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• Until December 2008, the Chinese Ministry of Health reported 

that more than 294,000 children were affected, over 51,900 were 

hospitalized, and at least 6 died by melamine-tainted formula event. 



Melamine  Cyanuric acid Melamine cyanurate 

Melamine (low-dose) ??? Adult urolithiasis 

The 2008 Melamine-tainted Baby Formula Food Scandal:  

1) High dose 

2) Mainly affected in baby and children 
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Wu et al., Clin Chim Acta 2010; 

Liu et al., Kidney Int 2011 





Where is the possible source of 

melamine exposure in adult?    



MEL-3             MEL-4 



Wu et al., JAMA Int Med 2013 

•Research findings reported by ‘Time’  



What possible mechanism to 

form kidney stone by melamine 

in adult?    



Figure 1. Proposed mechanisms of relationship between 

melamine exposure and renal urolithiasis (modified from 

the review article of Tsujihata, 2008).  



Progress 

• To identify and characterize of melamine cyanurate in stone 

specimens collected from urolithiasis patients with high urinary 

melamine levels by MALDI-TOF. 

Autoflex III  

MALDI-TOF MS 

*Ultrasonically extract 

melamine/cyanuric acid in 

organic solvent 

 

*Mix the concentrated 

solution with MALDI matrix 

solution (CHCA/DHB) 



[Mel+H]+ 

m/z 127 

A 

B 

C 

A: Standard of melamine cyanurate B: Real calcium stone C: Blank 
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A: Standard 

B: Real calcium stone 

Melamine 

m/z 127 → 85 

Liu et al., Clin Chim Acta, 2012 



12/42 = 28.6% 

Wu et al., Clin Chim Acta, 2014 



Besides nidus formation, what 

other possible mechanism to 

cause rneal damage by 

melamine in adult?    



Figure 1. Proposed mechanisms of relationship between melamine exposure 

and renal urolithiasis (modified from the review article of Tsujihata, 2008).  

Chronic renal diseases 



http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwijr6WstITPAhUDHpQKHdu6CUQQjRwIBw&url=http%3A%2F%2Ftimmyvong.pixnet.net%2Fblog%2Fpost%2F398123296-%25E6%2596%25B0%25E7%25AB%25B9%25E6%2597%25A9%25E9%25A4%2590%25E7%25BE%258E%25E9%25A3%259F%257C%25E9%25BB%2583%25E5%25AA%25BD%25E5%25AA%25BD%25E9%25BA%25B5%25E5%25BA%2597(%25E6%25A6%2595%25E6%25A8%25B9%25E4%25B8%258B%25E9%25BA%25B5%25E6%2594%25A4)-%25E9%259A%25B1%25E8%2597%258F&psig=AFQjCNGunel27ehmbHomG62ejybp_Vqe_A&ust=1473583468627200
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj0hIy-tITPAhUBu5QKHdbHBT8QjRwIBw&url=http%3A%2F%2Ftimmyvong.pixnet.net%2Fblog%2Fpost%2F401300137-%25E6%2596%25B0%25E7%25AB%25B9%25E7%25BE%258E%25E9%25A3%259F%257C%25E7%25AB%25B9%25E8%2593%25AE%25E5%25B8%2582%25E5%259F%25B8%25E9%25AD%25B7%25E9%25AD%259A%25E7%25BE%25B9%257C%25E7%25AB%25B9%25E8%2593%25AE%25E8%2582%2589%25E5%259C%2593%25E5%2582%25B3%25E7%25B5%25B1%25E9%258A%2585%25E6%259D%25BF&psig=AFQjCNGunel27ehmbHomG62ejybp_Vqe_A&ust=1473583468627200
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjO2p3ZtITPAhUBq5QKHW3kAU4QjRwIBw&url=http%3A%2F%2Fryoritaiwan.fcdc.org.tw%2Farticle.aspx%3Fwebsn%3D6%26id%3D621&psig=AFQjCNGunel27ehmbHomG62ejybp_Vqe_A&ust=1473583468627200
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjO2p3ZtITPAhUBq5QKHW3kAU4QjRwIBw&url=http%3A%2F%2Fryoritaiwan.fcdc.org.tw%2Farticle.aspx%3Fwebsn%3D6%26id%3D621&psig=AFQjCNGunel27ehmbHomG62ejybp_Vqe_A&ust=1473583468627200
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjo08_wtITPAhVIGpQKHUmPBYYQjRwIBw&url=http%3A%2F%2Ftimmyvong.pixnet.net%2Fblog%2Fpost%2F398123296-%25E6%2596%25B0%25E7%25AB%25B9%25E6%2597%25A9%25E9%25A4%2590%25E7%25BE%258E%25E9%25A3%259F%257C%25E9%25BB%2583%25E5%25AA%25BD%25E5%25AA%25BD%25E9%25BA%25B5%25E5%25BA%2597(%25E6%25A6%2595%25E6%25A8%25B9%25E4%25B8%258B%25E9%25BA%25B5%25E6%2594%25A4)-%25E9%259A%25B1%25E8%2597%258F&psig=AFQjCNGunel27ehmbHomG62ejybp_Vqe_A&ust=1473583468627200


Melamine tableware 

manufacturing workers 

Video 



Vaidya et al. Annu Rev Pharmacol Toxicol, 2008. 

Rental tubular injury 

 

 

 

Increased glomerular filtration 



Figure 1. Flowchart of study  



The ambient distribution of different dust  

particle sizes in a real-time status  

(one measurement every one minute)  

by portable laser aerosol spectrometers  

and dust monitors.  

Smoking close to area dust monitor 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday 

The highest ambient concentrations of  

PM 10 m (1861.8 g/m3), PM 2.5 m (1761.1 g/m3) and 

PM 1.0 m (1384.1 g/m3) 



2012 EPA 

Indoor air quality 

24 hrs 

PM10 < 75 

PM2.5 < 35 

g/m3 



Study Area 

• 44 melamine workers 

– 16 manufacturers, 8 grinders, 10 packers, and 10 office staffs  

•   Another 105 office workers from one shipbuilding company.  





J Am Soc Nephrol, 2016 

N = 80 



N = 42 

> MDL 

 (0.206 mg/L) 

Ever use melamine tableware prior to 3 days 

Yes: 20.98 ± 35.89, No: 8.69 ± 12.44 ng/ml  



Conclusion 

1. Melamine exposure increases the risk of adult urolithiasis, 

probably through nidus formation 

 

2. Melamine tableware: one main source of melamine 

exposure in daily life 

 

3. Melamine causes early renal tubular injury, possibly 

through oxidative stress 
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