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ABSTRACT

Over the a few decades, the incidences of obesity and associated metabolic syndrome diseases have been
increased dramatically and resulted in a global health crisis. Recent findings suggest endocrine disrupting chem-
icals(EDCs) as an obesogen, because they disrupt normal development and homeostatic controls over adipoge-
nesis and energy balance in obesity. Furthermore, risk of cardiovascular disease and mortality is elevated among
those who were obese during childhood. Thus, we focused on etiology of obesity in children and performed
biological monitoring of bisphenol A (BPA), which is a broadly exposed EDC in environment. Study subjects
were age and sex-matched obese and normal children in Seoul (N=52; age, 8.67+ 1.46 years). Exposure levels
of BPA were analyzed with HPLC/FLD as a conjugated form in urine. As results, ranges of urinary BPA were
0~ 54.38ug/g creatinine (median, 4.57 1g/g creatinine). Levels of urinary BPA were 1.7 fold higher in the obese
children than those in the controls(medians of obese and control children, 7.31 and 4.25g/g creatinine, respec-
tively, p=0.22). In the near future, enlarge scaled studies should be performed to confirm the risk of BPA for

obesity.
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Eqol ol A el RAHQl oJgE F 5 9l
o} (Must and Strauss, 1999).

25 vigke] ZUt 29SS Al A
237 Wste] w2 3] deF sk £5 2= o
2]o]) 3}stE-A 57 (chemica environment) 2] w3}
o4 3= Alzbe] Alze] FAaa it (Newbold
etal., 2007). =3}, 318t 2] Z7} A7) vigk <l
T Z7} A7)sh AW, Az sl A
o] A A, AL = edlvA] 3ol 3k 7]
RAozx gk ol 7RsA el A7) ieh (Bal-
lie-Hamilton, 2002). 53], A 3}stEAe] Abg B
B& x1x]3}= W 2u)A Aol &4 (endocrine disrupt-
ing chemicals, EDCs)2 322 §A} 222 x] Xk
c2x AV FYE ZHANE 5 glenz, 5=
2 F4AE A AR 229 YALE w3 7
=A% 749 4~ 919k (Grun and Blumberg, 2006).
wepbA, vlakel] ojkS wX|& RiEkEE s =
Zoleh= 2ju]e] * 2|47 (obesogen) o 2k= 417}
Jo] SAks}9d 31, bisphenol A (BPA), diethylstibestrol
(DES), phthalates 5-o] o] 322 444 AzHd
Aol ek ulA vRkE sk el o=t
= 7154 o] A)7]1¥ ¢ (Grun and Blumberg, 2007).
o 52 AF H invivo AglellA] Elopr] =
A S e el EAe] xZo] XA o
Atell o3gFg wZlckx ®a¥l wirh qlek(Rubin et
al., 2001; Nikaido et al., 2004; Newbold et al., 2005).
JE, o] Wb RAlel M= WERAl el E
A F dHute] winke FAF 7sA ] oo™, A
Aol M 28l= AW S JAlske Aoz v
eht olel Wg @77k o Lo A elch(Hen
del, 2003).

BPA [2,2-bis(4-hydroxyphenyl)propane, CAS# 80-
057 EekaEls A FA) Ao Al AFgH
AR, o5 AFEAAE v R W, &
4, TG A Tl TRkl o] 4-H o, 43
&2 B3l A =22 5 ol WA ZAeER
ojct. AA| £ Atzle] gH=ERlE HAlow 433t
BPA Q1A mUEIE] AFelA I3} & F 97.5%
2] AlgolA BPAZL 7% ut gle], BPAS] =
< dukele] xZof gt 27} d¥ke] = F I 9l
t}(Yang et al., 2006). BPAY: o ~E =7 A& 7}
2w AAA Ao, A 913l DNA adduct 34 5
7 "y Aoz odex ¢)ar(Atkinson and Roy,
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1995; Kobayashi et al., 2002; Honma et al., 2002; Sa-
wai et al., 2003) Z o= BPAS} vwtzle] A=
X 3= 3 ¢lv}(Baillie-Hamilton et al., 2002; Heindel
et al., 2003; Newbold et al., 2008). & Al3 o)A
BPA: ®3ld Ak Alx2e] o §& %13 v}
Ao (Sakural et al., 2004) &2} A FofT
o, AfroHl 25 AW 22 37 Aee] B
w5 ¢} o} (Masuno et al., 2002). 3}, F417)9} 24k
15 w2) FolM BPAL el ofa) A =4
o Aol Z7}FH T Bagl v} ek (Miyawaki
al., 2007). 12} Fart AA" Al A Fell
A& BPA 29 o8] A=A (BMI)S] Z7}
83 AJAE Rax gle] (Nunez et al., 2001), efj o}
et T e} Aol DA, F, =F Aol A 1 2t
42 AelE BTt QA 9] A4, BPAE Awtx7]
I Af A Z2RE uR 30 A3 e s o
FE= ez o#Al adiponectine] WE2 A8t
= 7oz od8lx ¢l (Hugo et al., 2008).

