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Exposure assessment and predictors of pentachlorophenol among school-age children in a
county of Jiangsu Province GUO Jian-qiu', WANG Zheng', ZHANG Ji-ming®, XIAO Hong-xi*, LI
Wen-ting', LU Da-sheng®, WU Chun-hua®, ZHOU Zhi-jun* (1.School of Public Health/Key Laboratory
of Public Health Safety of Ministry of Education, Shanghai 200032, China; 2.Division of Chemical
Toxicity and Safety Assessment, Shanghai Municipal Center for Disease Control and Prevention,
Shanghai 200336, China)

Abstract:

[Background] Pentachlorophenol (PCP) is widely used as pesticides and preservatives in daily life and
agricultural production, and persistent in the environment. PCP has hepatotoxicity, genotoxicity,
and neurotoxicity; however, data on PCP childhood exposure assessment are still limited.

[Objective] This study evaluates urinary concentrations of PCP among school-age children in a
county of Jiangsu Province, and explores its potential predictors.

[Methods] A total of 427 children from a rural area in Jiangsu Province were enrolled. Information
on sociodemographic characteristics, residential environment, behaviors, and dietary preferences
was collected through questionnaire survey. Spot urine samples were collected from children.
Urinary PCP concentrations were measured by gas chromatography-tandem mass spectrometry
(GC-MS/MS). Estimated daily intakes (EDI) of PCP were calculated using steady-state toxicokinetic
model. Multiple linear regression models were used to analyze predictors of PCP exposure.

[Results] The detection rate of urinary PCP was 99.1% in 427 children. The geometric means (95%
confidence interval, C/) of unadjusted, creatinine-adjusted, and specific gravity-adjusted urinary
PCP concentrations were 0.106 (0.096-0.119) pug/L, 0.188 (0.167-0.211) ug/g (in creatinine), and
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0.132 (0.117-0.149) ug/L, respectively. The unadjusted concentrations of PCP ranged from < limit of detection (LOD) to 6.60 ug/L. The
geometric mean (95% Cl) of EDI of PCP was 0.003 0 (0.002 7-0.003 4) ug/(kg-d). No significant difference was observed for the distribution
of PCP concentrations among different dietary preferences. Girls showed higher urinary concentrations of PCP than boys (P=0.013).
Likewise, children who played farmland and who owned pets had higher urinary PCP levels than those not (P=0.012 and P=0.030),

respectively.

[Conclusion] PCP exposure is widespread in the studied region. Holding pets and playing on farmland may act as predictors for PCP
exposure of children. The findings indicate that reduction of contacting with PCP in daily life is warranted for controlling lifetime PCP exposure.

Keywords: pentachlorophenol; school-age children; urine; gas chromatography-tandem mass spectrometry
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£ 427 BFUHA) LEA, PRI (6.7520.21) %,
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FEY), WNIEFNE, Mann-Whitney UK IO AT, &
BRPCPIKFEZTE#Z (P=0.027), KFBEFEYIL
BFRPCPRESTHPKRAFAENILE (P=0.048),
IR 10
2.2 R ABER PCP 3 71E)

B 53 A B% PR PCP 0 H F 79 99.1%, SNR 2 P,
RERHVEF. FREEERIER PCP IR E G (95%C1) 79
0.106 (0.096~0.119) pg/L, R/NMEFNRKERBIAEK
12 tH A 6.60 pg/Lo 42 BR AILET %2 1E # FR b AR 1E PCP
R E 9 3 79 0.188 (0.167~0.211) pg/g Al EF A1 0.132
(0.117~0.149) pg/L, HBHARABESHPCPIEANEG
(95%C1) %3 %) 79 0.0030 (0.002 7~0.0034) pg/ (kg-d)o
HESH PCcPBAERAERIX0.20ug/ (kgd)o

2.3 FRPCPKFEEFRERERFHERSHIRR

243 (56.9%) BILEXRREUKRKEL N ER; 238
(55.7%) M"RELERAER ; 231 (54.1%) NREH
BRERFEERBATAME ; 213 (49.8%) &) LBE
BKRETEHIR SRR ; 168 (39.4%) &) LER
— A RBEEEEFI0RU L, FFSEHRIARMET
TRESSIZE LERPCPREEREERITFEE
Xo IFR 30

K1 HRMX 427 B) L ERAEIERBHES T
Table 1 Distributions of urinary pentachlorophenol
concentrations among 427 school-age children in study area

T
TEe

oy 0y
Variable n (%) G (95%cCI) P

M5 (Sex) 0.027

8 (Male) 242 (56.7)  0.115 (0.099~0.135)

% (Female) 185 (43.3)  0.157 (0.129~0.190)
)
FEFH _ DEEE
Maternal education

’E’EPWF 300 (70.3)  0.132 (0.113~0.153)

Below high school

'E.’EP&LM: 127 (29.7)  0.132 (0.107~0.164)

High school and above
REFWN (B7T)

Family annual income 0.752
(10 thousand yuan)

<6 190 (44.5)  0.135 (0.112~0.163)

