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Table 2
Levels of serum PCDD/Fs and biochemical findings in the study population

Serum PCDD/Fs in 4 quartile’

<25% N=258 25-50% N=259 50-75% N=259 >75% N=257 p value
GLU, mg/dl 92.7(21.0) 94.1(24.9) 97.0(33.3) 102.2(40.8) 0.003*
TP, TU/L 7.4(0.9) 7.3(0.8) 7.2(0.6) 7.6(4.3) 0.325
ALB, mg/dl 4.44(0.55) 4.33(0.48) 4.24(0.38) 4.29(0.43) <0.0001**
BUN, mg/dl 14.2(3.3) 15.0(4.4) 15.3(3.9) 15.8(3.8) 0.0003**
CREA, mg/dl 0.93(0.18) 0.91(0.27) 0.85(0.20) 0.88(0.21) 0.0003**
UA, mg/dl 6.5(1.7) 6.2(1.7) 6.1(1.7) 6.2(1.8) 0.019*
CHOL, mg/dl 190.2(39.4) 194.0(39.5) 195.9(40.1) 195.8(40.1) 0.326
TG, mg/dl 136.0(133.9) 134.1(128.5) 117.8(90.7) 129.6(111.0) 0.289
GOT, TU/L 24.5(17.2) 23.9(24.7) 22.0(9.9) 23.1(11.0) 0.360
GPT, IU/L 25.9(20.3) 23.1(19.6) 23.8(17.8) 24.4(15.0) 0.359
GGT, TU/L 33.6(48.0) 30.5(35.8) 29.2(36.7) 33.9(37.2) 0.471
T-BIL, mg/dl 0.8(0.3) 0.8(0.3) 0.7(0.3) 0.8(0.3) 0.135
ALP, IU/L 71.5(30.8) 68.6(20.4) 66.0(20.5) 68.8(23.4) 0.076

Bold data entries represent the significant differences or significant correlations (p<0.05) found.

Data are mean (standard deviation).
*p value<0.05, **p value<0.001.

(1) <25%: serum PCDD/Fs level <11.13 pg I-TEQ/g lipid, (2) 25-50%: 11.13 <serum PCDD/Fs level <15.29 pg I-TEQ/g lipid, (3) 50-75%:
15.29 < serum PCDD/Fs level =21.08 pg -TEQ/g lipid, (4) >75%: serum PCDD/Fs level >21.08 pg I-TEQ/g lipid.

Hsiu-Ling Chen et al., Science of the Total Environment, 2006
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TABLE 2. Levels of Serum PCDD/Fs, Insulin Resistance (HOMA-IR), and Pancreatic B-Cell
Function (HOMA-B) in Nondiabetic Participants
Serum PCDD/F Quartile®
<25th 25th—<50th S50th—<75th =75th

(n = 305) (n = 310) (n = 311) (n = 308) Piona
BMI (kg/m®), mean (SD) 239 (3.9) 24.1(3.9) 24.3 (3.6) 25.0(3.7) <0.001
Waist circumference (cm), mean (SD) 80.9 (11.0) 81.0(11.2) 82.0 (10.8) 85.4 (10.7) =().001
Fasting glucose (mg/dL), mean (SD) 80.3 (9.6) 90.2 (9.1) 02.2 (10.6) 04.3 (12.1) <(0.001
Fasting glucose (abnormal), no. (%) 16 (11.5) 29(13.9) 50(21.2) 85 (28.2) <0.001
Insulin resistance, mean (SD) 1.49 (1.14) 1.51 (1.00) 1.72 (1.18) 2.16(1.49) =0.001
Pancreatic B-cell function, mean (SD) 101.6 (106.5) 97.7(92.1) 103.2 (86.3) 114.0 (89.1) 0.09

*Quartiles of serum PCDDVF levels (pg WHO,,,-TEQ /g lipid): (1) <<25th, <13.1: (2) 25th to <<30th, 13.1 to 20.4; (3) 50th to <<75th,
20.5 to <33.8; (4) =75th, =339

Jung-Wei Chang et al., Epidemiology, 2010
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Serum PCDD/F categories

FIGURE. Adjusted odds ratios (filled circles) and 95% Cls
(vertical bars) for insulin resistance according to percentile
categories of serum PCDD/F levels (pg WHO..-TEQ(/g
lipid): (1) <10th: <9.6 (reference category), (2) 10th to
<25th: 9.6 to 13.0, (3) 25th to <50th: 13.1 to 20.4, (4)
50th to <75th: 20.5 to 33.8, (5) 75th to <90th: 33.9 to
54.0, (6) =90th: =54.1. The odds ratios are adjusted for
age, sex, BMI, smoking, weight control, physical activity,
and family history of diabetes.
Jung-Wei Chang et al., Epidemiology, 2010
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Table 4
Assaociation between serum PCDD/F, blood mercury levels, and the risk of insulin resistance.

