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NIH & NIOSH

Drafted by yourself &
learned from your senior

NIH Brain neoplasms, leukemia, and 1999-2004
(David Christiani)| petrochemical exposures (Fail 3 times)

NIH DNA adducts of the carcinogen 2008-2012
(Stephen Hecht) | acetaldehyde

NIOSH Polycyclic aromatic hydrocarbons and 2 years
(Anna Jeng) male reproductive health

NIH DNA adductome of human bladder from | 2019-2024

(Robert Turesky)

the tobacco exposome
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NHRI IRG

NHRI- The molecular epidemiology of cervical 2003-2008
EX93- neoplasm
9205P1 | (F ¥ FH ML F FRLA TN R EIT)
NHRI- The molecular epidemiology and biology of 2008-2013
EX101- |cervical neoplasm
9708PI | (+ ¥ FH R+ F R PSS iR RS 8 A
Y ELET)
NHRI- A prospective study of melamine exposure and | 2013-2017
EX105- | urolithiasis recurrence
10209P1 | (= % § vk B4t A 375 4 RBAT 2 7 3
WP R )
NHRI- Prenatal exposure to melamine and phthalates | 2018-2022
EX107- |and renal injury in children
10703PI
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Original one

SP4: Basic Science

#2218 (BIBUR)
Animal models:
CKD & ALDH2 mutant

Comparatively analyze the accumulative harmful
effects and the pathological mechanismsof
melamine and phthalateinteraction on kidney

injury. ]
SP2: Clinical Science SP1: Public Health SP3: Clinical Science
x50 (BETEIE) > . *“ﬂg(gﬂﬂ*ﬁ)h — S E (AT RIE)
Stone patients cohort Inmuntty heaitny DM & CKD Cohort

subjects cohort

Calculate and verify the risk of the interactive
effects of melamine and phthalate on kidney injury.

SP5: Big Data
BREEBEERAEE)

Risk Assessment
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New

SP1: Public Health

. Compare
REFE (BBEM, 45 HUR)
Community
healthy subjects cohort

adult populations.

Aim 2: To investigate the
underlying pathological
mechanisms in rodent models

based on the human exposure
levels.

SP3: Basic Science

PI: #2248 (R 2UR)
Co-Pl: AE & (B&EM,BIZUR)

Future goals:
Establish new TDI for

Rt A A URP 2

SP2: Clinical Science

Pl: 22 B 45 (B e, 81 2U%)
DM & CKD Cohort
Co-Pl: 2150 (B8, BIZUR)

Stone patients cohort

Aim1 : To examine the harmful effect of
co-exposure to low-dose melamine and
phthalates on kidney damages in different

Aim 3: To establish the risk
assessment of co-exposure to

melamine and phthalates in
general and specific

susceptible populations.

Mouse models:

(1) Healthy mice

(2) Adenine-induced CKD
(3) DM nephropathy

SP4: Big Data

BREHEFERHARES)
Risk Assessment

chemical interaction and susceptible populations

«———————————-*




Published papers-relevance

Epy
— Wu CF, Peng CY, Liu CC, Lin WY, Pan CH, Cheng CM, Hsieh HM, Hsieh TJ, Chen BH, Wu MT.

Ambient melamine exposure and urinary biomarkers of early renal injury. J Am Soc Nephrol.
2015; 26: 2821-2829.

Tsai HJ, Chen BH, Wu CF, Wang SL, Huang PC, Tsai YC, Chen ML, Ho CK, Hsiung CA, Wu
MT. Intake of phthalate-tainted foods and microalbuminuria in children: The 2011 Taiwan food
scandal. Environ Int. 2016; 89-90: 129-137.

Liu CC, Hsieh TJ, Wu CF, Tsai YC, Huang SP, Lee YC, Huang TY, Shen JT, Chou YH, Huang CN,
Wu WJ, Wu MT. Urinary melamine excretion and increased markers of renal tubular injury in
patients with calcium urolithiasis: A cross-sectional study. Environ Pollut. 2017; 231: 1284-1290.