>6 237 (55.5)  0.129 (0.110~0.152)

B EREERE (5F) 01178
Recent house decoration (Years) :

<5 170 (39.8)  0.146 (0.119~0.178)

>5 257 (60.2)  0.123 (0.105~0.144)
BERTEFHRREA

" - 0.567
Pesticides stored in living room
= (Yes) 33 (7.7)  0.109 (0.070~0.168)
% (No) 394 (92.3)  0.134 (0.118~0.152)
R RS BRI &
Contacting with pesticides or 0.333
spraying equipment

7= (Yes) 12 (2.8)  0.188 (0.077~0.456)

% (No) 415 (97.2)  0.130 (0.115~0.147)
k| — s
EIRERE 0.053
Playing on farmland

2 (Yes) 145 (34.0)  0.153 (0.124~0.188)

% (No) 282 (66.0)  0.122 (0.105~0.142)
FYNERNESE] (h) DIGE
Time spent playing outdoors ’

<3 240 (56.2)  0.140 (0.119~0.164)

>3 187 (43.8)  0.122 (0.101~0.148)
mFEEY (ERRE)

; 0.048
Owning pets (eg. cats or dogs)
2 (Yes) 96 (22.5)  0.141 (0.122~0.135)
% (No) 331 (77.5)  0.106 (0.083~0.135)
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R2 IHEXEFRP/ ELSHRBEKTERGESARNENS®ER (n=427)
Table 2 Distributions of urinary pentachlorophenol concentrations and estimated daily intakes among school-age children
in a county of Jiangsu Province

532 (Item) i (Unit) G (95%CI) &/IME (Min) Ps Pso P EAME (Max)
FIRIE (Unadjusted) He/L 0.106 (0.096~0.119) <LOD 0.046 0.085 0.212 6.60
FRANETALE (Creatinine-adjusted) ug/g AET (In creatinine) 0.188 (0.167~0.211) <LOD 0.077 0.153 0.445 453
FREEEBRIE (Urine specific gravity-adjusted) pg/L 0.132 (0.117~0.149) <LOD 0.049 0.106 0.292 3.78
SHIENE (Estimated daily intake) pg/ (kg-d) 0.0030 (0.0027~0.0034) 0.0005 0.0013 0.0024 0.0063 0.20

GEl G : JUE9ME ; o BIEXiE ; LoD : kR,

[Note] G: Geometric mean; CI: Confidence interval; LOD: Limit of detection.

xR3 IHEEEFIRE)  ERRERIHISRESERE
SRR (n=427)
Table 3 Distributions of urinary pentachlorophenol
concentrations based on recent dietary preferences among
school-age children in a county of Jiangsu Province

g
- n (%) G (95%CI) P
Variable
REERER 0.814
Rice as staple food

% (No) 184 (43.1)  0.130 (0.108~0.157)

=2 (Yes) 243 (56.9)  0.133 (0.113~0.157)
ERERAER e
Flour as staple food

7 (No) 238 (55.7)  0.126 (0.107~0.149)

2 (Yes) 189 (44.3)  0.139 (0.166~0.167)
4R
ERIZKR 0.183
Eating fruits frequently

% (No) 108 (25.3)  0.115 (0.090~0.145)

2 (Yes) 319 (74.7)  0.138 (0.119~0.160)
g}‘%ﬁ%ﬁﬁ 0.832
Eating vegetables frequently

% (No) 216 (50.6)  0.131 (0.111~0.156)

= (Yes) 211 (49.4)  0.132 (0.111~0.158)
BRREERR

0.837
Source of vegetables

B (Self-planting) 158 (37.0)  0.136 (0.111~0.169)

KA1 (Agricultural market) 231 (54.1)  0.131 (0.111~0.154)

BHMEE (Supermarket) 38 (8.9) 0.120 (0.079~0.180)

L RKREBTHIE /% 0.096
Frequency of peeling/washing fruits :

MA (Never) 18 (4.2) 0.127 (0.061~0.264)

18/R (Seldom) 54 (12.7)  0.202 (0.140~0.289)

2% (Often) 142 (33.3)  0.121 (0.099~0.148)

&R (Every time) 213 (49.8)  0.125 (0.105~0.149)

E— 1B BRaERK AT
Frequency of eating fish in the last month :

MA (Never) 41 (9.6) 0.172 (0.115~0.261)

e 65 (15.2)  0.121 (0.092~0.158)

3~ 153 (35.8)  0.142 (0.115~0.175)

9= 168 (39.4)  0.120 (0.097~0.146)

2.4 PCPEEMEMARD
ZAMEEADINERER (R4), 5B %ME

tt, PR PCP R ER S (P=0.013), FIRAREN

JLERPCPRESTFARKRBEITERAILE (P=0.012),

AFEEYNRES) LEFR PCP KIS TRAF YR
Z)LE (P=0.030), HFRAZE Z 85 ABER PCP K
EEZBRLFHITEE N,

R4 IHEAEEFRE) L ERARER
SRS
Table 4 Multiple linear regression analysis on potential
predictors of urinary pentachlorophenol concentrations among
school-age children in a county of Jiangsu Province

