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Analyses of the content of blood zinc in children and adults from coal-burning endemic fluorosis ward”
Yan Ju' ,Wang Yingxiong® ,Wang Li* ,Yong Kaiwen® ,Zhang Maozhong" ,Luo Xingjian® ,Yan Wei’ , Zhong Zhaohui'®
(Chongqing Medical University :1. Department of Epidemiology s Public Health and Management Institute ;
2. Reproduction Biology Laboratory ,Chongqging 400016 ,China ;3. Chongqing Bureau of Geology and
Mineral Exploration ,Chongqing 401121, China;4. Chuandongnan Geological Battalion ,Chongqing Bureau of
Geology and Mineral Exploration ,Chongqing 400038,China;5. Center for Disease
Control and Prevention in Chongqing ,Chongqging 400042 ,China)

Abstract: Objective To investigate the concentration of blood zinc(Zn)in people who live in the coal-burning endemic fluorosis
(the following referred to as coal-burning fluorosis) ward. Methods Take the stratified cluster random sampling method, Wushan
County and Fengjie County,in the coal-burning endemic fluorosis ward in Chongqing Northeast region, were selected as the survey
point. 150 children(50 with dental fluorosis, 100 healthy controls) and 90 adults(30 with skeletal fluorosis, 60 healthy controls)
were selected from Wushan County and 150 children(50 with dental fluorosis, 100 healthy controls) were selected from Fengjie
County formed the samples. Fasting venous blood samples were collected by venipuncture in vacuum tubes from the 390 subjects
and examined for the concentration of blood Zn, Spot urine samples were also collected from them and the fluoride levels were detec-
ted. Blood Zn levels and urinary fluoride between cases and controls who came from the same county were analyzed by t-test.and
blood Zn levels and urinary fluoride between cases and cases,controls and controls who came from different counties were also ana-
lyzed by t-test. Results The average content of urine fluorine of case groups were higher than those of control groups in both chil-
dren and adults(P<0. 05). The concentration of children’s blood Zn and adult blood Zn were significantly lower in fluorosis pa-
tients than in controls in Wushan County; The concentration of children’s blood Zn was significantly lower in fluorosis patients than
in controls in Fengjie County(P<C0. 05). The concentration of blood Zn of cases and controls of Wushan children were lower than
cases and controls of Fengjie,respectively(P<C0. 05). Conclusion Coal-burning fluorosis causes the concentration of blood Zn de-
creased. The concentration of blood Zn is generally lower of people in Wushan County where the measures taken to prevent the coal-
burning fluorosis were ineffective.

Key words: coal-burning endemic fluorosis;children;adult;blood zinc;urine fluorine

SRR IR P 2 2 20 ) 70 AEACUS IR B R EE 7RSO OB IR ORI BP0 R DT 3R R I Y
G — b SR 2R T, R ] 14 N4 LT L B TR XA LR SR B R FELD o Pl TR R e AR A R A AL T RE B 0 T 00 BOE
B EPRHTM AR AR L AR B R TR R R IR ANRVE PO I R A AR SR LR B T R 9 s
R DB R X T AR A TR R R Y R K AR A PR AR 5 T AR 1L 22T B 300 44 JLEE K& 90 44 AR

*  EETUE TP T B A T & R A B B0 E G BB (2010058 2 5) . MEE B A E 4 (1986 ~)  WF o A 7 5, BN b
FRWATIIIR . & BIRIEE, Tel: 13996629291 ; E-mail:819801519@ qq. com,



