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[ Abstract|Objective: To explore the relationship between blood Zine (Zn) ,Calcium (Ca) , Copper (Cu) , Magnesium (Mg) and Ferrum

(Fe) levels and the incidence of coal—burning endemic fluorosis and to find effective anti—fluorine elements for the prevention

and control of the disease. Methods ; Stratified cluster random sampling method was used and 250 children and 90 adults were investi—

gated in fluorosis area and non—fluorosis area for 1:2 matched case—control study. Fasting venous blood samples were collected by

venipuncture in vacuum tubes from all subjects and the concentrations of blood Zn,Ca,Cu,Mg and Fe levels were examined with

atomic absorption spectrometer. Spot urine samples were collect—
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ed from all subjects and the fluoride levels were detected by
fluoride ion selective electrode. Results . Blood Zn levels of
Wushan children were (78.82 +11.40) pmol/L in external con—
trols, higher than (73.39 £8.99) pmol/L in internal controls and
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(69.01 £6.98) wmol/L in case group. Similarly,blood Zn levels of Fengjie children were (78.82+11.40) wmol/L in external controls,
higher than (77.66 + 12.03) pmol/L in internal controls and (72.76 + 10.87) pmol/L in case group. Blood Zn levels of Wushan adults
were (101.21 £11.91) pmol/L in external controls,higher than (97.92 + 11.51) pmol/L in internal controls and (91.13 +10.29)
pmol/L in case group,all P<0.05. Blood Cu and Fe levels of children in Wushan and Fengjie were higher in external controls than in
internal controls and case group,P<0.01. Urine fluorine were higher in case group than in internal and external controls in Wushan
children and adults and Fengjie children,P<0.01. Concentrations of blood Zn,Ca and urine fluorine were (72.76 + 10.87) pwmol/L,
(1.82 £0.19) mmol/L. and (0.83 £0.37) mg/L in Fengjie case group,higher than those of (69.01 £6.98) wmol/L, (1.41 £0.12)
mmol/L and (0.65 +0.33) mg/L. in Wushan case group. Similarly,concentrations of blood Zn,Ca and urine fluorine were (77.66 +12.03)
pmol/L, (1.85 £ 0.23) mmol/L and (0.53 £ 0.23) mg/L in Fengjie internal controls, higher than those of (73.39 +8.99) wmol/L, (1.45 +
0.21) mmol/L. and (0.43 +0.18) mg/L. in Wushan internal controls, P<0.05 of blood Zn and urine fluoride , P<0.01 of blood Ca. Con—
clusions ; Blood concentration of Zn,Ca,Cu,Fe are closely related with the process of coal-burning endemic fluorosis in the two coun—
ties except the main pathogenic element of fluorine. Patients with fluorosis have lower blood Zn levels and children have lower blood Cu
and blood Fe in two counties. Concentrations of blood Zn and blood Ca are decreased with the increase of severity of endemic fluorosis.
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Tab.1 Comparison on contents of 5 elements and urine fluorine among three children groups in Wushan (x +s )
el Zn ( wmol/L,) Ca(mmol/L,) Cu ( wmol/L) Mg ( mmol/L) Fe ( mmol/L.) PRS (mg/L)
St (50 f41]) 69.01 +6.98° 1.41+£0.12¢ 30.52 +1.95" 1.33+0.13 6.83+0.97" 0.65 = 0.33
X (50 1)) 73.39 + 8.99" 1.45+0.21° 30.34 +3.53 1.35+0.18" 7.00 = 1.24" 0.43+0.18
HXEER (50 4] ) 78.82 + 11.40° 1.41+0.11° 32.17 +2.64° 1.43+0.13 7.71 +0.48 0.50 £0.27"
Fii 13.98 1.42 6.52 6.32 12.10 8.74
P{E 0.000 0.245 0.002 0.002 0.000 0.000

R FR AR R 22 5 G it L (P<0.05 ) AR FRE 22 R IE 5t 122 L (P>0.05)
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Tab.2 Comparison on contents of 5 elements and urine fluorine among three children groups in Fengjie ( x s )

il Zn ( pmol/L ) Ca ( mmol/L ) Cu ( pmol/L) Mg ( mmol/L ) Fe ( mmol/L ) PRI (mg/L)
St (50 f51) 72.76 + 10.87" 1.82+0.19° 30.04 +3.08" 1.44 £0.19 6.78 + 1.48" 0.83 + 0.37*
PN (50 ) 77.66 + 12.03® 1.85+£0.23 26.55 + 3.64° 134 £0.16" 6.44 +1.17" 0.53 £0.23"
AT (50 f4]) 78.82 + 11.40" 1.41£0.11° 32.17 + 2.64" 1.43+£0.13 7.71 +0.48 0.50 £0.27"

F{i 3.96 90.16 40.53 5.95 17.20 18.89

P 0.021 0.000 0.000 0.003 0.000 0.000

R IR AR R 22 545 G2 L (P<0.05 ) AR Rk 22 R 040 122 L (P>0.05)
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Tab.3 Comparison on contents of 5 elements and urine fluorine among three adult groups in Wushan ( x =5 )

e Zn (pmol/L) Ca (' mmol/L ) Cu ( pumol/L) Mg ( mmol/L ) Fe ( mmol/L.) PRE (mg/L)
JtalZa (30 1) 91.13 +10.29" 1.47 +0.17 27.15 + 4.26° 1.57 +0.19° 8.17 = 1.01° 237+ 1.01°
PR (30 1] ) 97.92 + 11.51% 1.59 +0.12¢ 26.26 + 5.07 1.46 +0.16® 7.64 +1.02" 1.28 + 1.06"
HRXTHE (30 f4]) 101.21 + 11.91* 1.48 +0.14" 26.20 + 2.96 1.45+0.16 781091 0.55+0.21°

F{& 6.25 6.25 0.48 4.13 2.29 34.23

P 0.003 0.003 0.618 0.019 0.108 0.000

T R IR AN E TR 22 578 Gei 24 S (P<0.05 ) AR F-REE] 24 5 e840 L (P>0.05)
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Tab.4 Comparison on contents of 5 elements and urine fluorine between case groups in two areas( x +s )

il Zn ( pmol/L ) Ca(mmol/L ) Cu ( pmol/L) Mg ( mmol/L ) Fe ( mmol/L ) PRI (mg/L)
ALILEIZH (50 ) 69.01 +6.98 1.41+0.12 30.52 +1.95 1.33+0.13 6.83+0.97 0.65 +0.33
ZEWGIZH (50 1)) 72.76 +10.87 1.82+0.19 30.04 + 3.08 1.44+0.19 6.78 + 1.48 0.83 +0.37

F{E -2.05 -12.97 0.94 -3.47 0.19 -2.49

P{H 0.043 0.000 0.349 0.001 0.850 0.014
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Tab.5 Comparison on contents of 5 elements and urine fluorine between control groups in two areas (x +s )

P! Zn ( pumol/L ) Ca (' mmol/L ) Cu ( pmol/L) Mg ( mmol/L.) Fe ( mmol/L ) PR3 (mg/L)
ARG (50 1)) 73.39 +8.99 1.45+0.21 30.34 £3.53 1.35+0.18 7.00+1.24 0.43 £0.18
ZET AL (50 #1) 77.66 + 12.03 1.85+0.23 26.55 +3.64 1.34 £ 0.16 6.44 +1.17 0.53 +£0.23

FiH -2.01 -9.04 0.33 2.35 -2.32

P1E 0.047 0.000 0.742 0.021 0.022
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