Adg

Variables Total HOMA-IR HOMA B-cell
No. (%) OR 95% Cl No. (%) OR 95% Cl
Age (years)
<40 451 68 (15.1) 1 Referent 86(19.1) 1 Referent
40-60 659 190(28.8) 2.19 1.49,3.22 191(29.0) 1.56 1.09, 2.25
>60 339 79(23.3) 1.36 0.78,2.37 78(23.0) 0.89 0.52,1.51
Gender
men 758 200(26.4) 1 Referent 204(269) 1 Referent
women 691 137 (19.8) 0.72 0.55,0.94 151(21.9) 0.78 0.60, 1.01
Waist circumference (cm)
men = 90 and women = 80 851 110(12.9) 1 Referent 134(15.7) 1 Referent
men = 90 and women = 80 598 227 (38.0) 3.97 3.01,5.23 221(37.0) 3.27 2.51,4.27
Diastolic BP (mmHg)
=85 1172 230(19.6) 1 Referent 262(224) 1 Referent
>85 277 107 (38.6) 1.83 1.36,2.48 93 (33.6) 1.29 0.95,1.75
Dioxin'/mercury*
1st tertile/1st tertile 207 12 (5.8) 1 Referent 32(2.2) 1 Referent
1st tertile/2nd tertile 153 23(15.0) 2.64 1.20,6.07 31(2.1) 1.23 0.68,2.23
1st tertile/3rd tertile 119 33(27.7) 494 2.23,11.69 33(2.3) 1.51 0.78,2.93
2nd tertile/1st tertile 150 25(16.7) 4.89 2.09,12.20 29(2.0) 1.20 0.63,2.27
2nd tertile/2nd tertile 154 36(234) 4.34 1.98,10.07 33(2.3) 1.05 0.54,2.03
2nd tertile/3rd tertile 183 65 (35.5) 6.42 3.15,14.03 57 (3.9) 1.77 0.94,3.39
3rd tertile/1st tertile 126 28(22.2) 6.19 2.21,18.08 28(1.9) 1.45 0.62,3.42
3rd tertile/2nd tertile 174 44 (25.3) 8.62 3.57,21.93 55(3.8) 1.97 0.95,4.22
3rd tertile/3rd tertile 183 71(38.8) 11.00 4.87,26.63 57 (3.9) 1.54 0.77,3.11

Abbreviations: OR = odds ratio; Cl = confidence interval.

t Serum PCDD/F levels indicate: 1st tertile: <15.9 pg WHOog-TEQpg/g lipid; 2nd tertile: 15.9 <serum PCDD/F levels< 30.3 pg WHOgg-TEQpg/g lipid; 3rd tertile: 30.3 pg
WHOgs-TEQpr/g lipid = serum PCDD/F levels.

t Blood Hg level indicates: 1st tertile: <7.2 pg/L; 2nd tertile: 7.2 = blood Hg level < 11.4 pg/L; 3rd tertile: 11.4 pg/L < blood Hg level.

Jung-Wei Chang et al., Journal of hazardous materials, 2010 21
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Fig. 1. Differences in CVD risk with the same serum PCDD/F levels in the 30-45-
and 45-74-year-old groups. *Quartiles of serum PCDD/F levels: (1)< 25th,<9.86;
(2) 25th to <50th, 9.86-13.8; (3) 50th to <75th, 13.8 to< 21.2; (4) = 75th, = 21.2. pg
WHOqgs-TEQpg/g lipid.

