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Relationship between serum Klotho protein and inflammatory factors in patients

with chronic Kkidney disease
Zheng Changling, Yang Ke, Yu Yanlin, He Ting, Xu Xinli, Zhao Jinghong ( Department of Nephrology, Kidney
Disease Center, Xinqgiao Hospital, Third Military Medical University, Chongqing, 400037, China)

[ Abstract |  Objective  To analyze the correlation between serum Klotho protein level and
inflammatory factors in the patients with chronic kidney disease ( CKD) for assessment of Klotho protein
associated micro-inflammatory state. Methods  ELISA was used to measure the levels of serum Klotho
protein, C-reactive protein ( CRP), interleukin-6 (IL-6) and tumor necrosis factor o« ( TNF-o) in 314
patients with stages 1 ~5 CKD. Serum albumin ( ALB), blood phosphorus (P), serum creatinine ( Scr),
uric acid (UA) and cystatin (Cys-c) were examined by bioanalysis. Patients’ age, sex, height, weight and
other indicators were recorded. Estimated glomerular filtration rate (eGFR) was calculated according to CKD-
EPI equation. The serum levels of inflammatory factors in different stages of CKD were compared by single
factor analysis of variance (ANOVA). The correlation of inflammatory factors with ALB, eGFR, UA, Klotho
and P was analyzed by Spearman’ s rank correlation. The parameters influencing the inflammatory factors in
the CKD patients were analyzed by multiple linear regression analysis. Results (1) ANOVA analysis showed
that in the patients with stages 1 ~5 CKD, serum TNF-a was increased gradually (P <0.01), CRP and IL-6
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had no significant difference; Klotho protein level was reduced along with the CKD stages (P <0.01). @

Correlation analysis indicated that serum TNF-a levels in patients with CKD was negatively correlated with
eGFR (r= -0.550,P <0.01) and Klotho (r = —0.753,P <0.01), respectively, whereas Klotho protein
and eGFR were positively correlated (r =0.643, P < 0.01) . (3 Multiple linear regression analysis
demonstrated a strong relationship of serum TNF-o with both Klotho and eGFR in CKD patients. Conclusion

Our data showed significantly decreased level of serum Klotho and increased level of inflammatory cytokine

TNF-a in CKD patients with decreasing eGFR. The strong correlation between Klotho protein and inflammatory

factors suggests that the decrease of Klotho protein is closely related to the occurrence and development of

micro-inflammatory state in patients with CKD.
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1 BUEBREREE IR (v£9)
ag | n Bk bk eGFR[mL/(min + 1.73 m?) ] 4R (%) BMI(kg/m?) ALB(g/L)
CKD 1 ~2#j 36 19 17 74.09 £9.47 39.86 £11.93 24.06 +2.89¢ 38.80 £10.26
CKD 3 #j 61 26 35 43.42 +8.95" 51.07 £ 14.62* 24.34 +3.54¢ 36.59 £8.32
CKD 4 1} 59 37 22 21.23 +4.58" 47.97 £15.10° 23.20 £2.90 39.17 £6.12°¢
CKD 5 158 64 94 8.37 +2.78" 46.68 +14.22* 22.35+£3.41 38.51 +4.83
a:P<0.05,b:P<0.01,%5 CKD 1 ~2 #3b%;¢: P <0.05,%5 CKD 3 #1t4 ;d: P <0.05,5 CKD 5 Hrbik
2 CKD EEHERIEWREWEK Klotho EHKTFELLE (x+5)
il n CRP(mg/L) IL-6 ( pg/mL) TNF-a( pg/mL) Klotho ( pmol/mL)
CKD 1 ~2 1] 36 2.96 +1.74 2.96 +1.43 21.56 £8.88 2175.31 £820. 86
CKD 3 3 61 5.35+9.13 6.10 £10.43 25.43 £8.14° 1264.27 +599. 44"
CKD 4 59 4.75+£5.18 3.93+£3.20 30.61 £5. 14° 842.46 £555.91"
CKD 5 # 158 6.35+10.03 5.54 +6.26 33.38 £3.44° 546.05 +343.21°
a:P<0.05,b:P<0.01,%5 CKD 1 ~2 #t#
%3 CKD 2EHERERFEIGKRFLINLIEKER Spearman 1§ X 5347
CRP IL-6 TNF-o
Eiztun
r{H P r{H PAH r e P
UA -0.013 0.821 0. 149 <0.01 0.346 <0.01
ALB -0.125 0.027 -0.211 <0.01 -0.209 <0.01
P 0. 060 0.288 0.213 <0.01 0.363 <0.01
eGFR -0.104 0. 066 -0.266 <0.01 -0.550 <0.01
Klotho -0.047 0.411 -0.110 <0.05 -0.753 <0.01
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2.4 CKD 2FXERFTLHEARAAMXEEN ST
A DER i
DL CKD 3 TNF-a XJ %58k 28 5 ( TNF-a0 Al
RS I3 A1 7 AT R84 ), LA UA (ALB P Klotho |
eGFR 4578 H 8 5 £ o0 8 A0 e Pk 119, 25 1R R
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#&4 CKD # TNF-a W S5HEXIERIEHRR IR ERE

eIz AEIE]
T mEA BARE R
ShR . s " t P
ks R b mazs (M f
W 1.588 0.011 - 148.237 <0.01
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