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• Association of elevated cerebrospinal fluid levels of the longevity protein α-Klotho with a delayed onset of cognitive impairment in Parkinson's disease patients. 
Zimmermann M et al. Eur J Neurol. 2024 Jul 1:e16388.PMID: 38946703 

• Cardiac Rehabilitation Increases Plasma Klotho Levels. Pello Lázaro AM et al. J Clin Med. 2024 Mar 14;13(6):1664.PMID: 38541889 

• Physical exercise improves memory in sedentary middle-aged adults: Are these exercise-induced benefits associated with S-Klotho and 1,25-dihydroxivitamin D? 
The FIT-AGEING randomized controlled trial. Vázquez-Lorente H et al. Scand J Med Sci Sports. 2023 Oct 12.PMID: 37823465 

• Sex differences in the association between serum α-Klotho and depression in middle-aged and elderly individuals: A cross-sectional study from NHANES 2007-
2016. Zhang Y et al. J Affect Disord. 2023 Sep 15;337:186-194.PMID: 37236270 

• Association between klotho and non-alcoholic fatty liver disease and liver fibrosis based on the NHANES 2007-2016. Chi Z et al. Ann Hepatol. 2023 Sep-
Oct;28(5):101125.PMID: 37286168 

• The association of serum Klotho concentrations with hyperlipidemia prevalence and lipid levels among US adults: a cross-sectional study. Jiang S et al. BMC Public 
Health. 2023 Aug 28;23(1):1645.PMID: 37641103 

• A prospective study of the association between serum klotho and mortality among adults with rheumatoid arthritis in the USA. Che QC et al. Arthritis Res Ther. 
2023 Aug 16;25(1):149.PMID: 37587536 

• Association between serum Klotho concentration and hypertension in postmenopausal women, a cross-sectional study from NHANES 2013-2016. Yu J et al. BMC 
Geriatr. 2023 Aug 2;23(1):466.PMID: 37528365 

• Relationships between serum Klotho concentrations and cognitive performance among older chronic kidney disease patients with albuminuria in NHANES 2011-
2014. Zhang J et al. Front Endocrinol (Lausanne). 2023 Jul 25;14:1215977.PMID: 37560310 

• Klotho reduces the risk of osteoporosis in postmenopausal women: a cross-sectional study of the National Health and Nutrition Examination Survey (NHANES). 
Jiang J et al. BMC Endocr Disord. 2023 Jul 14;23(1):151.PMID: 37452417 

• The Association between Dietary Fiber Intake and Serum Klotho Levels in Americans: A Cross-Sectional Study from the National Health and Nutrition Examination 
Survey. Liu S et al. Nutrients. 2023 Jul 14;15(14):3147.PMID: 37513564 

• Serum Anti-Aging Protein α-Klotho Mediates the Association between Diet Quality and Kidney Function. Cai Q et al. Nutrients. 2023 Jun 14;15(12):2744.PMID: 
37375648 

• Correlation between serum α-Klotho levels and different stages of periodontitis. Ni C et al. BMC Oral Health. 2023 Jun 8;23(1):369.PMID: 37291590 

• Association between perfluoroalkyl and polyfluoroalkyl internal exposure and serum α-Klotho levels in middle-old aged participants. Li M et al. Front Public 
Health. 2023 May 4;11:1136454.PMID: 37228732 

• Association between serum manganese and serum klotho in a 40-80-year-old American population from NHANES 2011-2016. Guan G et al. Front Aging. 2023 Mar 
8;4:1120823.PMID: 36970731 
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• Individual nutrients and serum klotho levels in adults aged 40-79 years. Ostojic SM et al. Food Sci Nutr. 2023 Mar 8;11(6):3279-3286.PMID: 37324910 

• Association between anemia and serum Klotho in middle-aged and older adults. An C et al. BMC Nephrol. 2023 Feb 16;24(1):38.PMID: 36797683 

• Composite Dietary Antioxidant Index and Plasma Levels of Soluble Klotho: Insights from NHANES. He H et al. Oxid Med Cell Longev. 2023 Feb 
7;2023:3524611.PMID: 36798687 

