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Prediction Human Daily Boron Exposure by Urine Boron Concentration
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Abstract: Relationship between post-shift boron concentration and daily boron exposure was analyzed with the workers from boron
mining and processing plants in Liaoning Province and population from sanitary background area far from boron industry as subjects.
The results demonstrate that there was significant logarithm linearity correlativity between post-shift urine boron concentration and
daily boron exposure, and the fittingness of the regression equation was up to 85.9% by considering of the effect of the different
group of population, and the equation predicting daily boron exposure by post-shift urine boron concentration was determined. Daily
boron exposures of the subjects in 2004 were predicted using this equation. Comparing of the daily boron exposure observed, the
average of deviation between the boron exposures predicted and observed was 13. 4% . and there was no significant difference betw een
the exposure value predicted and observed. Therefore, It is feasible to predict daily boron exposure by boron concentration of post-
shift urine. The analyzing of predicted daily boron exposure of all subjects in 2004 show that the daily boron exposure of peoples from
occupational exposure group, community group and background control group were respectively 36. 1, 4. 13 and 1. 3Img/d.

Key words: urine boron concentration; daily boron exposure; relativity analysis; predicting

FLE 20 2D 20 4EAR, BHE AT A LI AL B AT Rk B AR LA T RIS R L
SERYER T RS FROC R B, I AR AN TN BEJG BR R 1 5 H OB R i AR O R
(R4 Y e S BRI AT ik — B W o)L 1996 4F, Y], ARIE, REAT DR WA O s HE R 1) 4 I 6 22
TS AR RS E NI SN R KOF, X i ik — A WF9E. 78 2003 4F 45 1 3t
1~ 13mg/ d'). — fBE AT % 55 00 1) - 223 fili I, T 2004 44 BERE 7RI FRAUN T M T

A% MK
FRGRE, IX Tl 45 1) 5k i AR 258 5w A AR lie, A4 N A s XN e A I AT LA R Y Sont

3L 56 I B TR AR AU R A TR Ml ABESE 208 A, SRS SUBE I IR RE K 4
o EIORSERMIR L R TL AR SRR 047 T 300
FESC ARG 4 i 00 25 5, Ak A 22 R B 4 FIF 2003 48 50040 A 45 0L B 5 BRI 55 1 0 4

W 22 52 4R K. Dw eight 255X 0 20 ROl /R 24 7 11
B8t 2 ) L2 A s TN 2 0 H Al g i S

ﬂ#?“]ﬂiﬂ@k%’a, FxF 2004 TR B1) H 2 s 7

i R0 A ) 5 R AT L WE Y, R IR B AR R i 2
L5 A R R S AR OG, LR SRR H A R R
BRI 2R Ll M AN ] 25 A0 42 5 B i 6 R R LT, (R

ST H B A S AOK 6 55 1 S w4 2 2 5% 28 0

Y& B #A: 2005-08- 12: §£1T B #A: 2005 10-31
BEEWE: PP G H (1900-G-CD114) 5 [F 55 B (540 8 )5
FHE 6 H ( 2002-07-08)
TEZ B A Wi 1975~ ), Lo, W LBESE sk, S oE A7 1 o B BTG
e b5 A A HE . F-mail: x iaoruxing@ sina. com. cn
# IRIEER A weifs@ public3. bta. com. en



6 W 7

Bt #* 1209

THEAT T 10N, 2% 58 HT bR O 5 T 1 1 2 e 7
RIATATPE, A ) 22 4 XURS: VPO B2 IR 2 e

1 MR5FH%

1.1 WFIEN %13k 5 0 FE SR

AL T 3 ANBEAE BTN 4, B 1 A
SRR RN 2 AN XF L (A1 D) FRZH AN St B4
WA JERAIN T TN 75 AVE M5t 41, fEme-
FFR AN T Ml DA 38 AT AE AR TN 63 A
PR Ak X6 HR A, 328 B AT JF R AU T b X A=
T 70 AAE R 1Y 5 4L AR SZ0V5 L) .

FAEFTA N BB JG JRBRE & 3 1Kk, 45 IR 0] B
Ja RS SN, WERE NBEER 15 A, RAE T
24h P 45 [R) 4 R I RCR RK R dh DA S 5 % 41 Fn 4L
DGR B BIE 8h 1 2 A0k A RE . BT S0 B4
Ai'T*I‘iE‘éEiz'E'rxq'I'ﬂﬁ%ﬂ,ﬁfﬂﬁﬁiﬁ@ﬂﬁ, AT

T, A3 UM 5 750 R 5 SR R K ) 9 2% 25 7 4 A
Lt‘”‘ru /N, DRI A R AT S50 A 1) 25 Ok 20 .
PR O FR AR i (R R AR 5 3L 1 IR BE )G R
PERAEAE R — RIAT.
1.2 FEA T