1852

YA 95 P 4 A 5 X BRI Zn 25 REK T BRI
1 ARSI
L1 e
LL L AR RINE S B B RE Tk 5 1
B9 B3+ L HAJAE TR AR o 74 Bl 34 R 1 7B 1 o S 2 A i 7 T G
15 25 AR TR 0 o 5 9T 0K 43 B F 20 HE42 80 4R A B
S LB M 3 0 A A T 9 e T 9 0 SRS ) AR 45 10
LB 7 0 R 2 1 A 1L 97 9 R B 0 % L5 2
I3 B8 2 V00l D6 R 0 A 1L B B B 2 B R R
0 45 ELA IR M PR o 1
112 JLEA I SRR R 4IPS B 2010 4
YA BT LR 8~ 12 % J5BE 5 4 452 60 I 017 40 22 B LA
BEL %O L2 RN A% 5 AL R B4, 5 1
TR IUC B 2 % 5 BLAF B k3 M £ 555 ] 2 28 0%
S5 P04 TR B 5 % 0% SISO (041 50 ) Xt 1
41100 4 3531 300 3. IR0 JL WIS F LB R 1 5 8 R
B 140 BRI 86% e B 12% B
88%6) . Wil AR 1 ¢ 2 HEATUCHE,
L3 ORI 5 X TR MR 7E R % R A
# 30 G 3Lk B 10 B4 1L AR 35~ 74 % L 21 .
O A AR VS B 2 4% 5 FE A ] A 2
INT 3% T 4 PR A DL R A TE 5 F 2 B X IR L 3
90 4.
L2 ik HUBRESON G IR R0 S5 L R — b 2%
R X 0 2 TR 25 IR 5 L o BT 4~
8 CazylR .7 d P LE T PR IS R MR S I A 6 R0
BHS5100 1 J51 7 W BOB (UM 5 D984 % 1 Zn 74k 1L Zn £
I3 Ay 76, 5~ 170 umol/Ls 5% 1 38 2 4 T 1 i e 4 BF
GO QI TR RBET A~8 Iz fRAE.3 d P fe T JE T e
F o D 9RC B85 F 5 E EL  3 CWS/ T89-1996) 1 B2 98 4 it
L3 W T Dean 3B WSEF . My HE IR
S 5 R B 2 67 4 090 B0 X 2812 T B M (W'S192-2008
5 P A 2 IR T 12 9
1.4 il F SR Microsoft Excel 2007 ¥4 #5147 #0H
S A TR R SASS. 0 B PR HEAT B T 40 BT X 4 i1
AT IF A5 RO B0 R VORI T s 2% 201 il B4 4 1 e
KL BL P20, 05 K25 A B X
: % B
2.1 PIEJLE Zn Bk R 1AL AW BR 4L B I Zn
G B W95 5B 2 B S BB A 0 L T R B
L Zn S5 A B LA 92022 1 B0 % A P L L B 2
1 22 5t 9 47 -2 0 5 FBA AR 1L LR 19200 o f 241
SR SUIE T 47 JL R 140X IR, 025 1,

£1 WRLEFGAMHEBAN Zn & B

b [X 21 51 n Zn(T=£ s, pmol/L) t P

MR I 50 69.0146.98" —4.10 <C0.000 1
XFHRZL 100 75.57+10. 174

ZHE RH4 50 72.76+10. 87 —3.10  0.002 3

X AR 100 78.61+10. 90

* L P<C0.05, 5% BG4 th ;4 . P<<0. 05, 524 Bxf B4 L

FRESF 201356 A% 412 4% 16 4

2.2 WEIJLERFS &L 01RO A )L IR F &
M85 25 AR Gi it 3 B X (P>>0. 05) . B 2 18 R 5 0 4 3 T %
WL R B AE W LB B 41 1) e R 2 R A ST %8 X
(P<C0.05) , I N 297 95 B 241 v + AK L B 41, 3% 2,

*x2 MEIILEFGAMNBARRSELE

i [X MR n JRIR(T+s5.mg/L) t P

AR mEHd 50 0.65+0. 334 3.96  0.0001
XFHE 4L 100 0.47+0.23

FWE WEBIA 50 0.8340. 37 6.15 <<0.000 1

X HE4] 100
A P<C0.05, 5% LR A4 i .

0.51%0. 25

2.3 ARIBARE AL Zn 5 ik AL 0 AL 5 0 B A] A
NIRIR B Zn 55 ik P22 57 39 A G231 27 T 30 IR IR O 9 91 4
7o 0T B L I Zon J0) Sy o 49 LR T X BR AL (G5 3D
3 T ANFGIAFRAML Zn K R&
SELE

H 9 n Zn(Z=+ s, pmol/L) JR % (mg/L)
975 151 21 30 91.13410. 29 2.3741.01
XTIR4 60 99.57+£11.73 0.9240. 85
¢ —3.34 7.19