Jung-Wei Chang et al., Journal of hazardous materials, 2011

22



B m¥-cEm

HEHE QP ARIP AP RS

23



i+ - & _Phthalates (PAEs)?
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(mg/kg)
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PAEs oG 2302 LHFR 70
DEHP 4 11 (25) %k
DBP 8 275 (890) w2 ERE 0 WAA
BBP 6 14 (46) Ak EEFH
DEP - 4,700 Aok MAR S FR o FHEESZ
(280,000) ¥ g Li02 LR
DMP 1 33 (33) 3 A
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F#L k& : Houlihan et al., 2005
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2002 %' (n=34)
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¥ d1ix - PAEs 79 WA 3k 2HFN EB 2895
DEHP 29 9.3 (24) WAH > Ak FHES £ H9H
DBP 24 22 (150) WAH > Ak FHES £ H9H
BBP 6 5.4 (6.6) ES L&
DEP 68 2,200 (19,000) WAR > 4k $ERS - F9 845
DMP 3 2.2 (2.2) Bk
DNOP 21 1.4 (1.6) EE

F 4 &k © Joseph, 2002
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Associations between urinary phthalate monoesters
and thyroid hormones in pregnant women
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Association between prenatal exposure to phthalates and the health of newborns
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-alpha fetal protein (AFP)|
-free B-hCG 1

-maternal age > 35 yrs

&undergo amniocentesis j

(1

nterview- 83 subjects

(JInformed consent
JAmniotic fluid

(J Phthalate monoesters

 Urine sample
U Phthalate monoesters
U Creatinine
(JSerum sample
Q TSH,T,, T, FT,

[ Follow up-76 subjects ]

[ Follow up-65 subjects J

U Urine sample

L Phthalate monoesters
U Creatinine

U Serum sample
QTSH,T,, T,, FT,

1 Questionnaire

UAge, BMI, gestation
UFood consumption
U Cosmetic usage

16-20 week

g 24-32 week

(J Newborns’ health

U Anogenital distance
UGestational age

U Urine sample

(JPhthalate monoesters

1 Serum &Cord blood
QTSH,T,, T,, FT,
(JPhthalate monoesters

Gestation

r 34-42 week

First trimester

@ Sampling

Second trimester

Third trimester Birth
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— Thyroid stimulating hormone
(TSH)
— Thyroxin (T,)
— Triiodotyronine (T;)
— Free thyroxin (FT,)
e PFX
— Age, BMI, gestation age,
Smoking, Medical care etc.
— Food consumption
— Cosmetic usage
— Personal care product usage
— Building characteristics

o A RN L

Anogenital distance (AGD)
Birth weight

Birth height

Gestational age

Anogenital index (AGI)

GAGI-W=AGD/ birth weight.
G AGI-L=AGD/ birth length.

\/%\/ Anogemtal \/

distance (AGD) w
} — \

W

-Salazar-Martinez et al., 2004.
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Table I-1 £ # % % & & T4 (n =76).

i TioE + LB L
Age (years) 33.6 £3.3
Body mass index (BMI) 209+25
Duration of gestation (weeks) 279+23
Pregnancies and births

Number of current pregnancy 1.9+1.0

Number of current birth 1.5+ 0.6
Smoking status (n/%)

Active smoker 0/0

Passive smoker 14/18.4

Non-smoker 62/81.6
Alcohol drinker (n/%) 0/0
New decoration of living/ working place during previous 1 year (n/%) ?
Home

Moving to new decorated house 7/9.2

Just decorated 4/5.3
Workplace

Moving to new decorated workplace 2/2.6

Just decorated 6/7.9
Medical care during previous 3 months (n/%)

Blood transfusion 3/3.9

Intravenous drip 3/3.9

Oxygen mask 1/1.3

2Moving to new decorated house or workplace means moved into a new building. Just decorated means the place you llve or
work have decorated recently such as painting or changing the floor.




Table I-2 > % % % fi% * PAE® #t5

£ & # (ng/g creatinine).

Urinary phthalate monoesters’ ~ Percentile

Median (range)

i Mino Sh b S0h 75h 95 Max  US pregnant women®  US female population’
Creatine unadjusted (ng/ml)’ ~— p— amrma=
MBP 16132 26 406 818|130 3680 00 - >2.5 !3{}.{}(5.8-167} I
MBzP 09 09 09 09 09 B4 OBI - <107 o 160 (24103)
MEP 607 220 13 27 24 23460 Mee) o - <6 =740 (28-2230) -
MEHP 1658 720 1AL 06| B6 O WO - > 6.5 I 30 (ND-21.6) I
MMP 607 07 07p 43| W4T 88 Wl - L. - . _ .|
Creatinine-adjusted (ug /g creatinine) -
MBP 16 518 889 12700 1950 | 3390 8390 19010 y426(213- lﬂ‘i} >4.5 86(106-131)
MBzP 605 08 200 3| 60 40 699 - 121 (56—]"{1] =4 147 (4.84-80.0)
MEP 650 83 10| 680 (2050 4140 132990 123606755200 <35 157 (427-1920)
MEHP 16122 158 314 608 1210 8850 12510 | 46 (18-449) A (ND-163)
MMP 1604 09  37) 108 | M9 2630 -

