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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.
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The 2008 Melamine-tainted Baby Formula Food Scandal:
1) High dose
2) Mainly affected in baby and children
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Melamine (low-dose) ??? Adult urolithiasis
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Melamine toxicity: one more
culpritin calcium kidney lithiasis

Fernando J. Garcia Lopez' and C. Quereda?

An outbreak of uric acid and melamine kidney stones and obstructive
acute renal failure in children appeared recently in China due to the
ingestion of melamine-tainted formula. Liu and colleagues show that
calcium urolithiasis is also strongly associated with urine melaminein
adults in Taiwan. Although its effect measure is still uncertain, such an
association is likely to be causal. These findings prompt further research
into the source of exposure, impact in other settings, and changes over

time.
Kidney International (2011) 80, 694-696. doi:10.1038/ki.2011.174




Where Is the possible source of
melamine exposure in adult?
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A Crossover Study of Noodle Soup
Consumption in Melamine Bowls and Total

Melamine Excretion in Urine
*Research findings reported by ‘Time’
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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.

*Ultrasonically extract
melamine/cyanuric acid in
organic solvent

*Mix the concentrated
solution with MALDI matrix
solution (CHCA/DHB)

Autoflex 111
MALDI-TOF MS
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AIMS

1. Melamine exposure and renal injury in adults
—  Melamine workers

2. Behavioral intervention and decreased melamine exposure
from environment
—  University students



a Kidney injury continuum
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Melamine workers

Video



44 Melamine worker
23 Factory A
21 Factory B

5

105 Shipbuilding workers
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Figure 1. Flowchart of study
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Study Area

44 melamine workers
— 16 manufacturers, 8 grinders, 10 packers, and 10 office staffs
Another 105 office workers from one shipbuilding company.
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Urinary melamine concentration (ug/mmol Cr)
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CLINICAL EPIDEMIOLOGY
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J Am Soc Nephrol (in press)

Ambient Melamine Exposure and Urinary Biomarkers
of Early Renal Injury

Chia-Fang Wu,* Chiung-Yu Peng,* Chia-Chu Liu,™ Wen-Yi Lin,*' Chih-Hong Pan,**
Ching-Mei Cheng,*ﬁ Hui-Min Hsieh,* Tusty-Jiuan Hsieh,** Bai-Hsiun Chen,®%"" and

30
F]
3 o r=0.314, p= 0005
g 251
£
]
E 20
= -
é 1.5 . .
= v *
o
=
5
2
-1
s
.?'l
5|
:E_.

0 20 40 &l a0

100 1210

Urinary melaming concentration (pgmmel creatining)

140

Uiy i croal buinim concentiation (mgfmimoel ereatimimne)

=]

c) N
= T =05
a r=0071, p=0531
8 - L ]
]
6 u
_q -
il
2
o
o '_
w ' ¥ .-.
o - o
I:I = Iu T T T T T
1] 20 40 i) &0 100 120 140

Urinary melamine concentration (ig/mmol creatinine)

80



Ever use melamine tableware prior to 3 days
Yes: 20.98 + 35.89, No: 8.69 + 12.44 ng/ml

Table 2. Melamine markers and renal function indicators by work sites.

Melamine tableware manufacturing Shipbuilding p-value* p ~value"*
(Manufacturers vs.
Variables Manufacturers Grinders Packers Office staff Controls (Overall) controls)
N=16 N=8§ N=10 N=10 N=105
Mean + SD (Median, IQR)
Exposure markers N - 42
Melamine (ng/mL) 917.6 5164 188.0+107.4 202.6+363.6 109.8 £214.7 81+9.1 < 0.001 < 0.001
(943.0. 438.0-1251.8) (206.3. 64.7-291.6)  (252.6, 42.4-390.3) (18.2.12.6-101.3)  (4.3. 1.6-11.2)¢
Melamine (ug/mmol Cr)* 84.4+47.4 18.4+9.7 24.2+23.0 46+6.38 0.7+0.9 <0.001 <0.001
(80.5.51.3-112.9)  (16.2, 12.3-29.5) (15.9,3.9-46.7) (1.9, 1.0-5.2) (0.3, 0.1-1.0)8
7246 24+£03 3622 1.7+ 04 -
(6.7, 4.0-9.6) (2.4, 2.0-) (2.4,2.2-) (1.6, 1.5-2) .
Nephrolithiasis markers
Microalbumin (mg/mmol) 148+492 1.0+ 0.6 0.8+0.5 1.5+£27 1.9+6.8 0.486 0.248
(0.8, 0.4-2.5) (0.5, 0.5-1.7) (0.7, 0.4-1.5) (0.4, 0.3-1.5) (0.6, 0.4-0.9)
NAG (IU/mmol) 1.8x3.5 0.9+£0.8 0.6x0.4 0.6x0.3 04£0.2 0.002 0.002
(0.9, 0.4-1.4) (0.8, 0.3-0.9) (0.5, 0.3-0.9) (0.6, 0.3-0.9) (0.4, 0.3-0.5)
B-2-microglobulin, N(%)
Normal 10 (62.5) 6 (75.0) 9 (90.0) 9 (90.0) 101 (96.2) 0.006 0.007
Abnormal > MDL 4(25.0) 1(12.5) 0 0 4 (3.8)
Missing (0206 MQ/L) 5 (120 1 (12.5) 1 (10.0) 1 (10.0) 0




AIMS

1. Melamine exposure and renal injury in adults
—  Melamine workers

2. Behavioral intervention and decreased melamine exposure
from environment
—  University students



UBOMETE

. Behavioral Intervention and Decreased Daily Melamine Exposure
. from Melamine Tableware

» Ming-Tsang wy,* IS Chia-Fang Wu," and Bai-Hsiun Chen™"*

A)

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.




