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[ ABSTRACT] Aim  To study the effect of anti-aging Klotho protein on oxidative damage induced by hydrogen perox-
ide (H,0,) in human umbilical vein endothelial cell (HUVEC) and its mechanism. Methods The oxidative damage
model was built by HUVEC treated by H,0,. HUVECs were individed into control group, H,0, damage group, different
concentrations (1, 10, 100 pwg/L) Klotho protein groups and serine-threonine protein kinase ( AKT) action group. Cell
survival rate was detected by methyl thiazolyl tetrazolium assay. Lactate dehydrogenase ( LDH), malondialdehyde
(MDA) , superoxide dismutase (SOD) and reduced glutathione (GSH) content were detected by specific Kit. The con-
tent of nitric oxide (NO) , endothelin-1 (ET-1) , intercellular cell adhesion molecule-1 (ICAM-1) , vascular cell adhesion
molecule-1 (VCAM-1) and nuclear factor-kappa B ( NF-kB) were detected by enzyme-linked immunosorbent assay. SA-
beta galactosidase staining was used to detect cell senescence.  Reactive oxygen species (ROS) and cell apoptosis were

determined by flow cytometry. Expression of Bel-2, Bax, NF-kB p65 and p-AKT were detected by Western blot. Re-
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sults Compared with the control group, the survival rate of HUVEC was significantly decreased, the contents of LDH and
MDA were significantly increased, the activities of SOD and GSH were significantly decreased, the ET-1, ICAM-1,
VCAM-1, NF-kB, ROS, cell senescence rate and apoptosis rate were significantly increased, the expression of Bax protein
and phosphorylation level of NF-kB p65 were significantly increased but Bel-2 protein and p-AKT/AKT decreased, in H,0,
damage group (all P<0.05). In different concentrations of Klotho protein groups, the cell survival rate was gradually in-
creased, the contents of LDH and MDA were gradually decreased, the activities of SOD and GSH were increased, NO con-
tent was increased, the ET-1, ICAM-1, VCAM-1, NF-kB, ROS, cell senescence rate and apoptosis rate were gradually
decreased, the Bax protein and phosphorylation level of NF-kB p65 were gradually decreased, the Bcl-2 protein and p-
AKT/AKT were gradually increased (all P<0.05).

Conclusions

The results of the above indexes in AKT action group were contrary to
those of Klotho protein groups. Anti-aging Klotho protein can enhance the HUVEC survival rate after

H,0, induced oxidative damage, promote cell function and antioxidation, reduce cell inflammatory reaction, aging and ap-
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It plays roles through inhibiting Bax, NF-kB p65 and promoting Bel-2, p-AKT/AKT.
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Figure 1. Effect of Klotho protein on the survival rate of
HUVEC after H,0, oxidative damage(n=6)
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241 LDH MDA & 5387 FF%,SOD .GSH 15 P2 i
T (P<0.05) , ¥4 T % BB LH K ; AKT /EFI4H LDH |
MDA & 8% T 100 we/L Klotho 75 H4H,SOD |

GSH 1% 1 . F % T 100 wg/L Klotho 4 (P<
0.05) .

% 1. Klotho ZB3t H,0, {15 /5 HUVEC iR IEHRAIEM (n=6)
Table 1. Effect of Klotho protein on antioxidant indexes of HUVEC after H,O, oxidative damage (n=6)

4y LDH(kU/L) MDA ( pmol/g pro) SOD(kU/g pro) GSH(kU/g pro)
pOyisEa:| 0.34+0.06 3.45£0.55 235.72£11.57 103.56£7.99
H,0, fiifhd 1.28+0.05" 8.88+0.45" 73.57+13.11" 51.24+8.78"
1 wg/L Klotho 2 H 4 0.84+0.07" 7.83+0.57 98.91+10.35" 62.81+8.06"
10 pg/L Klotho ZEH4H 0.61+0.05" 6.34£0.44" 136.82+10.59" 73.57+7.43"
100 wg/L Klotho #5141 0.47+0.05" 4.57+0.52" 188.39+9.74" 89.37+8.15"
AKT 1EHI4H 0.99+0.07° 7.92+0.53° 89.48+11.36° 44.55+7.33°

a A P<0.05, 5T HRAL L ;b A P<0.05,5 H,0, G ;¢ i P<0.05,5 100 pe/L Klotho 85 FH AL LA,

2.3 Klotho B H,0, {5 /5 HUVEC I
B F RS EF R m

ELISA #:0 % B, H1 3 # Klotho % H AEMS AL i
H,0, E ki Jm HUVEC ZhAEVR 5, i/ Al 56 4
PR (£ 2) . SXTRA M, H,0, 4G4
HUVEC ¥ NO & PR ET-1 S E b
T&, LN PR P F- ICAM-1, VCAM-1 NF-«B 7 &1