030 -
l

“MBE, monobutyl phthalate; MB2P, monobenzyl phthalate; MEP, monoethyl phthalate; MEHP, mono-2-ethylhexyl phthalate and MMP, monomethy] phihalate
"Detection limit (LOD) of phthalate monoesters were: MBP, 5; MBzP, 1.8; MEP, 1.4; MEHP, 0.9; MMP, 1.4 ng /ml, respectively. Half of LOD was calculated
2 the detected value below the LOD. New York pregnant women 18-35 years old (n = 25). “Dta from NHANES 1999-2000 included children age 6 and

older) (n = 1326, range: 10th-95th percentile)



Table I-3 & 8% 47 5 ¥ E';Pr"?ﬁu%'ﬁi 2 EAH

Percentile
Reference
Hormones 2
50th 95th range
T; (ng/dL) 72.6 86.3 132.0 209.0 246.0 84.6-202.0
T, (ng/dL) 4.39 5.31 8.85 11.2 13.6 5.13-14.1
Free T, (ng/dL) 0.46 0.69 0.93 1.25 1.35 0.93-1.7
TSH (u IU/mL) 0.22 0.31 1.06 34 5.19 0.27-4.2

2The analytic sensitivities of T;, T,, free T,, and TSH were 19.5 ng/dL, 0.42 ng/dL, 0.023 ng/dL
and 0.014 plU/mL, respectively; the coefficient variations of T;, T,, free T,, and TSH were 2.9%,
4.2%, 3.1%, and 3.0%, respectively.
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Urinary MBP
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Figure I-1. 2 4% % = 3¥ &2 #f SR * MBP-cZ £ £ (A) free thyroxine (FT,),
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Table I-4. 72 3 3 4F v fFie <o 77 Fl,and T, 3 £ &2 fir ¥ PAEs® 34 2
B2l its %
FT, (pmole/l) T ,(nmole/l)
Variables
Estimate Prob>|t| Estimate Prob>|t|
Intercept 1.270 0.013 2.362 0.001
Age 0.024 0.886 -0.321 0.177
BMI 0.088 0.579 0.348 0.120
Gestational age -0.117 0.598 -0.066 0.831
MBP -0.110 <0.001 -0.112 0.003
MEP 0.026 0.124 0.013 0.398
MEHP -0.015 0.474 -0.007 0.814
MBzP 0.022 0.232 0.032 0.224
MMP 0.016 0.165 0.015 0.347

2 One outlier was excluded because of hypothyroidism (n=75).

—>Multiple regression: FT, : R>=0.24, T, : R*=0.187
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Table TI-1 § 87 % 374 R 5 2% (N =65).

Health status 7 B (n=33) 4 B (n=32) P-value’
. : 3171 3002
Birth weight (g) (1678-4260) (2000-3935) 0.156
: 49.6 48.3 .
Birth length (cm) (42.0-56.0) (42.5-53.5) 0.023
Gestational age (weeks) 3 539_?401.7) 3 3.33:‘0.3) 0.020*
Ano-genital distance 23 > 16 <0.001*
(AGD) (mm)! (10-36) (7-23) ‘
7.16 5.37
- 2 %
AGI-W(mm/kg) (3.18-13.09) (2.30-8.96) 0.001
4.55 3.29
_ 3)\2 *
ALGHL AL (2.17-7.35) (1.41-5.07) <0.001

1 The AGD of two girls and boys, respectively, were not available.
2 AGI=ano-genital index; AGI-W= AGD/birth weight; AGI-L=AGD/ birth lengtl=

» .-
D e B i - 0 B
B

i r* =




Table I1-2 7 B# &2 % B X -k ¥ PAEsH #4 3 £ 4 # (ng/mL, n=64)!.

Female infants Min 10t 50th 9(th Max
MBP 39.3 45.6 85.5 134.6 192.0
MEHP ND? 5.0 24.0 91.1 148.0
MEP ND ND ND 3.9 6.5
MBzP ND ND ND 84.1 233.0
MMP ND ND ND ND 2.92
Male infants Min 10th 50th 9(th Max
MBP 28.4 44.3 81.3 127.8 145.0
MEHP ND? 2.6 22.1 100.6 110.0
MEP ND ND ND 4.4 7.7
MBzP ND ND ND 87.9 104.0
MMP ND ND ND ND ND

10ne amniotic fluid sample was failed during analysis.

