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BE . AFITIEHRIRPRERBENERTIABEANEH METRNESNEEHEREI A BR(RME
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Abstract : To discuss health impact of mercury vapor exposure to workers using indigenous smelting method in Wuchuan
District, we determined urinary mercury, urinary parameters, creatinine and B2 -MG contents among the population in
idigenous mercury smelting and control areas, and a particular physical check -up was conducted. Results indicated that
the mean value of urinary mercury was up to 779 pg-g™' Cr for smelting workers in polluted areas which were significantly
higher than 1.24 pg-g™ Cr for persons in the control areas. Urinary B2-MG contents showed the same trend, the mean
value was up to 208.5 pg-g™' Cr for smelting workers contrast to 75.4jg g™’ Cr for persons in control areas. Several
workers in the polluted areas have developed some clinical symptoms of lightly chronic mercury poisoning. These all indicate
that the workers with indigenous smelting method in Wuchuan District were seriously exposed to mercury vapor, even several
persons have developed lightly chronic poisoning of mercury and their kidneys were damaged by mercury vapor to a certain extent.
Keywords: mercury vapor exposure; health impact evaluation; indigenous method of mercury smelting; Wuchuan District
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RE—FMBIFEELFLE, EBSHRT
ALEMBYMAERBHEE. ARRBBENE
BRIENRAZHPRERIBEMAIEK™SN, M
XFF— S BRAT AL B9 ABE , IR R T A R H
FTA%Z, FRBEERBERVEREFTENRRE
Bae AMNEREEEMNR T EHMH, BATK
B RETESC 251, HEBRIKAFE
EXBNIERTHEERES, HPRUFIIHBKX
HE. FNHX LR, HFE=TZRE%
EHEEEMAFEER, tEERVBERETH
ik 6.9%~32.1%(ZEF55,2006) , K + 4t M i 19
KEREFEAEERZILT pgm?, ZEHTFEER
Bolk#rdE (10pg-m3). HERTAUERKERRE
HEXFHEREERBEROAS, SEFHS&E
ERGEER ERIBFERNORIERR
FERMHL), BRAANEERE S &M A
mMBEBEFBEBLGFALARETH, SAKMHE
ARG MmEBERBYG (WHO,2003; #i/h%E%,
2001 ; A SF,2004). HTFRERET BMELFE
Rtk , WY i i A B I A 4, SR 2K I R AR A
ZRGERBILNWBEHEE LIRS E. —
BmE, WRHEAANKKRERAE 80%7 LI
B ZE4K A (WHO , 19905 1991 52003 ), 3F 3 58 it IR
WHEE, ARBERAREEBRN - REFNE
YR ® (WHO,2003). N, 430 %t & M A& &)
KU KLBEHERTANREREAE XEESHIER
HATTHAAE, HE5BREAREIT TSR
5, VIHBEM T LHEERTBEIER T A Sk
I2:3-9:4:05- 4.

1 B A % ( Methods)

1.1 #ARXR
DBRMEFNELEEREERTARHR
&, FETEERMNEKNERSRENEREN
HHR. FNEMNTFRMNERLE, RRNETS
ZLEEANRIRZ— BEFNRTETH
BRHERERBENTRURFERPOES, B
F 2002 SEAGL. HEE-LRMBMBK, £HE&
REFNMARERLYHEAR - ITEENSHRE, B
X s X + B HORTE SR RIBHK. KB AT
BMETER Y EREEREBRT$.

1.2 #&X%

20056 A2 HE27 B, FRRETF)I
T HERE PR ERI PR R T AR
BEKAEREHELYBERORAE, Hb LBk
RIA30ANBXERS4A. HiGhERER
S8 FEFTHRANRERE GERER S R
o BAORE VEE IR REMG SRR EFAE
R%E). RERH 2ol THAHELIHRZHEE S,
B &F AN 1 mL ¥ HNO,({R 4 4 ) B IL R M K , 5
BURK: 2mL A TR E RULEFA B2 REQ B A
AR E@CORE FFRBRFRLRERFN.

1.3 aMF &
1.3.1 KKXK

KR Z W LUMEX A Al &1 RA-915+ H
W R FH W E .

1.3.2 REHASENE
REERENAREAGEHENE, MiXTE
AR pH &M R RF BN JREA.

1.33 RE

THHEREREERES BB, KA HNO,
95 CKMIEM,SnCl, B I, % F BBk ik
(CVAAS,F732-S) B E ; M M RER KT RK,
FH HNO; 95C KM, SnCL B, & EWE
£ R FRENIEDE (CVAFS, Tekran 2500 ) #
B (%155, 2003 ;; TS R %5 , 1998). W& i ) it
AT AR B TR0, AT R B .

