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WE: B TERRAIS RXOLE MK Rk, B, 5. W, BEERICRAKT, FiE CRATRAkEL
PR AR REHIAE S & 09 7 43 B U 8 DX RO JR X L3 374 240 228 44, SRAEJLE MLy, (1 1CP-MS 34T Il 4 |
BELOEG M BERGIN, TR T I BAGI , SR BRERDCMN MDCOLE M Bk BEL M4 R BJEITR
R AR 178, 67pe/ L, 412,60 mg/L. 5.30mg/L. 0.87 mg/L Fl 67.38ug/L. 380.40 mg/L. 5.08mg/L. 0.78 mg/L;
BEXILIEMAT, 2. 8. FACES THEX (P<0.05), MU KFIARTXHEX (43510 52. 88me/L Fl 53.47 mg/L,
P<0.05), MK FEZRIMZERTICEHHE XL (439104 37. 49 mg/L F137.27 mg/L, P>0.05) ; R XHX I X L m4s
HRE (=100pg/L) 410120 94.12% (352/374) F110.96% (25/228), ZRAGEIFEL (P<0.05), FZAFRFITES]
oY), BEEOLE AT S TXRIX BR 3~7 DA MBKCFIRAR TR RN, gk, 2. 5. 1, BOTRKFIRA
ETRIRIX, MR, 3~7 2L MmAVK- PG T 8~14 2L, B | LEMAKF2ZERTITGEIFE L (P>0.05); #
Febcrh, BEMAVKTETLE, 8~14 B ILEIMA/K IR T 3~7 2 LEA, % HerhdRls ol S28U08 LR i Fik
FRETHE, EJLEASMATKPIEET, mek, B, 85, 8. 86 5 M Mr-Rmon Rk e B TR,

KR . PR JLE; H; SETR

MESES.RIT9  XEFIEG A XERS1002-221X(2017)03-0176-04  DOI;10. 13631/]. enki. zggyyx. 2017. 03. 004

Survey on blood levels of lead and other five metals in children from an area polluted by lead-zinc smelting
He Qian” , Sun Chengye, Meng Chongshen, Li Huiling, Zhou Bo, Zhang Hongshun
( * . National Institute for Occupational Health and Poison Control, Chinese Center for Disease Control and Prevention, Beijing 100050, China )

Abstract: Objective To understand the blood lead level and its relationships with the other five divalent metals ( such as
iron, zinc, calcium, copper and magnesium) of children in the area polluted by lead/zinc smelting. Methods The simple random
sampling and cluster sampling were used to select 374 and 228 children in polluted area and control area, respectively; then, the
blood samples were collected and the blood levels of lead, zinc, calcium, copper, magnesium and iron were detected by inductively
coupled plasma mass spectrometry (ICP-MS) and atomic absorption spectrometry, respectively. Results The results showed that
the medians of blood lead, iron, zinc and copper in polluted area were 178. 67ug/L, 412.60 mg/L, 5.30mg/L, 0.87 mg/L, all
higher than that of control area (67.38pg/L, 380.40 mg/L, 5.08mg/L, 0.78 mg/L), except the blood calcium level in polluted
area (52.88mg/L) was slightly lower than that in control (53.47mg/L) and the blood magnesium level, they were 37.49 mg/L
and 37.27 mg/L. (P>0.05). The over standard rate of blood lead level in polluted area (94.12%, 352/374) was significant
higher than that of control area (10.96%, 25/228), the difference was statistically significant ( P>0.05). The blood lead level
of polluted area was significantly higher than control area; and except the blood magnsium level of polluted area was slightly lower
than control area in 3—7 years old group, the blood levels of iron, zinc, calcium, copper and magnesium of children in polluted
area showed no any lower compared to those in control area when stratified by age and sex. But in control area, the children’s blood
lead level of 3—7 years old children was higher than that of 8—14 years old children, despite of there was no difference between
boys and girls; whereas, in polluted area, the blood lead level in boys was higher than that in girls, and the blood lead level in 8—
14 years old children was higher than that in 3—7 years old children. Conclusion The results suggested that the pollution by
lead/zinc smelting could result in significantly rise of children’s blood lead level, but the high blood lead status of children by pollu-
tion of lead/zinc smelting has not yet lead to decrease in blood levels of iron, zinc, calcium, copper and magnesium.
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DI BS 2R FE X 40 km, TCEYVEHRHEE B BN XTI IX
KA 3~ 14 B LEMBFES, JEFTHEY, Bk, BE. 45,
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2012 4F 5—6 H, LISERRERADE T A HiE
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WAL, FHEE 40 km HBAEYEED TR . 1B B $H
YERRTRRIX R R AR LIS 23 5 R #E X 7 A
ATEORE  XF BRI 2 MTERAE R A B, ST
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FE.
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1.2.1 FERCRE KK 0. 2% R . 4lik ., gk,
SO T WM X B K, ol FH 2 sk A 3 1) ]tk 5 1) —
UNE T SRS K I 2 ml, A ELZS R MAS, SrEp
RS,