IND=not detected, detection limit of MMP, MEP, MBP, MBzP and MEHP were as follow: &9’&1 4,0.9

ng/mL
—— -

it i ieniietion g i e
i :zar‘-H:a. ﬁf&&'&m J--'M =i ’f ﬁ;ﬁ&iﬁ

"-' :

44
x.-«amma?ﬁw%f Ja&rs’%; 2R 0E



3.5

y = 0.7746x + 0.9539
R?=0.156 o

Urinary MBP
N
n

1.5
1.4 1.7 2 23

Amniotic fluid MBP

Figure II-1 % 4% /g2 * MBP 3 £ 22 5 -k ¥ MBP 7 € 2 1p B £ (n=59).




Table I1-3 2 2 ## % -k ¥ MBP%2 MEHP*® i #A 3 1% "ﬁéii.ég.’é—@f@fg;%#,aﬁﬁza\#
% g8 (n =31).

MBP-AF? MEHP-AF3
Health status in

female infants

Low* High? P_value! Low* High*
(n=15) (n=16) (n=15) (n=16)

P-valuel

Birth weight (g) 2810439 31724398 0.031* 2918+448 30611467 0.527
Birth length (cm) 47.312.3 49.211.7 0.018* 48.112.1 48.612.4 0.138

Gestational age 381415 38710 0205 384109 384116  0.591

(weeks)
AGD (mm) 17.614.0 13.913.8 0.024* 17.014.1 14.214.1 0.109
AGI-W (mm/kg) 6.2+1.6 4.5%1.5 0.007* 6.011.4 4.711.8 0.016%
AGI-L (x10%) 3.710.9 2.810.8 0.008* 3.610.8 2.910.9 0.015%
TWilcoxon Rank Sum Test, *: p < 0.05; .
2AGD data were lacking for one female newborn in each group. i~
ms 3AGD data were lacking for two female newborns in the high MEHP-AF group. , “*"‘*”' —
- 46 4Median levels of amniotic fluid MBP in low and hlgh group were 67 and 104 ng/mL respectlve ; tho 5
i MEHP were 9.5 and 38.8 ng/mL, respectively. -1 2 ff»; YO } ,_,.:; ks o
‘L-" i R e gﬁ" 1-* =i 4 = i i



Table II-4. 71 Z ¥ % -k ¥ MBP2 MEHP® >8> 3 W EkRER T H @A HHFL A #
% b g (n = 313).

Health status in
male infants

Low High Low High
(n=16) (n=17) P-value (n=16) (n=17) P-value

Birth weight (g) 31461481 3194+469 0.640 32131440 3131%515 0.815
Birth length (cm) 49.2+2.5 50.0+2.8 0.705 49.4+2.4 49.713.0 0.971

Gestational age 39.1£1.0  389+14 0396  39.1+0.9 38915  0.787

(weeks)
AGD (mm) 21.2+6.5  24.1%5.7 0.234 23.3+6.8 22.2%5.6 0.606
AGI-W (mm/kg) 6.612.1 7.712.2 0.206 7.4%2.6 6.9+1.7 0.635
AGI-L (x103) 4.3+1.2 4.8+1.2 0.304 4.7+1.4 4.4%1.0 0.649

w1 One male infant of each group in MBP-AF and MEHP-ATF, respectively, were lack of AGD. - " B —

'-'_.J!'

L.w“iifcp% R R R e ’iﬁsm S



F-k¢ MBP&+ R4 & pF2 AGLE: A2 ¥ f 40 B

10 6
o | o Y=-3.6621x+12.343 y =-2.0505x + 7.1808
. , R=014 5 o o R?=0.159
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Figure I1-2 (A) % -k ¥ MBP £+ B 2 3 pFAGI-W2 U4 ¥ §F (n=29, R*=0.14, p=0.043);
(B) % -k ¥ MBP g+ % 2 Z pFAGI-L2 S ¥ 7 (n=29, R?=0.16, p=0.032).
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The definition of puberty and ‘

precious puberty

 Puberty is a complex process involving the activation
and maturation of the hypothalamic-pituitary-gonadal
(HPG) axis.

