
Melamine and Kidney Diseases 

Ming-Tsang Wu, MD, ScD, MOH 

Kaohsiung Medical University, 

Kaohsiung, TAIWAN 



• 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 







Where is the possible source of 

melamine exposure in adult?    



Wu et al. JAMA Intern Med. 2013;173(4):317-9.  

•Research findings reported by ‘Time’  



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 



Aims 

1. Melamine exposure and renal injury in adults 

– Melamine workers 

 

2. Behavioral intervention and decreased melamine exposure 

from environment 

– University students 

 



Vaidya et al. Annu Rev Pharmacol Toxicol, 2008. 

Rental tubular injury 

 

 

 

Increased glomerular filtration 



Melamine workers 

Video 



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) 



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 (in press) 

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  



Aims 

1. Melamine exposure and renal injury in adults 

– Melamine workers 

 

2. Behavioral intervention and decreased melamine exposure 

from environment 

– University students 

 



Aim: To examine whether behavior intervention can 

decrease total urinary melamine excretion.  
 

The primary hypothesis: the continuous use of stainless steel 

meals boxes to contain and consume high-temperature soups 

or foods could decrease total melamine excretion in the urine. 



Two steps: 

1.An observational study 

 

2. A stepped-wedge cluster 

randomized controlled trial design 



88 university students from two academic buildings 
Inclusion criteria:  

1) Aged between 18-30 years; 

 2) Healthy students without cancer or chronic diseases such 

as hepatic or renal diseases, including renal stones  

 

Exclusion criteria: 

1) Positive family history of renal stones;  

2) body weight less than 40 kg.  

 

Urine samples: 

Collected one-spot wake-up urine specimens for three 

consecutive mornings 

 

Questionnaire: 

Have you ever consumed hot soup or hot water by using 

melamine tableware containers in the past three days?  

 

If, yes, “ever use” of melamine tableware 
 

 





Control-control-intervention group (Building A) Control-intervention-intervention group (Building B) 
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PressPac: http://www.acs.org/content/acs/en/pressroom/presspacs/2015/acs-presspac-august-5-2015/a-simple-tableware-switch-could-

reduce-exposure-to-a-potentially-harmful-substance.html (American Chemical Society) 

The melamine levels in their urine decreased after using the 

containers by 41 to 92 percent. 
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http://www.asianscientist.com/2015/08/in-the-lab/chronic-exposure-melamine-tableware/ 



Provide for “primary prevention” 

http://nehrc.nhri.org.tw/toxic/news.php?cat=news&id=224 
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Thank you for your attention 