• A cross-sectional analysis of association between visceral adiposity index and serum anti-aging protein Klotho in adults. Cui J et al. Front Endocrinol (Lausanne). 
2023 Feb 6;14:1082504.PMID: 36814582 

• The relationship between serum klotho and cognitive performance in a nationally representative sample of US adults. Linghui D et al. Front Aging Neurosci. 2023 
Feb 2;15:1053390.PMID: 36819720 

• Association between Serum Soluble α-Klotho and Urinary Albumin Excretion in Middle-Aged and Older US Adults: NHANES 2007-2016. Chang K et al. J Clin Med. 
2023 Jan 13;12(2):637.PMID: 36675565 

• Associations between the Healthy Eating Index-2015 and S-Klotho plasma levels: A cross-sectional analysis in middle-to-older aged adults. Ma TC et al. Front Nutr. 
2023 Jan 11;9:904745.PMID: 36712541 

• Association of serum Klotho levels with cancer and cancer mortality: Evidence from National Health and Nutrition Examination Survey. Qiao Y et al. Cancer Med. 
2023 Jan;12(2):1922-1934.PMID: 35841322 

• Clinical Relevance of Serum Klotho Concentration and Sagittal Abdominal Diameter. Huang JW et al. J Clin Med. 2022 Dec 12;11(24):7376.PMID: 36555992 

• Soluble klotho as an effective biomarker to characterize inflammatory states. Wu SE et al. Ann Med. 2022 Dec;54(1):1520-1529.PMID: 35603960 

• Plasma S-Klotho level affects the risk of hyperuricemia in the middle-aged and elderly people. Xie H et al. Eur J Med Res. 2022 Nov 21;27(1):262.PMID: 36411464 

• Association between serum Klotho concentration and all-cause and cardiovascular mortality among American individuals with hypertension. Yan Y et al. Front 
Cardiovasc Med. 2022 Nov 15;9:1013747.PMID: 36457804 

• Association between serum Klotho levels and the prevalence of diabetes among adults in the United States. Wang K et al. Front Endocrinol (Lausanne). 2022 Nov 
9;13:1005553.PMID: 36440221 

• Association between serum klotho levels and cardiovascular disease risk factors in older adults. Lee J et al. BMC Cardiovasc Disord. 2022 Oct 11;22(1):442.PMID: 
36221064 

• Anti-aging protein klotho was associated with vitamin B12 concentration in adults. Choi JY et al. Medicine (Baltimore). 2022 Oct 7;101(40):e30710.PMID: 36221417 

• The association between serum soluble Klotho and chronic kidney disease among us adults ages 40 to 79 years: Cross-sectional study. Zhang Z et al. Front Public 
Health. 2022 Oct 6;10:995314.PMID: 36276390 

• Adherence to Mediterranean Diet and Soluble Klotho Level: The Value of Food Synergy in Aging. Wu SE et al. Nutrients. 2022 Sep 21;14(19):3910.PMID: 36235560 
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• Serum α-Klotho associated with oral health among a nationally representative sample of US adults. Chen GQ et al. Front Endocrinol (Lausanne). 2022 Sep 
20;13:970575.PMID: 36204099 

• Association between environmental exposure to perchlorate, nitrate, and thiocyanate and serum α-Klotho levels among adults from the National Health and 
nutrition examination survey (2007-2014). Yao Y et al. BMC Geriatr. 2022 Sep 12;22(1):740.PMID: 36096772 

• The Association of Obesity and the Antiaging Humoral Factor Klotho in Middle-Aged and Older Adults. Orces CH et al. ScientificWorldJournal. 2022 Aug 
24;2022:7274858.PMID: 36061981 

• Serum α-KL, a potential early marker of diabetes complications in youth with T1D, is regulated by miRNA 192. Gong Z et al. Front Endocrinol (Lausanne). 2022 Aug 
5;13:937093.PMID: 35992154 

• Association between testosterone and serum soluble α-klotho in U.S. males: a cross-sectional study. Zhang Z et al. BMC Geriatr. 2022 Jul 11;22(1):570.PMID: 
35820842 

• Association between Dietary Inflammatory Index and serum Klotho concentration among adults in the United States. Zhang C et al. BMC Geriatr. 2022 Jun 
27;22(1):528.PMID: 35761232 