« The timing of puberty in humans approximates 10
years in girls and 11.5-12 years in boys. However, it
may range from as young as 8 to 13 years in girls and

from 9 to 14 years in boys.
(Grumbach and Styne, 1998)

 Premature sexual development in the human female
is presently defined as the appearance of any
physical change characteristic of puberty with onset
before 8 years of age. (Sippel, 1994)



Prevalence of precocious puberty ...L—*_

 Precocious puberty has a prevalence of 1 in 5,000
children and exists in girls more than boys by a ratio

of 10:1. ( Nebesio & Pescovitz, 2005; Partsch & Sippell, 2001 )

« The prevalence of PP was 20 to 23 per 10 000 in
girls, whereas the prevalence was five-fold lower for
boys (<5 per 10 000) in Denmark.

(Teilmann et al., 2005)



Follow-up problems of precocious ‘

puberty

« Though girls who experience premature puberty grow
faster than their peers due to accelerated bone growth,
they fail to reach the normal adult height.

( Carel, 2006 ; Partsch & Sippell)

 Early menarche has been linked to greater risk of breast
cancer as an adult; therefore, precocious onset would
seem to increase that risk.

( Wang, Needham, & Barr, 2005; Zuckerman, 2001 )

« Studies indicate that girls who become sexually mature at
earlier ages are more likely to engage in risk-taking
behaviors such as smoking, using alcohol or drugs, and

engaging in unprotected sex.
(Committee on Adolescent Health Care, 2006; Flanigan, 2003; Zuckerman, 2001 )



What factors are suspected to trigger the ‘
earlier onset of sexual maturation? _— i

e

« The ethnic, genetic, pediatric obesity,
environmental toxins that disrupt endocrine
function, psychosocial stress, and early exposure
to an increasingly sexualized society explanations
for the earlier onset of sexual maturation.

( Lemonick, 2000 )



The regulation pathway of /_..LA,, :

sexual hormone in female

=

Phthalates

GnRH
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Objectives )-LA!_

 To investigate the association and possible
mechanism between exposure to phthalates and

female puberty.

« To investigate the relationships between urinary
monoester metabolites and the PAE levels in house

dust for precocious puberty and normal girls,

« To develop effective intervention strategies to

decrease the phthalates exposure for children.



Kindergartens, day care centres, elementary schools
and National Cheng Kung University Hospital in the

LA B T A 2

Greater Tainan metropolitan area of southern Taiwan

A

Precocious and control girls

v

Informed consents

A

Collect spot morning
urine sample

H i

i

Questionnaires Collect settled

A
LC-MS/MS

MMP, MEP, MBP,
MBzP, MEHP, MEOHP,
MEHHP

dust sample

Collect blood
sample

e Demographic data

¢ Personal care product y

 Medical history GC-MS

e Dietary habit

e Household usual DMP, DEP,
habits DBP, BBzP,

e Time-activity pattern DEHP

Enzyme-Linked
ImmunoSorbent
Assay

Kisspeptin
LH, FSH, E2

Fig 1 The framework of this study
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Sampling strategy for
dust- S samples

- '-

Bed . Upper
(orsofa) | " °°" | floor

Major activity
area
(Sleeping room)

Sample

1 Sample 2

Picture from Fk3722

Minor activity
llllllll> area
(Parents’ room,
living room,
playroom et al.)




Dust collection

* Using aluminum-made collector
& cellulose filter

* Covering with aluminum foil and
then sealing by parafilm after
collecting enough dust sample




Questionnaires for phthalates L

exposure evaluation

Dietary patterns

— Category: Main food (rice - noodles, etc.), Vegetable
(cabbages - water celery, etc.), Meat (pork, poultry, etc.),
Fruits, Snack and Nutritional supplement.

Household usual habits
— Cleaning frequency, cleaning products, cooking habits et al.

Time-activity pattern and medical history

Personal care products
— Children’s habit

 Body lotion, shampoo, shower cream, soap, hair spray,
nail polish, perfume et al.

— Maternal habits
 Perfume, cosmetics, lipstick et al.



Analysis of phthalate metabolites

 Phthalate metabolites
— monomethyl phthalate (MMP)
— monoethyl phthalate (MEP)
— monobutyl phthalate (MBP)
— monobenzyl phthalate (MBzP)

......

1 mL sample thawed, sonicated

Y

250 pL. ammonium acetate (1M, pH=6.5)
50 nL *C -labeled standard (100 ng/mL)
S nLL p-glucuronidase (200 unit/mL)

— mono-2-ethylhexyl phthalate (MEHP) v
— mono-(2-ethyl-5-hydroxyhexyl) phthalate (MEHHP) Incubation at 37°C for 90 min
— mono-(2-ethyl-5-oxohexyl) phthalate (MEOHP) l

« Analytical method

1 mL acidic buffer 0.14 M NaH,PO,

l

Loaded to SPE cartridge (3 mL/60 mg)

Electrospray ionization mass spectrometry (ESI MS) l

thermal desolvatlon

coII|5|onaI activation

4 .?n.