1.2.2  FESLAEI

1.2.2.1 FEAERACH R S HUEE R R A

(£ BD AH), #Mai/k (¥ E Millipore 23 7 ),
BV-II % i R (db mt fb 2=l 98 ), 4, 4k,
BELES M. BEROTERARER I (1 000mg/L, HE
THERHADIZERE ) , B RICERHER IR (1 000mg/L,
IR SCP Aw]) . HUBHE G5B A B (&
Pekin-Elmer 23 &), %5 Elan DRC-I1), f7 845 T
W EETE (HARR A F, A4S AA-6800)

1.2.2.2 FESALE (1) ImAY. B, B 4. B
R, MERGIER 0. 2 ml IMIUEEFT 0. 8 ml 5%fHHE T 1.5
ml B0, STEIE 15 s, JCE 15 min J5 10 000
t/min .0 10 min, B EIERH 5% PR E 10
FEIEHERERTIN , (2) MERASIN . WEARUER 0.5 ml i
FEF 10 ml LT, 1%ERRE TR AT .

1.2.2.3 kil z% (1) BEHE S5 1k
. kg 112 L/min, HBhRmE 1.2 I/
min, WHR W E 17 L/min, B FHEEHE 7.2V,
BT R BHES T A1 200 W, K N A 0L H R
-2 000 V, Kzl gk e R 1450 V., SR H ORGHE B
HEERSE, — KRB HINALL 1% i8R N 3R 10

ne/ L FAR S AE I AR, 50— 458 I A FR DU
WHATEY, BEL B, 8, BT RPN, (2) B
T A3 e EBE T, K B 4 248.3 nm, AT HLIR
12 mA, BRZET8E 0.2 nm, RATLTATINE =R,
BRI 2.2 L/min, RGeSk &% 9 mm, #HATEICER
Rl
1.2.2.4 sl FrAE . IHEER IARALA 2
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MEFFRUED T (GBW139,  H [ %5 i b5 42 il oo B
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HLAHIR 5% B S AT AT BUREIN 22, T A A A
X IRZE<10%
1.3 JLEE M A ARH E bR

HRAE 2006 4F A A RS E T AR (JLE ST
I FIAS TR BE 4 AR BRFE I (A7) ), IR
100~199 pg/L AE TR, MAT7KF =200 pg/L K
YRR, ARG LAY K =100 wg/L A 1LY #E AR
FIERAE,
1.4 Geitatr

fifi 1 SPSS13. 0 #fF AT ge it /. 45 M 5 oo
ZARPHE SR P 5O A, B EeR
b VA B AR LT R B R A AR 58 SR X K
B, 2 EE XA B IX DA AS [R) P S AN AE % ) L 26 43 J8 ot
Z K LR ] Wilcoxon BERIKGE: . LA P<0.05 K
EFAGIFEE L,
2 #R
2.1 JLIEIMAT S 5 Fh 48 e K

Xof B DX A2 5 X LEE I M 5 Fh 4@ e R oK P
WL 1, BREEXIJLEIMAKE 825 TARIX, 257
Bt rE Y (Z=-19.5655, P<0.05), XfH XA
F 1% X L M A EBAR 253518 10.96% (25/228) Al
94. 12% (352/374), Zx& XL MLA B AR R I3 w5
TR, ZRAZITHEE L (X =418.439, P<
0.05), ZEEXJLEIMEL, B, WKV m T xR,
M55 7K A T X IR IX, 2R ESHIT¥E L (P<
0.05) , ZFE XA A X L3 1l 56 /K - 8] () 22 53 658
R (P>0.05),
2.2 AFEMERDILE M X 5 Fh4m ot R KF

M 1AL, XX B LMy, 2. 5.
B BEKFRIM S RS EE L (P>0.05), BE
MAARF&T7#E, ZRA5itrEl (Z=-5.5920,
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P<0.05), BEEXHPBREM, BE. 85, #. Bk
P ZES TGRS (P>0.05), BEIMAKF

mTLE, ZRA5IMFEL (Z=-2.8236, P<
0.05)