Total (n = 93)

5 males excluded randomly

1.Collect the information about prior use of
melamine tableware
2.Collect one-spot urine samples in the

morning for three consecutive days
g A

Building A (n = 44) Building B (n = 49)
Males: 15; Females: 29 Males: 20; Females: 29
e
-
from Building B
A
Total (n = 88)
Building A (n= 44) Building B (n = 44)
Males: 15; Females: 29 Males: 15; Females: 29
N4
Chose 16 study participants for cluster randomization
Building A (n=8) Building B (n =8)
Males: 4; Females: 4 Males: 4; Females: 4

Cluster randomization

Building A (n = 8)
Males: 4; Females: 4

Control-intervention-intervention group

Building B (n = 8)
Males: 4; Females: 4

Two steps:
1.An observational study

2. A stepped-wedge cluster
randomized controlled trial design



88 university students from two academic buildings  a)

p=0.003
Inclusion criteria: = ' '
1) Aged between 18-30 years; Em) ’
2) Healthy students without cancer or chronic diseases such s .
as hepatic or renal diseases, including renal stones 2"
2 .
Exclusion criteria: .E . .
1) Positive family history of renal stones; - .
2) body weight less than 40 kg. £
Urine samples: = | |
Yes No

Collected one-spot wake-up urine specimens for three
consecutive mornings

Averaged melamine levels
Mean t SD (median, range)
Questionnaire:

Have you ever consumed hot soup or hot water by using
melamine tableware containers in the past three days? B)

If, yes, “ever use” of melamine tableware

Use of melamine tableware

20.98 +35.89 8.69+12.44
(9.97,5.77 to 22.34) (4.29, 2.77 to 11.46)

p=0.002

= L

Mean urinary melamine levels (pg/mmol Cr)

Averaged melamine levels
Mean + SD (median, range)

Yes No

Use of melamine tableware
1.65+2.73 0.75+0.90

(0.84, 0.39 ta 2.04) (0.39, 0.22 to 0.88)



Table 1. Demographic Characteristics and Baseline-
Averaged 3 Day Urinary Melamine Levels in 16 Student

Participants
Total (n = 93) control—control— control—intervention—
Building A (n = 44) Building B (n=49) intervention group intervention group
Males: 15; Females: 29 Males: 20; Females: 29 (Building A) (Building B)
N 8 8
S 5 males excludedran o
from Building B male 4 4
v female + 4
Total (n = 88) mean + SD (median, range)
Building A (n = 44) Building B (n = 44) age (years) 209 + 1.7 216 + 1.7
Males:15; Females: 29 Males: 15; Females: 29 (20.0, 20.0 to 25.0) (21.0, 20.0 to 25.0)
body height (cm) 166.5 + 10.2 1668 + 7.6
| Collect the inform (164.0, 153.0 to 181.0) (165.0, 157.0 to 178.0)
e b0 Azl sz
2.Collect one-spot u 5 ~
_ BMI (kg/cm?) 20.6 + 2.3 219 + 5.1
morning for theee co (19.9, 18.2 to 25.6) (20.6, 18.0 to 34.0)
v melamine (ng,/mL);r 194 + 12.7 29.1 + 352
Chose 16 study participants for cluster randomization (13.1, 6.3 to 41.3) (18.8, 0.2 to 112.3)
Building A (n = 8) Building B (n = 8) melamine 1.4+ 08 20+ 1.8
Males: 4; Females: 4 Males: 4; Females: 4 (ug/mmol Cr)’ (13, 0.5 to 2.6) (1.8, 0.01 to 60)
Abbreviations: BMI, body mass index; Cr, creatinine; SD, standard
deviation. IAvel'aged melamine levels of three one-spot urinary
Cluster randomization specimens from the observational study.
Control-control-intervention group Control-intervention-intervention group
Building A (n= 8) Building B (n = 8)

Males: 4. Females: 4 Males: 4; Females: 4




Control-control-intervention group (Building A)

Control-intervention-intervention group (Building B)
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The melamine levels in their urine decreased after using the
containers by 41 to 92 percent.

FOR IMMEDIATE RELEASE

ACS News Service Weekly PressPac: August 05, 2015

A simple tableware switch could reduce
exposure to a potentially harmful substance

"Behavioral Intervention and Decreased Daily Melamine Exposure from
Melamine Tableware"

Environmental Science & Technology

In households with kids — or grown-up klutzes — a durable set of melamine

plates and bowls is a must. But studies suggest that heat and acid can cause

melamine from dinnerware to seep into food and potentially cause harmful i

Heat and acid can cause melamine, a

potentially harmful substance, to leach

for melamine ones when serving hot food could reduce the amount of the into food from dinnerware made out of
tic material.

to1/iStock/Thinkstock

health effects. Now scientists show that substituting stainless steel containers

substance in people’s bodies. Their report appears in ACS' journal Environmental

Science & Technology.

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)
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