Wu CF, Hsiung CA, Tsai HJ, Tsai YC, Hsieh HM, Chen BH, Wu MT. Interaction of melamine and
di-(2-ethylhexyl) phthalate exposure on markers of early renal damage in children: The 2011
Taiwan food scandal. Environ Pollut. 2018; 235: 453-461.

=

Tsai YC, Wu CF, Liu CC, Hsieh TJ, Lin YT, Chiu YW, Hwang SJ, Chen HC, Wu MT. Urinary
melamine levels and progression of CKD. Clin J Am Soc Nephrol. 2019; 14: 1133-1141.

Y

A

Hsieh TJ, Hsieh PC, Tsai YH, Wu CF, Liu CC, Lin MY, Wu MT*: Melamine induces human renal

proximal tubular cell injury via transforming growth factor-beta and oxidative stress. Toxicol Sci

2012 Nov;130(1):17-32
#

— Wang YH, Wu CF, Liu CC, Hsieh TJ, Tsai YC, Wu MT*, Chen CC*. A probabilistic approach for

benchmark dosage of melamine exposure for a marker of early renal dysfunction in patients with
calcium urolithiasis. Ecotoxicology and Environmental Safety 2020 Sep 1;200:110741.
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m TABLE 2.1 Novelty & Integration for Population Health

FINER Criteria for a Good Research
Question

Feasible
Adequate number of subjects
Adequate technical expertise
Affordable in time and money
Manageable in scope

Interesting (Reviewers)
To the investigator

Novel (#4F literature review)

Confirms or refutes previous findings
Extends previous findings

Provides new findings =& - BREFE - D EmEiEstE
Ethical

Relevant (Academic Innovation & Social Contribution)

To scientific knowledge
To clinical and health policy
To future research directions
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TRERE
Abstract

(A) Specific Aims
— Clear & concise

(B) Statement of Qualifications for Innovative Research
Grant Award->For NHRI

— PD’s research qualification

(C) Background and Significance
— Why important? Novel? Feasible?

(D) Previous and Current Studies (Preliminary Results)

(E) Research Design and Methods

— Research teams (Co-investigators or supporting staffs) can perform
this project, Lab. QA/QC (Exposure & outcome of interest)

— Sample size and statistical power
(F) Anticipated Results
® ¥ k753§ [ chproposal



Science: BRI, B F S

Hit the point
Western style Eastern style
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*English is not our native language.
*Use words: precise, simple, necessary
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Specific Aims

The increasing economic burden of chronic kidney disease (CKD) worldwide represents a
significant threat to public health [Stenvinkel 2010].........................

— Taiwan has the highest incidence and prevalence of treated end-stage renal disease (ESRD)
worldwide, reported by United States Renal Data System (USRDS) in 2015
[References].................

— Below are our study aims and hypotheses:

— Specific Aim 1. To examine the relationship of individual exposure to emerging
environmental toxicants, particularly melamine and phthalates, with the risk of early kidney
injury (e.g., microalbuminuria, urine protein-creatinine ratio (UPCR), N-acetyl-b-
glucosaminidase (NAG) and 2-microglobulin levels, and 30% decline of eGFR (estimated
glomerular filtration rate) in two years) using TWBEB and TEST cohorts.

— Hypothesis 1.1. The higher the individual emerging environmental toxicants exposure, the
more abnormal numbers of markers of early kidney injury.

|.>é“>}

« B. Background and Significance (literature review)
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« C. Previous and Current Preliminary Studies
— Below are the preliminary data related to this proposal:

« D. Research Design and Methods (Subject; place; time)
— D.1. Study population, specimen and data collection
— D.5. Statistical analysis
— D.6. Sample size and statistical power calculation



Preliminary data

18.9%
19.5
)
=
H
‘g 145
2
-
'E 9.5 -
—
o
&
45 7
-0.5
Melamine(pg/mmol) - - - - + + + +
DEHP(mg/kg/day) 0 | 2 3 0 | 2 3
Microalbuminuria(n) 0 0 1 2 0 1 3 7
Total(n) 8 27 27 33 11 23 23 37