3, 3 BPA =71 Uik oA B vRE of 4]
oA © =74 vjeld B3 (Takeuchi et al., 2004)=
A 9)5ha, wlwks) $2A5 BPA oAl =& wUEE
A7 wle $2G Agelnt Blso] Lopulihe
Zob7h EDCol 31 7h44 Q1] A, 35 oo
29 AYreA 2 2l Asle] el B A
- AAA B 5 a1 o), Sopu]Rke] wele
2A $1§A el S5 EDCY] oJskd17) AlF3t
A1 A o]t} (Bearer, 1995; Fitzgerad et al., 1998). vz}
A, ¥ 7% BPA =& RYEHE 53l BPA
=3 Lop|Rke] ARIAE AP
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2. &= & BPA &4

2 Q47ale] = #agel web(Yang etal,
2003) EA 22l BPAS YR EFEA <l bis
phenol B (BPB, Tokyo Chemical Industry Company,
Tokyo, Japan) ¢} Ard| A efsle] <A} HPLC/FLD ¥
o2 BEAMstgE $A, 4 Alg 1mLE FHs 15
mL FA =3} ATl Y1, o]o]] lug/mL 3=
o] BPB 0.1mLE 7}3}ie}. o], vl-2-olle]] 2.0M
sodium acetate 60 L, B-glucuronidase 48 uL (2,784
U) (Type H-1, Sigma) & 7}8}3 218} 8242 (37°C,
5412054 s estetet. sl F, 2N Fakg 200l
718k &, ethylacetate 5SmLS- A7}sle] &, AR
Gato] 3 2mL Ashe oo 38 28] W
3l Zolxl AFTol 4mLe AT =3} 60%
acetonitrile 300uL ol =gl &, YAlEZ]3lo] AF=H
< sl 2 = 20uL= HPLCe| F3)3}o total
BPA (free+conjugated form)-2 A 2F5}9i o}

£-2]3 (free form)2] BPA: [B-glucuronidase d
A 5] FR5E 1] $UT Ao ¥4
3hgiet

X Al89| creatinine ®A-2 Ogata-Taguchi
(1988)¢1| w}je} creatinines H-Asla BAJo #A-L8-3}
Gk BA A|2~Ele dual Younglin SP930D pumps
(Younglin, Seoul, Korea), MIDAS COOL autosampler
(Spark Holland, Emmen, The Netherlands), Jasco FP-
2020 plus Fluorescence Detector (Jasco, Great Dun-
mow, UK), X-Terra C18 column (5um, 4.6 x 250 mm,
Waters, Wexford, Ireland) 2 A= gic} 7187 £
2] (7§ 4], & acetonitrile, 75: 25; 453, 45: 55; 5032,
75:25; 60, 75:25) 02 f<&%x71 1lmL/min, 3%
}7)9b4 225nm, WrEsbg 305nmell A -4 3kg]
o}.

3. EAlEA

Aofobgt wintolge] A'E w®lawell= Fisher's
Exact test 2-tail 2 3}gjon, o3, 7] =9] vl =
ANOVAZE 319t = 3 BPA =9 A4, w9t ¢

T %A= Wilcoxon testz 54} 3}3ic}.
2 AFoM BE A IMPVerson4(SAS
Ingtitue, Cary, NC, USA)E Alg-3lgl o, BA1A &
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1. WEx 54

s Pape] 542 Table 13} ot =g #ke] £ <l
A2 529 oz, wintelg}t HAfelge] = A7
267 o] Qiek. AA Aujel|A] gelr} ofolrt thi
WAL, Hat vele of Alde b AlAelA 1
Trobgs} AAdels 7ol f-2lg Abol7} gldaL, =
ok, A 22 BMIo A §-2]" ¢l x}o]7} glgle). v]wt
715 A A AARFA 7 0594 o
Abel ALz Aoslg]on BMIS Bz H]ute}
Zo| M= 17.5~28.4kg/mPo] ] om, A Ao}Eol A
L 125~19.7kg/m?= FeRyte)

