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R IF FE AR RE A e Klotho & 11 58 AL MO X Bl 58

O, EHR

WE B HHMUSEFEM(MHO) ABRTHELER
(Klotho ZHH) SE MMM, Fik EHBMHTE,
180 B8 A5, HoHP IE % 41 60 f5i] MHO 41 60 4] AE 4L
WA 60 6, D FMB XM R ERMHH(FBG) &JF2h
IM4%(2 hBG) . ZFEH M (TG) . B HEEIRHE O - HE#E
(HDL-C) W4 = . &r ok BEEH . B R R E EKHEHEEK
(BMI) ,ELISA YL BT B (MDA) & B, MERE
L4 ALEE (SOD) | S P E L AE 71 (TAOC) BY7E K Klotho
BEKE, RADFEATRERAEmEE LSS AR
e R A AL 84 L S AL B K F B Klotho B K F 257,
Pearson #1360 47 1142 T A B V3 4347 T ## Klotho & 7K F
SEAN MMM, £8 SE®4ALE, MHO fAHE
BEPER B 25 A fE 41 MDA & B ¥ F 8 (P <0.05), TAOC,
SOD Klotho FE ] {E MW B (P <0.05), 5 MHO 4 th#s,
FE BRI A E4LIM % TAOC Klotho 2 1 & BRI (P <
0.05), ZAHK4HT, Klotho 2 1 5 SOD  TAOC £ IF M %4
(r=0.654.0.557,P <0.05) , SR .BMIL.2 hBG .FBG . ¥x 4§
ERRAHEHE(r= -0.182, -0.225, -0.221, -0.202, -
0.188,P <0.05),S0D . TAOC & Klotho ZE A i F E & iy &
. #it MHO ABEFEMN - PLEAEFLRE, Kotho F
P T Bl A ST ML B R AL B S S LA Y IE R PR
X ARBIERBERE  E LRI Klotho 851

hESFEES R589.2

NEFRER A XE4S 1000 -1492(2016)05 - 0678 - 04

KEE A AT A BEAFE 5T B BR A, AR I 5 RE A
{ metabolically healthy obese, MHO ) X — 45 5% W B 4
i, BAT,MHO LAMERE BLA w5 5 2 udidk s
it , BHEARE R H . YHEE SRS
Rt E B EESE MR RERET Y B RER
BT S4B, EMAMNBESS T .0 8RR A
W 2E A 1E ( metabolic syndrome , MS ) 2% ¥5 G Byt
B PIEEEH (Klotho HH) EER—H5EESR
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REYZER , ETETEER K M8 B, RIP
DI RG, IR RBEIIEE , M BN E L
Mg xT SR EEAL B FRE A 5 5 8 MO AR R
PRRHATI ™ o PR 51T MHO ABERY AL
PHEARE &5 Klotho  H HIM KM, 4 MHO A
HHIBTIA R AR

1 #MR5FE

1.1 mBI%e EHE2011 1 A ~12 AR
BRI 2555 — B R BE B il iy AREBT R, 3L 180 £l 4
ABFFE, HoHh 55 90 1], 4 90 4], 4k 35 ~83(53. 61
+10.22) % S HBZIXEWHFRE, HHPIE
H4H 60 i, MHO 28 60 ], AE i AR 1 27 5 FE4H 60
N, BHBLH 1,

1.2 NAfRfE RG-SR WirE: 1K 2007
(P E R A MBS R ¥ B G5 ) B s e
PATF 3 3igk 3 Wikl B3 BER: B >90 em, %
P >85 cm;@ Il =Bt H i ( triglyceride, TG) =1. 70
mmol/L;(® & % FE 8 TE 3 - JH & B (high density
lipoprotein cholesterol, HDL-C) < 1. 04 mmol/L ;@ Ifii
J£=17.29/11.31 kPa; (® == {5 Ifil ¥ ( fasting blood
glucose ,FBG) =6. 1 mmol/L (& /5 2 /P IIAE(2 h
blood glucose,2 hBG) =7. 8 mmol/L s A #IRFFEH o
BEJE AR A8 38 25 A 4 20 12 W AR 7« 1K 5T 98 $X (body
mass index , BMI) =25.0 l(g/m2 BAEHEsahE.,
ERHSWRE: R EIEE BREHFRBHERRE
HAFAUT2HE O FEER:18.5 kg/m’ <
BMI <23.0 kg/m’ ;@ B : B <90 cm, <85
em ;@ BEETL S R MLAESR 52 , R HHEMT AR 25 Y,
1fl TG <1.70 mmol/L;@ HDL-C=1.04 mmol/L;
B To e i B p s 5, R FRATRRE Y, L <
17.29/11.31 kPa; © BRFETCME R 52 , AR FAE
{A I RE 2547 ,FBG <6. 1| mmol/L,2 hBG <7. 8 mmol/
L, MHO #izWtnse" ) JERE B kA R 5 45
FEHE, WFEUT2MWE: © L. BMI=25.0
kg/m” ;@ BEATG AR MLAESR 5 , AAf FIAEAT AR 25
#7, M TG < 1. 70 mmol/L;@ HDL-C=1. 04 mmol/L;
@ BEAETC i Ao o8 , R AR AT TR 254, 1
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F1 SER—-BERRBHRELERIER(x2s)