EXMERN

& (Variable) 9% (Category) b 95%CI t P
1451 (Sex) 2z (Female) 0.135 0.029~0.242  2.503 0.013
f:ﬁrfi;‘:armlan d 2 (Yes) 0.146 0.032~0.260 2.534 0.012
RF=EY) (Owning pets) 2 (Yes) 0.141 0.013~0.269 2.181 0.030
#iEE (Intercept) -1.163 -1.48~-0.85 -7.225 <0.001

D] RARIEMSR. B EEEE. BIRARE. FINERDRE. [
FEY. RERRAKRNERKRESHIRE /7%

[Note] Models are adjusted for child’s sex, recent decoration, playing on

farmland, time spent playing outdoors, owning pets, eating fruits
frequently, and frequency of peeling/washing fruits.

3 itig

PCPERRBFIFBHER, AIEFBEFIFAEE.
BAARABRBENSRBAFEARNE T FEEHA
JLERS PCPHREH LT ) LERF PCPIRER
o ERETMHRITIRRTP PCP ZBEETE, BEKTF
TEREERK, BEMER. #—P DHREERHE
EZWMLEMER. BIRAGENREFEYE PP BEMN
O REF A &,

MM LE R F PCp 8 B HIB AT L, Hill
FREEE197 B ) LERT PcPRIRE R MIEA
14pg/L, MEFHMEXAR, AJeeHFPcPEZ
Rl X BIR SRR ) LE AR A RSN E. th/E
MRPIRE)LERPREZRE TR, RAUBEERA
0.330.83 ug/L Y, XA RES X ENIERIPFZER
20t B0 ER MUK T PCPIRFIMNEZESH X, 12
E £ 1989 FRFIPCPENRBRFAERERARGE, &
2003—2006 FEAREFEIMFZEER, JLERF PCPK
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BRI HE TR R ', #8Ek 1990—1992 F£E =R
EEFRAERBKTFEZRE™, RE)LERT
PCPERT IR/, MIRBAIRE) LEFRS PCP 8B
BKFREFEAELER) L ERZKE, TEERATTGER
KEPPRS T X pce NEFHER, 2K PcPIREE
MExFE D 2, S ASIEMELL, AR HX ) LE RS
PCP RIS N PMERMARF PCPIRERAEHRH
SRR (FPi%R © 0.08pg/L) ¥ RETELIKERE
M prcP REFHE T, BEREFEN PecP BENME BT
AMETFTE, PCPFMERBIESIMB NI A B 2R E
AN

RERSSYRE D HFEERGEErcPNEH
BANEBRAEN0.20pg/ (kgd) , EFEEIFFRIF
RESZAENREBRRATEILMS g/ (ked) KOS
EZFIEDY, RT5ZBREMRL, ZX)LESHEBAN
PCP B R X BLARRT RN I SRR RIBLZE IBIR
NEBRREN PP BEEMREIRRIR ™ Y, Hattemer-
Frey & P IRETEZ. KREMAYF pcP RELY HIEHD
WABEPCPRERESEM99.9%, AL, mHAFRDHT
AEERFEzE)) LEBRF PcPRESHRIBER, BE
FREWFAITFEE N

SARERIREGENAFRYMETRIEMT
JLEFR PCP KT, XLEATHIFMEEB I REIE N5 REA
BIIZEAEN =0 Morgan F W REZEE B Z BN 1515
275 % ) LE 48 h RIBEAD LA, RFPEFEY
) LERFPPCPEESTRAKRAARBYNILE. £
F rcP EHNBEHIFAHZIREE, BYOTLUETES
FIME S RYBIER, HIN7T ) L ENERN S, X
HBRIE S EHMMRAAREIL—, E—T% 1103
5% ) | EBVIBEENREEHRP LN, XPEFR
T ) LE R P E MBS =Rk B RE =,
b, RARELMZEZRPCP KESTER, 5H
Iz E MR EAVEEFAE, Carrizo ZF » AERIIF 4%
JLEMEPCPKFELRI, Bz LEZMBPCPEE
SRABRITZEE N LR —HNNRAESEZ
MZBEERBERRELEEERE X,

RPARERT X R PcP EEITE, XASR
WA, T LERT PcPIRERT,
STRBRHE, IR ABRRANE SRR T IR
HEBIBEZ R SARBEE—LRRME. 8%k, RE
PCP Y AR REAH, (B2 XA MR RIEAR T
PCPRESENEEBRBILIHPCPHNEEBF L. NFR

R K HR. 1R & e REEXTHURABHE R AYE
EREXR, BIGEINEERE. S, KRRFER
ER/). REMEZELRIMKREEXIFEMRAT X FF
BrcP) | EREITHENZEELAE—EHNMNE,
BREM ELE2—FROHNRARFEEERERE, ARER
IMEZ R, RRIMFAEZH 0. Lo EAMZERDY
PCPEEIT AR, BIEEITNEURAZPCPREE
KFEMEMEZE,

SE
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