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Exposure levels and influencing factors of pentachlorophenol among 284
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Abstract: Objective To assess the internal exposure level of pentachlorophenol (PCP) among residents of traditional
agricultural production areas in Guangzhou and analyze its possible influencing factors. Methods From June to August 2023,
a two—stage random sampling method was used to select village/neighborhood committees and households in a town in a
traditional agricultural production area of Guangzhou. All eligible permanent residents older than 6 years from the selected
households were selected as the research subjects. Questionnaire survey, physical examination and urine sample collection
were carried out on a household basis. The concentration of PCP in urine was detected by headspace solid —phase
microextraction and gas chromatography mass spectrometry, and the health risk of residents exposed to PCP was evaluated.
Multiple linear regression model was used to analyze the possible influencing factors of urinary PCP exposure. Results The
actual effective sample size of this study was 284, aged 7-85 years. The detection rate of PCP in urine was 92.3% (262/284),
and the detection value ranged from <LOD to 18.010 pg/L. The median urinary concentrations of pentachlorophenol for non—
creatinine—adjusted and creatinine—adjusted were 0.625 pg/L and 0.611 pg/g creatinine, respectively. The median exposure
of residents to PCP based on creatinine—corrected urinary PCP concentrations was 0.013 pg/(kg+BW -d) and the maximum
exposure was 0.735 pg/(kg-BW-d), lower than the reference dose of 5 pg/(kg-BW -d) established by the U.S. Environmental
Protection Agency. Multiple regression analysis found higher urinary PCP exposure in residents with low education (GM

ratio=0.549, 95% CI: 0.339-0.890), long outdoor activities (GM ratio=1.393, 95% CI: 1.005-1.931) and pets at home (GM
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ratio=0.674, 95% CI: 0.457-0.995), and lower urinary PCP levels were in residents with low BMI (GM ratio=0.758, 95% CI:

0.602-0.953). Conclusion The 284 residents in traditional agricultural production areas of Guangzhou were generally exposed

to PCP, but the level of internal exposure posed an acceptable risk to their health. Educational level, BMI, outdoor activity

time, and keeping pets at home were factors that affected the level of urinary PCP exposure.
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Table 1 Urinary PCP concentration and estimated daily intake of 284 residents in traditional agricultural production areas of Guangzhou

LA KA GM(95%CI) e P Py Py Pos

PRI IR P (RN IE, pe/L) 0.558(0.479 ~ 0.65) <LOD~18.010 0214 0.625 1383  4.660
PRGN B (L WUEFRZIE , e/ WLEF) 0.586(0.502 ~ 0.683) <LOD ~ 24.269 0.261 0.603 1.091  4.700
EDI[ pg/(kg-BW+d) | 0.013(0.011 ~0.015) 0.000 4 ~ 0.735 0.006 0.013 0.030  0.098
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Table 2 Urinary concentrations of PCP in subpopulations

Ak Z NE(%) GM(95%CI) W/H' P1H

P51 5 134(47.2) 0.540(0.431 ~ 0.678) 9305.500 0.325
S 150(52.8) 0.630(0.511 ~0.777)

FIR (%) 7~17 22(7.7) 0.533(0.299 ~ 0.950) 9.044 0.011
18 ~ 64 117(41.2) 0.423(0.328 ~ 0.544)
65~ 85 145(51.1) 0.774(0.637 ~ 0.941)

SRS i 124(43.7) 0.430(0.336 ~ 0.551) 7 959.000 0.005
= 160(56.3) 0.745(0.618 ~ 0.898 )

SRR LT 242(85.2) 0.661(0.564 ~0.775) 11.724 0.001
[CHSNR 42(14.8) 0.285(0.18 ~ 0.451)

FIENHTFWA D) <12 000 242(85.2) 0.633(0.543 ~ 0.74) 5756.000 0.156
=12 000 42(14.8) 0.374(0.222 ~ 0.629)
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Table 3 Independent variable assignment table
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Table 4 Influencing factors of urinary PCP concentration in 284 residents of traditional agricultural production areas in Guangzhou

I (Intercept)

AFIE (5 ref: 18 ~ 64) 7~17
65 ~ 85
TSR (ref 1 75 ) =
SCALFREE (vef: BT LT ) LN
FHENIFEWA (T, ref : <12 000) =12 000
BMI(ref: IE%) T
AT
FUNE S (h, ref: <3) =3
el A 24 (ref : J2) =
R (ref: J2) &
T AR RE S5 (vef : A S5 ) At
BEREFHBERE (ref: <1) >1
2 B R ACR (B R T =0 ref . 17) 2
BEEMNPEERR R 1 H ref: <3) >3

GM HAE(95%CI) A PiE
0.853(0.21 ~ 3.469) -0.223 0.823
1.340(0.901 ~ 1.992) 1.452 0.148
1.432(0.610 ~ 3.360) 0.828 0.408
1.056(0.645 ~ 1.726) 0.216 0.829
0.549(0.339 ~ 0.890) -2.449 0.015
0.969(0.591 ~ 1.589) -0.126 0.900
0.758(0.602 ~ 0.953) -2.377 0.018
1.131(0.710 ~ 1.802) 0.521 0.603
1.393(1.005 ~ 1.931) 1.998 0.047
0.749(0.498 ~ 1.129) -1.387 0.167
0.674(0.457 ~ 0.995) -1.995 0.047
0.599(0.279 ~ 1.287) -1.319 0.188
1.466(0.687 ~ 3.13) 0.993 0.322
1.131(0.799 ~ 1.602) 0.695 0.488
0.460(0.207 ~ 1.021) -1.918 0.056
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