iR E¥4 MHO %1 IEREE RIS S 1Ed F{E
ER(H) 51.57 £10.43 50.73 +8.86 58.53 £9.59 * *# 11.825
BMI(kg/m?) 21.48 +1.45 27.42£2.13** 27.43 £2.36** 185. 807
BB (em) 76.59 +5.87 94.21 +5.93** 92.91 +5.53 """ 173.093
45 FE(kPa) 15.05 £1.35 15.38 £1.36 19.60 +2.54 "# 114.303
&8 [ (kPa) 9.61 £1.03 10.15+1.09 10.60£1.51°** 9.796
FBG( mmol/L) 5.07 +0.38 5.03 +0.40 7.19£2.71" *# 36. 301
2 hBG{ mmol/L) 5.77+1.07 5.66£1.13 10.58 £4.33* *# 66. 564
TG ( mmol/L) 0.97 +0.26 0.96 £0.27 2.71 +1.81*** 53.616
HDL-C( mmol/L) 1.32+0.26 1.39 £0.28 1.13£0,27* " 15.013

SHEFMHLLE: " P <0.01;5 MHO 4 1L8 " P <0.01

JE <17.29/11. 31 kPa;® BEETCHE IR £, R
PR & 254, FBG < 6.1 mmol/L,2 hBG < 7.8
mmol/L,

1.3 HERRERE  HEBRAUAE S BERBR (ZRUF R
PR PR o BB SURTE A I E R R R
# , FORBRTHRETTHEAE . FOIR AR Zh REVRR KAt R ST
BIR BN VB PGE O RS BB R .
1.4 FiE HEEEERNS S AEEE
B STRES EERTOEEN 3 ZESF AR
PATRI , BMI = (A B/ HH (kg/m”) o MK A
Fevr R - W 22 TG, HDL-C.FBG.2 hBG, % —HH
Fii+- & G2 H] 49 MODULP800 £ 8 3l 4 1k 43 { R
W, R —HE R ERE, WIERN B (malon-
dialdehyde ,MDA) |8 & 1L ¥ I 4k, B ( superoxide dis-
mutase ,SOD) . B3t & 1L EE 71 (total antioxidation ca-
pacity, TAOC) . Klotho % H HII %€ : ¥ F§ b MR a4
YRl A PR Rl 3R E A ELISA W5 &, R A Xk
Je M E M3 MDA SOD , TAOC \Klotho & FH 7K,
1.5 itz R SPSS 17. 0 Gt 4# 47
ST, TTRIERILL & £ s RN BREAHRLECRA
BREFEMT, RAM T ZSTRERZERH
Fm. FEERMAEEK R A Pearson FH3E 53471
Zou# & BT

2 #HR

2.1 —mAMRIGKRIERIEE 3 AR LG
ERBHITER N, T E 4T HERFER W
5,317 3 AR R AR R i, MHO 4
BMI R HES TEFA(P<0.01), SHERMAE
RFGAMEAUBERF TR ITER N, WHEE &
3 JE .FBG.2 hBG.TG . HDL-C 7 MHO % &% IF % 41
ERTHEH¥FEL, SEHERBEAMEHERSE

GIHFERN(P<0.01), HFE L

2.2 ki S H RS EKTE R Klotho
EAKE SEFHNLE,MHO 4 MDA S EH S
(P <0.05),TAOC.SOD Klotho %& 55 1% # MK (P <
0.05) , RRpk AU ER S 1EZH MDA FHE (P <0.01),
TAOC ,SOD ,Klotho % 1% (P <0.05,P <0.01),
5 MHO 4 e, BERF A CISE & R4 TAOC (Klotho
EATEPERER(P <0.05) ,MDA SOD 7ERI 4 [7] 2 5
T FEX . WK 2,