P 0.001 2 <C0.000 1
R it

AR TR G P B 0 R i BRI S0 T G k0 4 )
ek BUIR 204 1B 7 B SR MR O T A T A A A
ABCEYIRIE B S BN BB R S 0 | R A 18 4 B
PO AT AR R b SO Y AT B R A A AR AR A
RN B TR & 2 Ak 38 S LA N AR IR R 2 R R R AT G
TRBOHLIR A 27 TC K 2R T RE 2 b B R R R 22— AR
K A RBMAEICR Zn FEFH 3 P A @R B2 BT L
T HCAH B R P s P e g B0 NRERF S £
SRR TR RK Zn RN A SR B X AR L Zn 5
R IR S o Zn R YERE NI TE 5 A2 A 1 3 A il s b
10 Fhah o il i 0 R 2 — B A AL W I AL T SF AR N 200 2
Tt i ) 26 B0, 73 B 1 22 Tt ) TS R Tk 8 A BT S A i R P R
PR 2 AR UYL A AE R B IR O R R Bo R
Z—t,

A IR 25 08 PR I AR L5 2R RS SR B Y 300 44 JLE AN
90 24 BN MR R G B A8 B MR HEAT IR R R I Zn A
I P B L5 BN FR SR8 D 1 A v % B g B L
ML Zn 54kt 3% B — B0, W3 g 0 ) AR xR A L R
AEP RS E RN Zn SRS SR 5K
FHZE B /K R B3 A LL e SR SR Zn 35 i B 2 R G 5 /)
BEA BB R AR AR 58 B S0 T R ML Zn & R
b

AL LT 5 61 20 Ko 3F BR 4 il Zn & Sy BIK T AR L
o 20 e BRI Zn 5 L BT 2R AT AR N B R A Zn
AT BE R 2 T MR B R P 2 RO AR T AR L B B AR
BT AR LR — A S B 5 e 1 B A AR SR MR R R S - AT R
FRBE AL AT ME LA T 9 i PR 2 — T R R AR L R N i k=
Zo o (AT AR 1L TR X2 AR 7 5 o A BT ST ATGE - R B
BHEEAFETLHLICHR Zo FBE AL, B8 I b 7509 15 i
I Zn BFHTEEMR AN RS =S Zn S REAME. 155



TREF 201356 A% 42 5% 16 4

AL Zn B PR B 24 T AR 1L 10 41, PR GRS e AL A %o R
FHEERE g B AR R G P SRR R — B4
JEAN B T2 AT N B R A9 Zn & i e T AR IRAY HE T, R
T {68 26 1 AR G ™ S 50+ 7 U0 5 3 8 4 5 ok it —
IEM

SE 3k

(1] FhES T OGHT. MRS Y B b 77 vk 980 b 25 B 16 O 98 F R
LBl i SR ms L. v 4 B Py 1 24 Jk 3L 2007, 41(3) . 227-
229.

(2] 24, BI85 24, . BT MR TS Y 20 4th J5 M 9l o
TERTIR A S A A L) ], Pl B2 24 44 35, 2009, 9(2) : 202-
205.

[3] Ersoy IH,Koroglu BK, Varol S,et al. Serum copper,zinc,
and magnesium levels in patients with chronic fluorosis
[J]. Biol Trace Elem Res,2011,143(2) :619-624.

(4] Bred. Wi DA IMI 6 iR, dbat. AR T4 i,
2008:233-244.

(5] RN XBSE T, E MR, S5 R B 3b J5 I 930+ 25 005 IX B
SR B A 52 L0 . o [ D5 2 2% 3 2009, 28 (3) £ 354~
356.

(6] 2 A #E— 2B IR ABE A8 M 90 3 1 & i AL LT . o
LTI PR 2% 75 ,2003,37(4) :225-226.

(7] ZEFE AR, T, 55, B A0 H T 98 4 7 K BRI 15 #0
A G FVEE S s L) ], 3R 58 5 R 4k A 2007, 24
(11).:861-864.

1853

(8] BRAH 0 E A8, N5 S0, 55, M5 1k O v 7 o) Al 1 R B S
0 B 2B TR B AR AR T g LA [T ). B 5% 45 (g
2008,25(1) :51-52.

L9 BRS7HE, S XU, B8 5, 45 4 B k% R BRATL Ak i o 3ot 4
sz, o E A3 TR, 2006,22(2) :209-210.

[10] Narayanaswamy M, Piler MB. Effect of maternal expo-

sure of fluoride on biometals and oxidative stress parame-
ters in developing CNS of rat[J]. Biol Trace Elem Res,
2010,133(1):71-82.