• Associations Between Serum Soluble α-Klotho and the Prevalence of Specific Cardiovascular Disease. Xu JP et al. Front Cardiovasc Med. 2022 Jun 
20;9:899307.PMID: 35795366 

• Effect of combined aerobic and resistance exercise on serum Klotho secretion in healthy young men -a pilot study. Morishima T et al. Curr Res Physiol. 2022 Jun 
11;5:246-250.PMID: 35756695 

• Soluble α-Klotho levels, glycemic control and renal function in US adults with type 2 diabetes. Ciardullo S et al. Acta Diabetol. 2022 Jun;59(6):803-809.PMID: 
35286490 

• Association Between Dietary Inflammatory Index and S-Klotho Plasma Levels in Middle-Aged and Elderly People. Ma TC et al. Front Nutr. 2022 May 
10;9:853332.PMID: 35619959 

• References Values of Soluble α-Klotho Serum Levels Using an Enzyme-Linked Immunosorbent Assay in Healthy Adults Aged 18-85 Years. Espuch-Oliver A et al. J 
Clin Med. 2022 Apr 25;11(9):2415PMID: 35566540 

• Renal Function Mediates the Association Between Klotho and Congestive Heart Failure Among Middle-Aged and Older Individuals. Zhu X et al. Front Cardiovasc 
Med. 2022 Apr 18;9:802287.PMID: 35509269 

• The relationship between polycyclic aromatic hydrocarbons exposure and serum klotho among adult population. Chen YY et al. BMC Geriatr. 2022 Mar 
14;22(1):198.PMID: 35287592 

• Low Serum Klotho Associated With All-cause Mortality Among a Nationally Representative Sample of American Adults. Kresovich JK et al. J Gerontol A Biol Sci Med 
Sci. 2022 Mar 3;77(3):452-456.PMID: 34628493 

https://pubmed.ncbi.nlm.nih.gov/36204099/
https://pubmed.ncbi.nlm.nih.gov/36204099/
https://pubmed.ncbi.nlm.nih.gov/36096772/
https://pubmed.ncbi.nlm.nih.gov/36096772/
https://pubmed.ncbi.nlm.nih.gov/36061981/
https://pubmed.ncbi.nlm.nih.gov/36061981/
https://pubmed.ncbi.nlm.nih.gov/35992154/
https://pubmed.ncbi.nlm.nih.gov/35992154/
https://pubmed.ncbi.nlm.nih.gov/35820842/
https://pubmed.ncbi.nlm.nih.gov/35820842/
https://pubmed.ncbi.nlm.nih.gov/35761232/
https://pubmed.ncbi.nlm.nih.gov/35761232/
https://pubmed.ncbi.nlm.nih.gov/35795366/
https://pubmed.ncbi.nlm.nih.gov/35795366/
https://pubmed.ncbi.nlm.nih.gov/35756695/
https://pubmed.ncbi.nlm.nih.gov/35756695/
https://pubmed.ncbi.nlm.nih.gov/35286490/
https://pubmed.ncbi.nlm.nih.gov/35286490/
https://pubmed.ncbi.nlm.nih.gov/35619959/
https://pubmed.ncbi.nlm.nih.gov/35619959/
https://pubmed.ncbi.nlm.nih.gov/35566540/
https://pubmed.ncbi.nlm.nih.gov/35566540/
https://pubmed.ncbi.nlm.nih.gov/35509269/
https://pubmed.ncbi.nlm.nih.gov/35509269/
https://pubmed.ncbi.nlm.nih.gov/35287592/
https://pubmed.ncbi.nlm.nih.gov/35287592/
https://pubmed.ncbi.nlm.nih.gov/34628493/
https://pubmed.ncbi.nlm.nih.gov/34628493/


Alpha-Klotho Publications 

Keywords: α-Klotho / Alpha Klotho / FGF23 / Kidney disease / Chronic Kidney disease (CKD) / Mineral Bone Disease (MBD) / Osteoporosis / Aging / Alzheimer's Disease 

• Orally-active, clinically-translatable senolytics restore α-Klotho in mice and humans. Zhu Y et al. EBioMedicine. 2022 Mar;77:103912.PMID: 35292270 