£®2 #K4AMHE MDA, SOD,.TAOC Klotho B /K LEHE (x +5)

REREE R

BIR Ew#A MHO £ BT FE

MDA(pg/ml) 2.30x1.22 2.99x1.73* 3.26+1.27** 7.309
SOD(mU/L)  86.25+26.00 77.36£23.71* 71.77 £21.08* 5.709
TAOC(U/ml) 4.45:1.66 4.08:1.74* 3.23+1.60*** 8.398
Klotho(U/L)  50.49 +14.97 46.75+16.66 * 39.08 +15.72* ** 8.135

5F&MLE. *P<0.05, " *P<0.01;5 MHO 4 4. *P <0. 05

2.3 Pearson X4 M Klotho ZZH 5 SOD.,
TAOC 2 %M (r =0.654.0.557, P <0.05) , 5
FEEFEl .BMI.2 hBG . FBG W48 2 AR (r = -
0.182, -0.225, -0.221, -0.202, - 0.188,P <0.
05) ,MDA 5 BMI JE[ TG W48 E 2 IEMHXM(r =
0.223,0.261.0.194,0.170, P < 0.05), SOD 5
TAOC S IE X (r=0.586,P <0.05), 5EH.
BMI.2 hBG W4 E2 RAMHXM(r= -0.191, -
0.200,-0.158, -0.175,P <0.05), TAOC 5 2
hBG . FBG, W 45 s 2 At X4 (r = - 0.252, -
0.182,-0.243,P <0.05),

2.4 ZRBSEASHT BHEZTELEIEST,
X AE#% JEE \BMIL.2 hBG . FBG W48 & . &7 3K
FE.TG, HDL-C # 1fi ¥ Klotho & ., MDA, SOD,
TAOC Bf743#7, WK 3 ~6,
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%3 Klotho ERS5ERRMES TR SO AN

REE FRAERE
mE PRUEIR LA P
EYd HEE
R 8.857 - 3.028 2.925 0.004
SOD 0.330 0.490 0.045 7.360 <0.001
TAOC 2.777 0.289 0. 641 4.335 <0.001
&4 MDA 5&BEFMNETELEEIH
) WENE  FRMERE
bigs! PRUEIR tfH P{H
% RARE
HE -0.302 - 0.959 -0.315  0.753
B 0.033 0.220 0.011 2.951 0.004
TG 0.177 0.156 0. 085 2.084 0.039
x5 SOD 58AEMSTES@ANH
fwEE bR
T H FRifER i P{H
EX JEEY 4
W 46. 467 - 8.354 5.562 <0.001
ER -0.316 -0.131  0.131 -2.409  0.017
Klotho  0.745 0.502 0.097 7.705 <0.001
TAOC 3.816 0.267 0.951 4.014 <0.001
£6 TAOC 5Z£AEMSITERLS BN
WEYT  bRdERE
HH ’ R o P
£ HEH
HE 2.202 - 0.757 2.909 0.004
SOD 0.024 0.341 0.005 4.467 <0.001
Klotho  0.033 0.322 0.008 4.222 <0.001
W4HIE  -0.014  -0.162  0.005 -2.780  0.006
3 itig

HERE B B B A S R i i A 4 TR ]
B, MHO 33X — Rk It e RS0 5 | B AT e,
MHO MERERHEAEHE IR AL TIE RIS E, B A FE
R R LE BB A AL TR E RS, i B AE B
B R R B = HR A 5 HAR i AR 3
RABHYIMSE, EER, BF5 R Klotho BHH
PLEACRIERL, B4 , IR HRB I W AL R A R AL
PLBAIRAS X2 5 Klotho 25 [ FH L HEXT F MHO T
PR RENA G SRR EBRTEEAR
X

Hwang et al'" £ 41 [E &5 MHO A% IE %
N R WME PRI B =1 IR & AR RV , MHO FE48
EREMNERORE, B2 Karelis et al'®’ 3 MHO
A B R S B R, E R AE 3 AR A
R A I B0 B AR S i BT R B M S R R
M mfa BB AR, APPSR B R MHO 4
We4E e (&7 5K FE \FBG .2 hBG TG \HDL-C 5 1E# 44