Tsai et al., Environ Int. 2016; Wu et al., Environ Pollut. 2018



Variables Number (%) Variables Number (%)
Survey year Age (vear)
. ) 2008 2 (0.4%) 30-39 years 124 (24.8%)
500 potential subjects 2009 92 (18.4%) 40-49 vears 126 (25.2%)
from Taiwan biobank 2010 30 (6.0%) 50-59 vears 126 (25.2%)
2012 13 (2.6%) 60 vears and older 124 (24.8%)
2013 202 (52.4%) T oaiiiiine
2014 101 (20.2%) TWB (genotyping) 500 (100%)
Gender NGS (sequencing) 500 (100%)
Male 250(30%) MET (methylation) 264 (52.8%)
Female 250 (50%)
Ilzfelz;i)rghtes Number Mean Stavl.ldg.]rd Detecii.on Aelected pereentlle
(ng/ml) deviation  rate(%)  \py 5th 25th 50th 75th 90th  Max
Melamme 500 1392 66.75 89.8  0.500" 0.500" 1.805 5245 1081 21.56 1406
MEHP 500 4409 53.86 99.6  0.050" 7.509 2125 29.10 4780 8488 568.0
MEOHP 500 1537 19.49 100 0.530 2244 5885 1059 17.64 2880 190.2
MEHHP 500 2325 2994 100 0.670 3362 8.710 1507 2640 4340 306.0
MECPP 500 38.28 49.03 100 1.610 5741 1396 23.10 4385 7938 534.0
MCMHP 500 1097 1420 99.2 0.050" 1.570 4260 7.490 13.11 21.12 1898
MBzP 500 2417 5194 65.4 0.050" 0.050" 0.100 0945 2135 5.780 56.20
MnBP 500  40.06 7579 99.8  0.050" 3993 1085 2460 4315 8040 1194
MiBP 500 17.49 2833 948 0.050" 0.500" 4730 10.56 19.81 3258 3240
MEP 500 66.75 271.35 100 0.200" 2.647 6.425 1563 4250 1123 3600
MMP 500 5.150 11.08 96.8  0.050" 0.641 2240 3320 353535 9.604 226.0
MNP 500  0.075 0.025 0 0.050" 0.050" 0.050" 0.075 0.100 0.100 0.100

4. The detection limits of melamine and eleven phthalate metabolites were 0.5 ng/ml



Study design & methods: 3 #* flowchart, figures or tables (% 1%)

Co-exposure of emerging environmental
toxicants

Taiwan Biobank for Environmental Taiwan Environmental i

Biomonitoring (TBEB) = Survey for Toxicants (TESTs)
N=2000

EEp——
-

1
1
1
1
1
|

Questionnaires Human biomonitoring
Lifestyles: cigarette smoking, Melamine
plastics product usage, 11 phthalate metabolites
pesticide usage, physical Heavy metals
constitution , drug history...

Oxidative stress

Biochemistry

8-OHdG
MDA

Family history: related kidney
disease Blood: total bilirubin,

albumin, alpha-fetoprotein,
Physical examination: BMI, urea nitrogen, creatinine, uric
body fat, waist and hip acid...
circumference, blood
pressure... Urine: NAG, microalbumin...

Kidney Failure

Early kidney injury

Risk assessment



Sample size calculation (Population health & clinical medicine)

Table 8. Power calculation for Table 9. Power calculation for

DEHP in this proposed study. melamine in this proposed study.

High | Low Power High Low Power

DEHP | DEHP melamine | melamine

group | group group group

200 1800 0.9994 1000 1000 1.0000

100 1900 0.9831 500 500 0.9994

100 900 0.9766 *Ratio of microalbuminuria n high
melamine group as 11.70% and mn low

9 95 . c ,
80 720 0.9578 melamine group as 3.16%. calculated by
50 950 0.8941 G*Power 3.1.

*Ratio of microalbuminuria in high
DEHP group as 10.83% and i low
DEHP group as 1.45%., calculated by
G*Power 3.1.
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7.Comments from Reviewers and Answers
EEEAL:

1 BEBHELH AR CKD oA Ed 8
Answer 1: Thanks!
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My EXxperience

* You are a salesperson and the peer-reviewers
are professional, but very critical, picky and
Impatient, customers in your business.

— How do you persuade them to buy your
merchandise?



reviewers’ comments
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Thanks &
Comments!