• Serum Levels of α-Klotho Are Correlated with Cerebrospinal Fluid Levels and Predict Measures of Cognitive Function. Kundu P et al. J Alzheimers Dis. 2022 Feb 
21.PMID: 35213382 

• Association Between the Anti-Aging Protein Klotho and Sleep Duration in General Population. Huang D et al. Int J Gen Med. 2021 Dec 18;14:10023-10030.PMID: 
34955652 

• Impact of a single bout of resistance exercise on serum Klotho in healthy young men. Morishima T et al. Physiol Rep. 2021 Nov;9(21):e15087.PMID: 34713986 

• The longevity gene Klotho and its cerebrospinal fluid protein profiles as a modifier for Parkinson´s disease. Zimmermann M et al. Eur J Neurol. 2021 
May;28(5):1557-1565.PMID: 33449400 

• Alpha-Klotho is a novel predictor of treatment responsiveness in patients with heart failure. Taneike M et al. Sci Rep. 2021 Jan 21;11(1):2058.PMID: 33479413 

• Plasma Soluble αKlotho, Serum Fibroblast Growth Factor 23, and Mobility Disability in Community-Dwelling Older Adults. Michelle Shardell et al. J Endocr Soc. 
2020 Apr 30;4(5):bvz032.PMID: 32405607 

• Urinary Extracellular Vesicles Carrying Klotho Improve the Recovery of Renal Function in an Acute Tubular Injury Model. Grange C et al. Mol Ther. 2020 Feb 
5;28(2):490-502.PMID: 31818691 

• Association between serum levels of Klotho and inflammatory cytokines in cardiovascular disease: a case-control study. Martín-Núñez E et al. Aging (Albany NY). 
2020 Jan 27;12(2):1952-1964.PMID: 31986490 

• Assessment of the circulating klotho protein in lung cancer patients. Pako J et al. Pathol Oncol Res. 2020 Jan;26(1):233-238.PMID: 29948618 

• Exercise training increases the S-Klotho plasma levels in sedentary middle-aged adults: A randomised controlled trial. The FIT-AGEING study. Amaro-Gahete FJ et 
al. J Sports Sci. 2019 Oct;37(19):2175-2183.PMID: 31164040 

• Klotho, fibroblast growth factor-23, and the renin-angiotensin system - an analysis from the PEACE trial. Bergmark BA et al. Eur J Heart Fail. 2019;21(4):462-
470.PMID: 30773798 

• Plasma Klotho concentration is associated with the presence, burden and progression of cerebral small vessel disease in patients with acute ischaemic stroke. 
Woo HG et al. PLoS One. 2019 Aug 9;14(8):e0220796.PMID: 31398214 

• Lower levels of α-Klotho in serum are associated with decreased lung function in individuals with interstitial lung abnormalities. Buendia-Roldan I et al. Sci Rep. 
2019 Jul 25;9(1):10801.PMID: 31346213 

• The Organ Handling of Soluble Klotho in Humans. Picciotto D et al. Kidney Blood Press Res. 2019;44(4):715-726.PMID: 31430745 

• Implication of alpha-Klotho as the predictive factor of stress. Nakanishi K et al. J Investig Med. 2019 Jul 19. pii: jim-2018-000977.PMID: 31324693 
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• Plasma Klotho and Frailty in Older Adults: Findings From the InCHIANTI Study. Michelle Shardell et al. J Gerontol A Biol Sci Med Sci. 2019 Jun 18;74(7):1052-
1057.PMID: 29053774 

• Randomised Clinical Trial of Ferric Citrate Hydrate on Anaemia Management in Haemodialysis Patients With Hyperphosphataemia: ASTRIO Study. Keitaro 
Yokoyama et al. Sci Rep. 2019 Jun 20;9(1):8877.PMID: 31222044 

• The Pituitary Is a Candidate Organ That Modulates Circulating Klotho Levels. Sato T et al. J Endocr Soc. 2018;3(1):52-61. Published 2018 Nov 14.PMID: 30697600 

• Association between α-Klotho and Deep White Matter Lesions in the Brain: A Pilot Case Control Study Using Brain MRI. Kuriyama N et al. J Alzheimers Dis. 
2018;61(1):145-155.PMID: 29154273 