ESEHEIT¥EL, SEMAEREGSEHERSF
Gt o

Broe BoR AR BE S5 E AL BB 2 A7 7E B B Y
IEARSEE:, AERE AT RE S 2R IR RN S EN
AR S, 51 % 4tk %, MHO 4 MDA B § F
155 ,S0D ,TAOC By B %K, & 4% MHO 4 5t
HH4EA1E4E MDA [SOD £ R L4 i E X, HAER
PRI LA R A BT AL EE S R R REARH, 358
MHO &8 B | im % Mo AgAt FIEH R, HeT e &
N FEERBEEFERES MS ZERE, B TR
MR, MR M AARBFERE, CELTFEAIE
LR G KM IR & . Pearson 3/ HT R B MDA &
BMI JB [ | TG M 45 & 2 IE A5 55 1, SOD 5 BMI &
F 2 A ; 200 A 5 8 B IE R TG 2 MDA
WG EE, FTLIRT T MHO B 3¥, RETHBES X
HE, TRA I TULEEEEES RGRES B
Fe OB IR MHO A B S A0 R 30K P48 I W AR
WL LA ACE B IR AR, 5 AN R —
. T Brown et al' %3 MHO AR 51E% ABELL
B EAKE AR, SOD 2R ELIHHEE
S, AT RE S EFR X G40 T A R A IE AT R 2
A Ko

Klotho A 3= B2 7 5 AE AN Al 41 £ o e 3k, AT
o ZFMEERETEAER, R ZMiE R
A E L S #E . SOD &gk, #m & EH Ak
HIVER' s Klotho B A P AL M 1E AR R BT, &
b R AT 5 5 2 Fh i 42 T i Klotho 22N A 3K
Wr3Et ' W, Klotho & A 7EME R . B IMLJE &
IR IR & B R PRI, T 204k R S8 7 X e B
MEERBHEEEREMER, Amitani et al' ' %
B Klotho 25 [ 76 IE Bt A BE 82 IE B A 8% P il
AR ER, 5IEH 4, Klotho 25 (4 7E MHO 4
KIERE IS A R B B K, B SRR BMI,2
hBG .FBG W45 & & fi M6, 5 LRI R 456 —
B, FEE AN BEE SN E RYUAREIEE K
18,55 , Klotho 25 (4 1 7K F-Z Wi PRI, 7T B8 5 AL 1 8
TR TH M Klotho 35 [H Y 23K 5%,

g5 R AR EE R R AR A S Bt AL
ZEHLRES, X FRERE AT R UL, W E X BT AR YT AR
BRFHEERREEEER L, Klotho & 47§l it
PP R E AR B R DL I IE B RIBPR S, B
FATX Klotho 7 AR5 M AMTIR A, Klotho
HHERCR IR TT B AR ek B AR I8 5 8 1 A
=

WO
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Association between serum Klotho and oxidative

stress in metabolically healthy obese individuals
Han Yanping' , Wang Youmin®
(' The Second Clinical Medical College of Anhui Medical University ,Hefei 230032 ;
Dept of Endocrinology , The First Affiliated Hospital of Anhui Medical University ,Hefei 230022)

Abstract Objective To investigate the association between serum Klotho and oxidative stress in metabolically
healthy obese individuals. Methods 180 physicalexamination subjects were investigated. They were devided into 3
groups :60 cases of normal weight and metabolic normality ,60 cases of metabolically healthy but obese( MHO) ,60
cases of obesity with metabolic syndrome. Fasting blood glucose ( FBG),2 h blood glucose (2 hBG) , triglyceride
(TG) ,high densitylipoprotein cholesterol( HDL-C) , systolic blood pressure, diastolic blood pressure, bedy height,
body weight, waist circumference ,body mass index( BMI) were recorded. Malondialdehyde (MDA ) , superoxide dis-
mutase( SOD) , total antioxidation capacity( TAOC) ,Klotho were detected by ELISA. The difference of clinical pa-
rameters , metabolic parameters, oxidative siress and Klotho among these three groups was compared by the methods
of covariance analysis. Regression analysis and pearson correlation were used to evaluate the relationship of Klotho
with oxidative stress. Results Compared with the control group, TAOC, SOD, Klotho were decreased significantly
while MDA elevated significantly in both MHO group and obesity with metabolic syndrome group(P <0.05). Com-
pared with MHO group, TAOC, Klotho were significantly lower in obesity with metabolic syndrome ( P <0.05).
Klotho protein was significantly positively associated with SOD, TAOC, negatively associated with waist circumfer-
ence, BMI,FBG,2 hBG(r= -0. 182, -0.225, -0.221, -0.202, -0.188,P <0.05). SOD,TAOC were deter-
minants for Klotho. Conclusion The balancebetween oxidative and antioxidative system is disturbed in subjects
with MHO. Klotho protein may maintain the normal metabolism of thebody by regulating the oxidative stress.

Key words metabolically healthy obese ; oxidative stress ; Klotho protein