(110 ZEf B R 5 AT L 55 52 48 K 3 B b i 9L b 256
DX Ak e JE L 3 40 9 S G Al Al e T 2R KT A6 I 2 A
(0. o 3t 5 5 2% 2% 3. 2011,30(2) : 197-201.

[12] =i 7% e 3=, X DO 45 . DROAS BB A A8 3 A PR o
9 AT KT A LT, b [ 5 5 2% J4 i, 2007, 26 (2)
200-202.

[13] myhE 2%, A2 = 2. A BE TS 2 AL 500 X L 38 % vh Je & 70 A
(I, o b 7 3 2% 2% 5. 2001, 20(5) : 321-323.

[14] ohKHL BHRSE M TASIMI 6 M. dbnt: AR A
B4t .2008:51-65.

[15] Izquierdo-Vega JA, Sanchez-Gutiérrez M, Del Razo LM.
Decreased in vitro fertility in male rats exposed to fluor-
ide-induced oxidative stress damage and mitochondrial
transmembrane potential loss[J]. Toxicol Appl Pharma-
col,2008,230(3) :352-357.

Gl H . 2012-12-28 & [l H 4 : 2013-01-30)

(% 1850 T

JEIRFHEIT TAE B K EE BB B B AR EE. XTFE
A — 2 MR B AR 55 R ) Ak X = o 3 okt — 2B B B DI 4800 O
R 5 1 90195 1 T4 A Mt BB B e pk X, (D) 7E B (XD
SRR BT R R A n . Hoh Ak e 4 BT N R ST R ) JIR
PRAR IR R B AL BT H A H BOR s +h K IR A T A HR A B BRI IR
BHE BURES, %P0 R e B (R BRIEBTA TS S P00
A EL A5 Hh DX T i 2% 1 R B IR R EAT 0 28R 0T L I
4 B AL X B, BT IR R . A RN E (X B
Be AL X e 7 4 0 2l A X ekt i N IDEE R
RIAIEH - B 2 s ia Y7 . A X 6 B3 S ) 4 IR R
TR I XA 3t DXL i O B0 1 PR g TR 1 1A LS O
MR S A0 1 P I A PR e O D0 9 AR S AT B A M . TE R
b G007 PR b FE I A R R A S A IRRE R K
BR R —HEFWERNES B 5 W =% IR 5% B
B ARG L R, BB ERE TIEKMEVLE. R
S B SRR AT 5 L PRBE A BR T DA RS R ) R AR
fil TAETE B S ib ),

S E 3k

(1] Az s, 0 . 3 DK T IRRE I 7 I 45 A BRUIR K2 % 8 Ty 1h)
[J]. ERE2,2011,40(6) :521-522.

(2] e, IRBEEIMT. 7 BR. Jbat . AR TL4: H iR A, 2008
312-318.

[3] BMER.MH 2020 frah5E G EEE THEL] PAEIR
B %75 .2002,38(10) :577-579.

4] BAR.KEGHEE LAFEMAERLIL HRRE K,
2005,41(8):697-701.
[5] Hogeweg M. £ BkB; H T [J]. S By & $ AR . 2007, 2

(1):1-3.

L6 waEr. B A9 fms L] P AR IR AR Z8 55, 1990, 26 (2) . 174-
177.

L7 W JFQIBT & i B AR R L. A IR 3, 2001,
37(1):1-2.

(8] B At XPrE G E TAE BRI ] 4L X R 2 2K, 2009, 7
(1):70-72.

(9] WK K. B iAH K& & T E IR R mwilk i B KBk
(. tPAEIR B 4235 ,2009,45(9) . 769-771.

[10] B Wk R ARt 5 iR [M . deat: N R ZE BS il i aE
1993.1-6.

[11] 4 M ik % B B B 5 B BE AT 5 2 0F 5% 19 SR I R
[J]. IR Rl 475 ,2010,46(10) : 938-943.

[12] #MESE. EE E VIR A B G TAEL)]. AR el k.,
2010,46(5) ;:385-387.

[13] Ak 48, 4% PR 45 BT 20 15 0 AR s 400 D) 2 o 28 14 By 5
[J]. sPABIR B 4R35 .2010,46(2) . 97-99.

C147 Wk, B DR BRI s B va 46 ma (T . b B o2 A AR B 2% A
2001,19(2) ;86-90.

[15] B0, BRAMFEIMI. dbat: AR T A At . 2002:319-323.

e fs H 9 .2012-12-08 & [H H #:2013-01-12)