• A klotho gene single nucleotide polymorphism is associated with the onset of stroke and plasma klotho concentration. Yokoyama S et al. Aging (Albany NY). 
2018;11(1):104-114.PMID: 30595559 

• Influence of exogenous growth hormone administration on circulating concentrations of α-klotho in healthy and chronic kidney disease subjects: a prospective, 
single-center open case-control pilot study. Adema AY et al. BMC Nephrol. 2018;19(1):327.PMID: 30442108 

• Ectopic expression of Klotho in fibroblast growth factor 23 (FGF23)-producing tumors that cause tumor-induced rickets/osteomalacia (TIO). Kinoshita Y et al. Bone 
Rep. 2018;10:100192.PMID: 30627598 

• Circulating Klotho Associates With Cardiovascular Morbidity and Mortality During Hemodialysis. Marçais C et al. J Clin Endocrinol Metab. 2017 Sep 1;102(9):3154-
3161.PMID: 28402487 

• Systemic klotho is associated with KLOTHO variation and predicts intrinsic cortical connectivity in healthy human aging. Yokoyama JS et al. Brain Imaging Behav. 
2017 Apr;11(2):391-400.PMID: 27714549 

• Association of High-Density Lipoprotein Subclasses with Chronic Kidney Disease Progression, Atherosclerosis, and Klotho. Kanda E et al. PLoS One. 2016 Nov 
18;11(11):e0166459.PMID: 27861640 

• Soluble α-klotho is a potential biomarker associated with neuropsychiatric systemic lupus erythematosus. Ushigusa T et al. Clin Immunol. 2016 Apr;165:29-
34.PMID: 26960950 

• Klotho-related Molecules Upregulated by Smoking Habit in Apparently Healthy Men: A Cross-sectional Study. Nakanishi K et al. Sci Rep. 2015 Sep 
18;5:14230.PMID: 26382974 

• Soluble α-Klotho as a Novel Biomarker in the Early Stage of Nephropathy in Patients with Type 2 Diabetes. Lee EY et al. PLoS One. 2014 Aug 1;9(8):e102984.PMID: 
25084095 

• Aerobic Exercise Training Increases Plasma Klotho Levels and Reduces Arterial Stiffness in Postmenopausal Women. Tomoko Matsubara et al. Am J Physiol Heart 
Circ Physiol. 2014 Feb;306(3):H348-55.PMID: 24322608 

• Reduced Klotho is associated with the presence and severity of coronary artery disease. Navarro-González JF et al. Heart. 2014 Jan;100(1):34-40.PMID: 24165855 
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• Klotho in the cerebrospinal fluid of adults with and without Alzheimer's disease. Semba RD et al. Neurosci Lett. 2014 Jan 13;558:37-40.PMID: 24211693 

• Association between decreased klotho blood levels and organic growth hormone deficiency in children with growth impairment. Wolf I et al. PLoS One. 
2014;9(9):e107174.PMID: 25198618 

• Secreted Klotho and FGF23 in chronic kidney disease Stage 1 to 5: sequence suggested from a cross-sectional study. Pavik I et al. Nephrol Dial Transplant. 2013 
Feb;28(2):352-9.PMID: 23129826 

• Fibroblast growth factor 23 and soluble klotho in children with chronic kidney disease. Wan M et al. Nephrol Dial Transplant. 2013 Jan;28(1):153-61.PMID: 
23180879 

• A decreased level of serum soluble Klotho is an independent biomarker associated with arterial stiffness in patients with chronic kidney disease. Kitagawa M et al. 
PLoS One. 2013;8(2):e56695.PMID: 23431388 

• Establishment of sandwich ELISA for soluble alpha-Klotho measurement: Age-dependent change of soluble alpha-Klotho levels in healthy subjects. Yamazaki Y et 
al. Biochem Biophys Res Commun. 2010 Jul 30;398(3):513-8.PMID: 20599764 

• Discovery of alpha-Klotho unveiled new insights into calcium and phosphate homeostasis Nabeshima Y et.al. Proc Jpn Acad Ser B Phys Biol Sci. 2009;85(3):125-
41.PMID: 19282648 
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