay Ml U 45 Jmy IR T Az A e B
B, AR RVEAR IS5 T NSCLC 1Y
AR SRS AHHLRIAFEF 241 . Klotho J A&
BRI — o AR DT D] 2 R 5 e 174 06 3R
VDA B SZ B ST, AW Klotho 5%
AR TIAH OGS, AW HURT NSCLC 3 1Y i
RGBT 087, 3 — 43 Klotho 7E NSCLC H
4 SEL AR A 4 T A T 4 A €5 F5E Klotho YR IR
FR 31 W B AR H A A AR DCHLT, A 02 e Fn
1BYT NSCLC F-HF LR

I AR

1.1 ABEFH

BEFE 2016 4 2 H 2 2017 4F 6 H 720U )1148 A R E= B fff
124 NSCLC 19 58 I PR RHIEA T Im B 53 A7, IS A 6 7R
B — TR AR AR M AR B | R N | e
O34 MR FE PR TS B B (Union for International Cancer
Control, UICC) 4 Hi £F 8 Jtfilifi TNM Z3 31 br v 2 LAY T (i
KR ) NI LS ) MG ) ik . ABEPRIE
OFrf B f g I 2UR IR A2 N T~ T NSCLC,
JEEAT CT 8% MRL AT, @ i b4 HIo & 91 A
JifrEg s @i AR AT FAR HARBEAT ST BT ; @Il R %A+
FERL QIFE TIRRIE R, T B ki, A7 66 i) NSCLC
BHEE WA ARG, o T 45 A otk 21 A 4R
% (53.00 £ 11.86) % , 247 50 44 (R AR A IR AR v FR 2
GIAADFSE, P B 40 A 2ot 10 A4 (51.82 £ 9.51)
22 NHEME B B 25 RS R L (x°=2.029, P=
0.154),2 HAFEIR 22 H TG 7 X (1=0.621,P=0.536) .
12 A

S SOD 1 PEAS IR ) £ (WST-8 #:) g & 1k (MDA )
KR & S S (CAT) KR &3 0 [ 28 = Rk
Y ARABRAT , EZ DNA Methylation—Gold™ Kit It [ 3% [
EZ Biosystems™ /A ] , MS—PCR ( F 3445 53 PCR) iR 7 &
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e SR ) B 9 oDNA, Klotho 5% [ iiF 5° ~ACCTG-
GTGGCGCACAACC-3", Fiif 5° ~-TTGGCAAACCAACCTAG-
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Vi, BRI N 1.2% HLR 90 V., ARYEHL Ik ERY 1
R SRR AR 1 AR R S A e o e 4 Bk ok
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X BRZH AT S 2 P 38 2 R R 6 22 53 o G it 2
B X (x*=2.029,P=0.154) ; 5 4% 5 TE 2500 A1, X A 4F 0%
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F1 2HANEELREN (n,xxs5)

X HEZH WAL
T P

ARTER (n=50) (n=66) et fi
P LB (n, B 40/10 4521 2.029 0.154
S (%) 51.82+9.51 53.09+11.86 0.621 0.536
N NN 17/33 51/15 20213 0.000

22 AR

56 BECZE AR EL UL 98 4H 12 SOD 5 5t W 8 A (o=
4.487,P=0.000) , WL MDA /K5 %F B A LG4 4 5
(1=1.675,P=0.097) , WIEZLH CAT /K -5 %F WA 2H AH HE I 8 AT
(¢=8.605,P=0.000) , W3 2,

F2 REASWEA MR EN AT

toh Xif B WMLELH i Pl
(n=50) (n=66)

SOD(mU/L) 94.56 +16.40 79.86+18.24 4487  0.000

MDA(pg/mL)  252+1.06  2.87+226 1.675  0.097

CAT(U/mg) 2526+3.54 1850£4.62 8605  0.000
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B ARG A B0, 5 % TR ZH (1.04 +0.10) AH H , W% 4H (0.66 =
0.16)Klotho £ [K] mRNA ik W [, 22 F A G it X
(1=14.93,P=0.000) ; ¥l 1B S8 155417, WLESA 255 K B ik
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B RAXT S I FEAY M o o, LR (0.70 = 0.20) LA} R 41
(1.03 £ 0.10) B L BEAIL (1=10.920, P=0.000) ,
2.4 Klotho &k Y5 BAL & ¥ A8 % P

WK 2A Bz, MELZH ABE Klotho 2K [ 46k 5 Hi M 2%
SOD & 5 TFAHE (r=0.768, P=0.000) ; WN[&] 2B it , W20
M Klotho £ 4 %3k b 5 H L 2 CAT & i B IEM & (r=
0.708,P=0.000),
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itz g F L X HE 2 WEEZH
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CpGl 1145+240 4365+864 25590  0.000
CpG2 1222+266 21.88+546 11510  0.000
CpG3 1240+3.04 3450+7.62 19360  0.000
CpG4 11.88+2.55 41.52+9.65  21.150  0.000
CpGs 1258+2.05 4036+1242 15640  0.000
CpGo 13.66+3.06 3576+925 16220  0.000
3 3t i

NSCLC WA E 5L PR B TR ARG T 25
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1) 5 A i A i Jie 52 15t A5 NI 5 22 P IR R 52
AN R — e E

AT A A SR A A R
PR Z KB 1 A Fh e ) S AL R AT . B e B
R AL AR R A, R A e AR R
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AmR: Cintr IR T e LY R e S A P R (N
BRI B 7, ATRES P53 (5 Sl BK I Kras I
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OPIRAS S NSCLC s T fS | ZH 450 ALK i — 20
AT,
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W0 25 5 48 A 7 A A0 R e 9 45 22 b e e 11
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AT & B, 5 IR He g, WS 4 R i 3K
Klotho 2 mRNA FlE FHZRA U] WAL, H NSCLC
B Klotho HEFIFik#E 5 SOD Fl CAT /KF-34 £ 1E
FHZE  Klotho REA HTAEAIIVE T , Ak S 49t v]
I AR R Klotho BYZEIAIS 1AM FEI AR
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