W2E ETH(P<0.05) ; AR B Klotho 8 HEH T
H,0, E Ak 15 5 i HUVEC B, 4% 20 20 it b3
NO & &EW BT ET-1 & 858 F R, RN R
PER T ICAM-1 VCAM-1 NF-«B &5 & T % (P<
0.05) ; AKT fEFH 41 NO & i @ & ik T 100 png/L
Klotho #& [14H , ET-1 . ICAM-1 ,VCAM-1  NF-«kB 7 &
FEET 100 pg/L Klotho & H4H (P<0.05) ,

% 2. Klotho ZH%f H,0, SR {57 /5 HUVEC ThEE A FR KR FHIZI(n=6)
Table 2. Effect of Klotho protein on HUVEC functional factors and inflammatory factors after H,O, oxidative damage (n=6)

Az | NO(pmol/L)  ET-1( pmol/L) ICAM-1(mg/g pro) VCAM-1(mg/g pro) NF-kB(mg/g pro)
X B2 145.66+13.45  340.85+21.06 0.86+0.19 2.02+0.23 78.55+10.23
H,0, #Hfdl 44.81+10.03" 1255.35+25.66" 7.25+0.22" 8.33+0.42" 157.66+18.37*

1 pg/L Klotho 75 H4H 62.56+9.55"  904.63+19.78" 5.91+0.30" 6.82+0.31" 104.65+13.50"
10 pg/L Klotho 7 141 83.33£9.96"  786.92+20.96" 3.47+0.32" 4.36+0.28" 96.38+10.25"
100 pe/L Klotho ZE 141 109.85+10.51"  615.57+22.32" 2.14£0.24" 3.35+0.35" 87.95+8.97"
AKT 1EH 4 53.57+8.96°  997.37+25.76° 8.22+0.31° 7.48+0.32° 114.57+11.59°

a K P<0.05, 5% IRZL LL# ;b o P<0.05, 5 H,0, B4 le# ;¢ 2 P<0.05,5 100 pg/L Klotho £ 4 LbES

2.4 Klotho B H,0, |45 E HUVEC =&
sEA
SA-B--FUME UL (R & B, H,0, A ALt
J& HUVEC ZEE40 B B340, 1 Klotho & FHEH)E,
B4 H,0, FALBE HUVEC 5240 Mz s (&
2), SXHEHAHEE, H,0, $ifi4] HUVEC 40 &%
W3 FFH(P<0.05) s A[FHREE Klotho £& 14 HUVEC 4f
BT N R (P<0.05) ; AKT 140 HUVEC 21
il %] 5 T Klotho 2 FA4H (P<0.05) .
2.5 Klotho ZEBEZt H,0, |H {5 F HUVEC ROS
A
T AR ARSI % B, BT % Klotho 2 H REH,

/b H,0, 5 HUVEC /£ ROS(¥ 3) . H,0, #ifh
ZH HUVEC 724 K& ROS, ROS P & 2 v T %t
M4 (P<0.05) ; AR B Klotho 2 F1EH T H,0,
W5 9 HUVEC B, 40 ROS FHE S8 T %
(P<0.05) ;{H AKT 141 HUVEC " ROS FHM:ZAT
AbFEE K, B2 7 T Klotho 2 140 (P<0.05)
2.6  Klotho EE 3t H,0, |4 MG E HUVEC AT
spAln

TR RAAS I % 30, $1 5 Klotho & 11 REN /D
H,0, 738 HUVEC 40 1= (18 4), 55X 4L AH
kb, H,0, 473 41 HUVEC 4 8 T2 B 1 i (P<
0.05) ; A[EHEEE Klotho B FHAEHT H,0, Afb#ifhn
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HUVEC J& , 4 T 505 W N % (P<0.05) ;1 ATK /E - 20 HUVEC 4 T-% 5T Klotho 4 ( P<0.05) ,

AV NN
- s A L £ % \ » o e ~ Y T

[ 2. Klotho ZEH X} H,0, &/ {5 /5 HUVEC AR EM M (n=6) A Ay SA-B- L FUBETTRE UL (] (200%) , N ZE S 47, 1 HEA
XFIRZH H,0, $if5i4H .1 pg/L Klotho T4, FHEN 10 we/L Klotho Z& F41 100 we/L Klotho B F 41 AKT #EHIZH ; B & HUVEC 4 it 55 % & iy
iibE 1 AR, 2 R H,0, B4541,3 M 1 we/L Klotho 2 F14H,4 9 10 pg/L Klotho 2 F141,5 & 100 wg/L Klotho 25 141,6 9 AKT /EFH4H,
a i P<0.05, 5X A LW ;b o4 P<0.05, 5 H,0, Hifidl lL# ;¢ i P<0.05,%5 100 pg/L Klotho 4 LLER

Figure 2. Effect of Klotho protein on HUVEC senescence after H,O, oxidative damage (n=6)
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Figure 3. Effect of Klotho protein on ROS content of HUVEC after H,O, oxidative damage (n=6)
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Figure 4. Effect of Klotho protein on cell apoptosis of HUVEC after H,O, oxidative damage (n=6)
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