BT B b I TICP-MS (0K R i) 5 1CP-AES
(2R TR K TR, 2 AU B A
S S ML L () 0 B (M), FRAR B R FERBL(L) 75
oB 2B SR A W A R ( mgfm )5 LB RE ) R
TR 18 . 4 52l 16 2 Ok AR 1 55 L BE 8h [HIF:
WAk (U RS2 H BRI B 15m®, 1 BE 8h hy 5m?)
PIFERE A« H 2300 AR 28 85 B (mg/ d) " (AE TAE
IS ) IR N 1) 25 U040 1 BT 5 TRV B 2228 AN TE) , IR
AR I (mg/ kg) 5 HABCEBEN & (kg/ d) [F3RAE N
H HBCR N 28 85 5 (mg/ d) 7, POK TP (mg/ L)
5 HARK S (L d) (e B g Ho H AR KB 4% 5% 4
(mg/ d)”. f1 T8 ik 5 5k i ik N N AR R B AR AT B,
K, BA b 3 Fl gt 55 2 Rk 2k 5 1 4 5 1)
H(mg/d)”. FA6, g i bR RO R 5w, FH DK
JULTF % P52 (VLI B el 244 i P o i R0 7 9200 2 ) %o 43
BTRT A 00 PR R S (mg/ L) BEATBZ IE, LL“ mg/ g JIL
P 14 A B R £ o 22 9% J3E
1.3 Hdlinbr

Kl 73 B A8 SAS(Statistic Analysis System)
Gt A IR PE R BEE PROC REG HEAT 2047, 43
Bral, M4 S 3 A 852 J7 320k Dixon 1) Q fHAS SR
i a= 0.05), SIFR TREAZIE 3 U5 1 R K
AR 5 £ A1)

43 H A 5% 5 700 5 00 A1 - s A ) Ok R
A HANERIH L MRE S 0 7 L8 2 5, ikt
HG AT I 25, U S 1 b N A
. BTG — MR R 5 R AR 5 R e R
0 477G S & 2 S (PR B, 5 AR50 0] 051 5 P A BE
5o LEEER, fIRS | 1B %R, Wik
J7 FRUEAT R4 S [m ) 5 R A
Y= A+ BX
PRI AN 2 X A
Y- X= A+ (B- X
W Y- X=Z{EZ 55X MRAH L, £330
Z= A"+ B'X
# AT B 50T S, WA T R
A 50 K8 EER B Y1 LREER.

2 #R5VHE

2.1 JRWBWRSE Y A0S 8 )5 R A R R
BT HE G PRIIIR 5 24h JRAAACI 5 52 5 25 1)
ARG AR, Rt o] LU BE o RAITAR 2 SR AREF 24h JK
PRACIS BT, 7 RE( 1) & 2003 4E 1 H A 5% 2 70 4
SR J PR JE B3 ( R B 41 60 A, 15 500 AL 9
N) B RN HCE 2 1A 5 R, Oy T 3l e B O 5
Je R A, N AR B AR AR RSN 1.
In(y+ 1) = 0.153+ 1.152In(x+ 1) (1)
(n= 69, r’= 0.834,p < 0.001)
Horp y RoR Hl 5 82 /7 & (mg/ d) ; « RIRBEJG IR
A P (mg/ g WLEF)
FH R0 B e [ B G P 1 s, 2003 45 2%
e L IO BRI R PR AN H 00 2% B (0 FF & ( 24h 25 [R5
IE WK BA S EBE 8h [k A42) JASRAE T 2 K (1]
B 4 J5 2 A7) O S 4E 15 500 U P B ol HR
LT 10 B AT, BES PRI L 0 % % 77
REREMNBMHELR TROUEEN
83.4%.
2.2 )\i*‘FQH%US{'J'J;RﬁHH B A A 5 700 455G AR 1) 52 1)
POk 2% 52 TS50 1) 2 i a N filg
u‘F”&:‘E”&)\ Tﬁ%éﬂj\ﬁfﬁil«ﬁL{H{%L( (2T
YoK), BRBRFRDC, BiE N REREH 255, A
AT AN ) 3 A 2 e PRV IR FRIMB ALt it A 2 3 11, T L2
A TNAE TAER IR SAT B A2 5 7R (1) e 3
A7 % JBIX L 22 5 (NG 0 43 HH R, G 2R % R X S
I, SIS AR IS/ group, 7331( 2) 2
In(y+ 1) =0.398+ 1.067 X In(x + 1)
- 0.627 x group (2)



1210 7

B 27 %

Bl HRRMRESHMRESHEMXER

Fig. 1 Relationship betw een post-shift urine

boron concentration and daily boron exposure dose
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Table 1  Relative deviation distribution of the daily boron exposure dose observed and that predicted through post-shift urine boron concentration
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