Urlne sample

Washed with 2 mL formic acid (0.1M) and 1 mL. H,O

l

+ P> Vass Eluted with 2 mLACN, 2 mL ethyl acetate

+  analyzer l

The residue was resuspended in H,O (ImL)




Results and discussions

Table 1 The demographic characteristics of girls with CPP and prepubescent control girls.

Item Control Group (n=31) CPP Group(n =73) p-value®
Age (years)? 6.8 (2.2-8.3) 8.1 (2.5-11.5) <0.001
Age at diagnosis (years)® - 7.0 (1.3-8.5) -
Height (cm)® 120.8 (90.0-136.7) 129.6 (83.0-152.1) <0.001
Weight (kg)? 22.6 (12.0-35.1) 29.0 (9.9-55.3) <0.001
BMI (kg/m?)? 16.0 (12.9-21.1) 16.8 (11.9-24.8) 0.05
FATHER’S EDUCATION LEVEL (N)
High school 6 27 0.16
College 19 32
Graduate school 4 12
MOTHER’S EDUCATION LEVEL (N)
High school 8 32
College 19 36 0.25
Graduate school 2 3
FAMILY’S MONTHLY INCOME (N)
Less than 70,000 NT$ 16 42 0.71
More than 70,000 NT$ 13 29 '

Abbreviations: [CPP] girls with central precocious puberty, [Control] prepubescent control girls, [BMI] body mass
index, [NT$] New Taiwan Dollar. *Values are median (range); "continuous variables were tested using

Mann-Whitney U-Tests, and categorical variables using Fisher’s Exact Tests.



Results and discussions

Table 2 Unadjusted and adjusted-creatinine concentrations of urinary phthalate monoesters in girls
with central precocious puberty (CPP) and prepubescent control girls.

Control Group CPP Group NHANES
(n = 29) (n=171) p-value 1999-2008

CREATININE UNADJUSTED (ng/ml)
MMP 4.53 (0.70-14.1) 6.95 (0.70-48.3) 0.033 <LOD-1.90
MEP 7.87 (0.50-332) 19.1 (0.50-558) <0.001 45.2-53.9
MBP 40.2 (9.93-163) 60.4 (6.14-1324) 0.049 28.7-40.0
MBzP 2.45 (0.70-18.4) 6.22 (0.70-167) 0.002 17.6-29.0
MEHP 5.10 (0.45-125) 8.23 (0.45-85.1) 0.002 2.20-4.90
MEHHP® 27.6 (13.8-106) 59.6 (15.4-432) 0.004 27.0-36.5
MEOHP® 25.0 (13.6-92.7) 56.9 (11.2-392) 0.004 16.6-25.8
CREATININE-ADJUSTED (pg/g creatinine)
MMP 6.34 (0.94-31.3) 8.10 (0.83-128) 0.141 <LOD-2.32
MEP 11.3 (1.06-337) 25.4 (1.21-379) 0.001 50.1-57.4
MBP 67.2 (20.5-275) 94.6 (22.3-910) 0.195 33.9-39.1
MBzP 3.74 (0.95-50.4) 9.00 (1.14-172) 0.005 20.7-27.8
MEHP 9.04 (0.95-185) 10.8 (4.03-69.3) 0.059 2.80-5.38
MEHHP® 27.7 (12.3-202) 57.4 (24.5-291) 0.002 31.4-37.0
MEOHP® 25.8 (13.8-177) 52.0 (21.9-244) 0.001 18.5-25.3




Results and discussions %

Table 3 Average levels [range] of kisspeptin and clinical examinations results of girls with central

precocious puberty (CPP) and prepubescent control girls in this study.

CPP Group (n = 40)

Control Group Thel+LHRH" LHRH* Leup/Men
(n=11) Subgroup Subgroup Subgroup p-value®
(n=13) (n=12) (n =15)
Age (years) 7.4 [6.1-8.3] 7.0 [2.5-9.1] 8.9 [7.7-10.6] 9.0 [4.6-11.5] <0.001
Kisspeptin (pmol/l) 1.95[1.69-2.18] 1.97[1.39-2.51] 2.16 [1.71-2.61] 2.29 [1.92-2.86] 0.022
Bone age (years) - 6.6 [1.75-9.0] 10.3 [8.8-12] 10.7 [5.0-12.5] <0.001"
Basal LH (mIU/ml) <0.15 0.25[<0.15-1.84] 0.99 [<0.15-2.54] 1.03 [<0.15-8.65] 0.003
Basal FSH (mIU/ml) 1.65[1.11-2.31] 2.96 [1.37-8.14] 4.81[1.42-8.31] 2.66 [0.92-8.29] 0.006
Basal E; (mIU/ml) <8 4.88 [<8-15.5] 10.5 [<8-19.0] 16.6 [<8-102] 0.032
Peak LH (miU/ml) - 5.43 [3.11-7.89] 21.2[10.9-51.8] 27.6[9.72-90.2] <0.001°