R 1 A LRI N 5 R @ BT R KT

s - - Pb (pg/L) Fe (mg/L) Zn (mg/L)
EP{E#& P25 P75 EP{TL#Z PZS P75 EP'fjﬁz PZS P75
& 112 65.07 47.52 83.30 383.05 334.55 451.05 4.85 4.06 5.91
5 116 68. 10 55. 62 89.32 369. 20 323.70 420. 15 5.11 4.58 5.83
XX 3~7 % 135 70. 92" 54.88 91.26 363. 00" 320. 00 410. 90 5.06 4,25 5.82
8~14 % 93 65.73 46. 85 81.22 418. 80 350. 30 465.70 5.10 4.47 5.98
it 228 67.38 50. 66 84.98 380. 40 329. 10 435.25 5.08 4.26 5.84
& 185 169. 11 137.24 205. 82 413. 80 367. 80 460. 30 5.30 4.48 5.98
3 189 183.00° 158. 55 213. 46 412. 40 371. 60 459. 80 5.30 4.62 5.91
REX 3~T% 156 168.11" 136. 40 203. 54 399. 00 351. 50 436.25 5.01" 4.19 5. 64
8~14 % 218 182.08 157.87 214. 69 428. 55 376. 70 472. 80 5.51 4.74 6.08
it 374 178.67" 148. 27 210. 69 412.60*  368.90 460. 30 5.30" 4.56 5.95
e _— - Ca (mg/L) Cu (mg/L) Mg (mg/L)
LREITR ¢ Pys Pas i Pys Ps i Pys Pis
I 112 51.21 26.57 59. 84 0.73 0.59 0.87 37.19 31.13  39.90
3 116 54. 80 27. 04 63.23 0. 82° 0. 66 0.98 37.30 34.29  41.05
XT AR IX. 3~1% 135 56. 80" 45.30 63.42 0. 85" 0.71 0.97 38. 12" 35.27  40.96
8~14 % 93 39. 81 15.39 56. 19 0.67 0.54 0. 81 34.18 30.52  38.77
it 228 53.47 27.04 61.31 0.78 0.61 0.94 37.27 32.61  40.37
& 185 53.21 42.22 62.28 0. 86 0.79 0.98 37.33 33.79  40.03
5 189 52.74 43.14 61.07 0. 87 0.79 0.98 37. 69 34.28  40.65
X 3~7 % 156 56. 88" 46. 54 68.90 0.93" 0. 84 1.02 36.99" 34.19  39.35
8~14 % 218 51.72 40.38 57.26 0.84 0.75 0.92 38.15 33.99  40.98
At 374 52.88" 42.48 61.53 0.87" 0.79 0.98 37.49 34.10  40.43

W oa, SEEEDCRINTHE X ZH NN 64 510 )L 4 B JC K F 8 P<0.05; b, 5282 XA AR X N AN [ 4E 0% 20 )L 2 42 JB e E K F b P<0. 05

* , JRER DO IR IX L EE 4 @ e #E /K LA P<0. 05,
2.3 ARREMERRAILIE M4 K% 5 Fh 48 e Z K

LAl XX, 3~7 & LA, 45,
Wil BACEE T 8~ 14 2 LA, MPK LT 8~14 %
JLEH, ZRWAGITFEE L (P<0.05); AFRAFEBA
JLEMPE K FZR TG ITFE X (2=0.292 1, P>
0.05), Z&EEIXH, 3~7 & JLEIMST, ¥, B, BAKF
T 8~14 Z LA, M55, H/KFET 8~14 ¥ JLE
4, ZRAGIFESL (P<0.05),
2.4 PERIVFAERS 42 LEE AT 2 5 Fh 48 e R KF

etk o)z, BEP R XILEMAT, 2. WK
PR TR, ZRA5IFE L (P<0.05); #i&
DRI IR IX LI . 55, Bk 2R Tgit 8 X
(P>0.05), EPREXIJLEMA, B, B, 5.
HACEE TXRIX, 2R A5 E X (P<0.05);
TR B XL I BT (B 22 S RS2 2 L
(P>0.05),

FAF )2, 3~7 A R EE X LE M AT £k,
B BRSO RR X, BRI TR R X, 22

SWHEGITHE L (P<0.05); Z5EXAXEXJIL#E
MK ZER TG E L (P>0.05), 8~14 %
JLEY, BEXIJLEMAT. 5. 7. ., BKFeT
YHRIX, ZERAGIEE L (P<0.05), 5 XA}
X JLE M- 2 7 G225 L (P>0.05)
3 it

AR, FRE SR T — KA L I 4 7K
TATHF AT, AR S 4 2004—2008 4F- X 3 [
IR L I A5 A O A 5 R S s ek T L B I A KO R
(45+2.05) pe/L, BEGIBHEE 2006 4F%F 3 F i3
T L I 4 A A 25 R s 3T JLEE i 45 7K 72 59. 52
pe/L, ARWA LI, XX ILE M A ECHh 67. 38
ne/L, MASEFRFE N 10.96% ; 8% XL 4y b7
BN 178.67 pe/L, MR RN 94.12%; HFEX
JLEE MR A AR B AR R 1 0 2 = TXT R IX, Hoa
e TR EIR AT LB MK o HARR A 42 5 b
SERYFRN] | BRI LE MK T TR IX, B
FERFFE 45 SR AR5 e 2 B0 L 1 A5 7K1 T 1
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