Table 1. Characteristics of the subjects

Item (unit) Obese(N=26) Normal (N=26) pvalue
Sex (N (%))

Male 15(58) 15(58) 1.00°7

Female 11(42) 11(42)
Age(yrs) 8.65+1.49 8.69+1.46 0.93°
Height(cm)  127.824+10.09 125.12+8.19 0.29°
Weight (kg) 3448+1052  24.63+569 <0.01°
BMI (kg/m?)  20.61+3.10 1553+175 <0.01°
®Fishexr’s Exact test 2-tail
"ANOVA
2. = & BPAS| 2%

Lol BPAE EA3 A3, A Aol A

il
28e $AS A7, $213 BPAL 12HA 4t
o} mpebA, 2 532ke] BPA &2 =% conjuated
formeoz &8 » F T Fig. 13} 7o) &
FHoz AT $EE epo] AFEES w}e
2] ekoket. o]5l BPA level B A oA v =
AL Sasss,

& & BPA =9 7132 4.58ug/g creatinine
(0~54.38ug/g creatining) 2, 20061 2 J1=lo]] 2
s Wele Yoz 53 BPA vlo] e mLiE]E)
737} (N=172; 0.0005~ 243.43ug/g creatinine; =7t
7k, 14.93ug/g creatining) ¢} w]ws] & o (Yang et
al., 2006), & Q17 Aol Al BPA &2 thi v

Rt
E=
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Fig. 1. Distribution of urinary BPA levels(ug/g creatinine):
Upper part of the figure shows an outlier box plot
with the square in the box showing the interquartile
range: x=level of BPA; y= frequency
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Fig. 2. Comparison of urinary BPA levels(ug/g creatinine)
between cases and controls(P=0.22): median for
cases, 7.31ug/g creatinine; median for controls, 4.25
ng/g creatinine).

Nt

oz FAH.

w3 Ao o} & 5 BPA Fxialol= s
A kskok (Fet, 743k, 4.75ug/g creatinine, o o},
274z}, 4.31ug/g creatinine, p=0.98).

BPA2] 71Z3}7 (LOD):= 0.4uglLylew, 57
2 ke $3le] 2E ABel W3t FHAg
(1.35ug/L)2] 10%-2] 1% (0.135ug/l)S H-8-3kd+t-
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% % BPA y=o} u)ubste) AR 2AR A
3}, uetole] & % BPA i YAdobse] Zn
o =2 AgE BAov(Fig 2), frelA]l Abele
ARk (Hvrels, F2H3k, 7.31ug/g creatinineg; A4k
o}%, 717k, 4.25u9/g creatining, p=0.22). o] %
Aste] Ax7EA] S - oz Fuduet Aol
w3l BPA rxZekw)e] Al#A o] A3 AF= A
73k AA o]t} ohuh A<l Rk BPA =% A3t
AL AT 92 d75 AFEH 79 vt
(N=19)7 HAoI4 (N=7)¢] &% BPAS =43}
of wlwslglS o, wiRtedAde] dF BPA Fxrt
freld ez Eohve Bt olet(¥Rled A, 104+
0.09ng/mL; ZAredAd, 0.71+0.09ng/mL: Takeuchi
etal., 2004). w3}, 1] Q7 (N=1455)% Hj4foz
3 BudA &= & BPA =9} H|9tx X4 (BMI)
o] ARAATL §o08174 @A LA detn B
= givh(Lang et al., 2008). w}ebA, BPA =23} 4
opaRtate] AFIA, vpolrl BPA xZe] Aoly]
T A g v A7 flslel HEte] B A
743 477} Besidy Abede,

¢

B Q7R pn)A )3l BPAS] deofu]
£ AR e Adel A o
il ) Aob2 PlAboz BPA -
Aok, et s\l 4

].3311:} I Az AA @A} Aol =

)
> 2
> o
°{N

T o
% BPA =% F713keo] 4.57ug/g creatinine(N=
52; 0~54.38ug/g creatining) o] it} o]= o]Hel| &

A7Alel 25 439 BPA =% ®uEjs] Aznc}
W FEsH

Zeolo] BlEk oJ 3o}l & 3 BPA ¥w9}o] B o
A= nulolEe] 1w 3= BPA _‘:;E‘:_ 7(4/\1-0]-%9] =

% BPAXRT o4 2 7S Bolou f2olH o
2] okek}. et 9 dAF 4 T B ‘?‘i—r-/] A& A
& 38}, Aop|ute] AFEA A)ZFAL in vivo 2

FEAYE ol BT 3 ot BPASL Zojulz
5 3P ), %5 BPAS] 717
g soblnle) R
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