2 Kruskal- Wallis Test: p-value for the difference between the four groups; ° Kruskal- Wallis Test:

p-value for the difference between the CPP subgroups.



Results and discussions

3.0

2.8 1
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Kisspeptin (pmol/L)
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Control Thel+ LHRH- LHRH+ Leup/Men

Different development group

Figure 1. Box plot of kisspeptin distribution in different development groups. 1: Control Group (n = 11); 2: CCP subgroup Thel+
LHRH-: premature thelarche and a negative LHRH test result (n = 13); 3: CCP subgroup LHRH+: positive LHRH test result (n
=12); 4: CCP subgroup Leup/Men: being treated with leuprorelin acetate or had experienced menarche (n = 15). Dotted line: the

mean level of kisspeptin-54 in each group. (P trend 2MONE the four groups after adjusting for age = 0.005)



Results and discussions

Kisspeptin54 (pmol/L)

3.0

2.8 A

Y =0.1394X+ 1.8295
R?=0.0826, p= 0.05

Kisspeptin54 (pmol/L)

3.0

2.8 4

Y=0.1741X+ 1.3239 °
R?=0.2506, p< 0.001
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Results (Intervention strategies)

i ~78 P

P& F mIE

(= JERR - ¥4

AN EGRRE BAEEYE  AA NS IYWLERT > LEERE

BRAME - R BRA R - BT

L B2 B A fFFd ¥ BL.enid

*

SRR~ § ok SR BT MR T RIS FR R Res £ 2

L

£ Ferie ®

I YRS - bt g - B B A PYCH7 -k ehaié 2

Mk & 78 2

UV T 2 Bk 5 (B )i »

Y RS A K6 i

5%

SOEPEETE T TR

ek R

P R 5 N

HER R BRI FERE A TP AT R Ak
FIPREFIFIRER eI BAI Y §

i ~2p 4. — B & &y




Intervention strategy

Intervention period

- - ™
Day 1 2 3 4 5 6 7 8 9
Pre-intervention urine sample Post-intervention urine sample
collection collection

Figure Intervention design and timing of sample collection in this study.



Results and discussions P i

Table Subjects who follow intervention guideline resulted in declining the level of urinary phthalate

metabolites in this study.

Phthalate concentration

Phthalate concentration

(ng/mL) (ug/g-creatinine)
Pre-1 Post-I p# Pre-1 Post-I p#

MMP (n=18) 10.9 5.63 <0.001* 9.36 6.84 0.003*
(2.38-29.1) (2.18-16.4) (3.49-29.7) (3.02-17.3

MEP (n=15) 75.9 25.0 0.001* 68.8 31.5 0.001*
(14.0-710)  (3.91-154) (9.08-650)  (7.43-200)

MBP(n=16) 164 80.2 <0.001* 129 95.2 0.013*
(41.2-927) (24.7-147) (55.5-277) (38.8-157)

MBzP (n=19) 7.81 3.36 <0.001* 8.26 4.15 <0.001*
(0.39-85.6) (0.29-17.3) (1.87-58.2) (1.25-17.8

MEHP(1n=19) 13.8 7.0 <0.001* 11.9 8.21 0.011*
(4.11-84.6) (2.51-31.1) (3.43-38.3) (3.42-24.7

MEOHP (n=19) 51.6 26.2 <0.001* 43.2 30.5 0.01*
(15.1-563) (12.5-79.6) (19.8-207)  (15.5-85.6

MEHHP (n=18) 101 49.0 <0.001* 87.0 58.1 0.005*
(29.9-1082) (22.8-187) (32.9-398) (29.1-202)

MECCP (n=18) 109 50.9 <0.001°* 84.5 58.1 0.006*
(28.5-871)  (20.3-187) (34.7-320) (30.1-161)

# : Wilcoxon Signed Ranks Test; 1 : Pair T Test;  * : P<0.05
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