1.3.4 RULEFFI B2 HEREA
HEMNEARBEBRNE, RULB(U-C)XRA
HITACHI 7170A £ B3 A 4L W& , B2 M ERE A
(B2-MG )X RIS S 53 ¥k (RIA) W E. Hep,
W T B IX B BRAE B2 R E AT, {NEBR T 4
REASBLRE W RESITHE.

1.4 SHit4a# .
¥ P SPSS for Windows 11.0 4t 43 #7 8 4 #
TBEATERERBEHRHRE.
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2 % E(Results)

2.1 LHEHERRABEEASK

XKW E B BRI AR E M
BPERRE 1. HPR pHFIT R 2 it
Gr#f.

22 REGERMXEHKER

Ea i, B8 LEERKAEXA
BAR pH R IUEF RE S BAR B2 MORELE
BER, K2 xR,

1 TEERRABRENSHANER

Table 1 Urinary parameters of workers in indigenous mercury smelting areas
REA b i RIBELFEIR HE
E#¥E (- ()% 0.1 (-
BEAR 2,(+)30,(++)100, +(JE% M), 1,2,4,8  20.1,(+)0.25,(++)05,
(+++)300, (++++)1000 +(JFI ), +,++, +++ (++4)1, (+444)2
A £ 13 AR + 6 AR H1 9AK AWIEHR
+ 2 AR + 2 AR
++ 1 AKX
15 9 9 0
REE 50% 30% 30% 0%

2 RREBEHAXBHER

Table 2 Mercury contents in Urine and correlative
parameters results

T EAERE XX
(3908 + irEfmsE,  (RI9ME < tRdEmzE,
N=30)(2{AE) N=54)(A% )
3704 43.1+£109(23~71)  40.3+13.0(23~67)
R pH 5.48 + 0.62(5.0~7.5) 5.49:0.58(5.0~7.0)
RIE (g L") 1.39+0.42(0.56~2.01) 1.0810.44(0.57~2.85)
RFE/(pg g™ Cr) 779+ 1361**(26 ~6151) 1.24x 0.37(0.52 ~2.32)
B2PRER  208.5:2580 (N=24)* 754+349(N=14)
/(pgg* Cr) (21.2~1027.6) (32.0~133.7)

W 5XHR HE p<0.05;** 55X MX H# p<0.001

TEHRX G BX ABEZ R, FHER. R
pH MRUIEF AR AL, & SPSSKRETRE,
EFMSB L EMORK Sx X AR 6 K
B (p>0.05), EBEHER A k. AWK
KB RKEWEW, REM B2 UREASTED
RARIEERHFITRIE, S TRIESESS g
L'8<0.5 g- L' WRBRERAER (K3,
1989). XX ABRREHME N 1.24 pg-g
Cr, ML B REABERIE 779 pg-g” Cr, RXE
KABEBIEMN 628 £5;82 MMEA, LHEHR
X AR N 208.5 pg-g' Cr, LBEHFIE
X754 pg-g' Cr. ZRE, THEERXETR

KABREREBRZEAARBEREESR (p<0.001),

mE2HMREA_EIRBABESRER (p<
0.05).

23 LHERRABRPEEREREZAR
TEARRKLIEHERTACLEERAH—EN
KPBER, MRE . FHSEUREB, OBHR
BENHTRARR"E. MHUHRRERSE . RH
REBEAN R HUREOSELRALRE. B
HR Y 44 5K o 25 2 W7 4 M (GBZ89-2002 ) , ¥ 5 75 ik
B 30 MR R RPEABGE 6 A, RbpER
R 20%. EAKH RSl RER XS IR
3R STBEABRE RALUMRPELER.

3 i%it( Discussion )

3 £EAERXBEABRRNAAREXRTIREAR
#
THEHRREERLAMEASKREER A
30~40 pg-m”, B EXBEREFIFERE 10 pg-m
K 3~4 1% RRRRBGEH A KEIILRERER
ABENEERER VRV EREBARGS R
DHEHAREERKRREER S0 pg-g™' Cr
(WHO,1991), T+ 845 R X A B IR R EHH 7
B9 pgegt O, HZRLARKRETBREERA
86.7%. XTHHMBIR (KR 4), FN L EHERTA
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£3 IFEBRERTBABERERRARBAXSH
Table 3 Clinical symptoms and correlative parameters of
mercury poisoning workers in indigenous mercury

smelting reas

RETE REN B2HRES

FKPBAER (pgg’ 28 / (ng-g?
Cr) BE Cr)
TA1 BEFHEN, 3677 bl —
S 1 HR R Bk (++)
TA2 BERE 202 () 727
TA3 SFEEREK 567 E¥ 1054
TA4 FREFRER 1368 E® 52.7
TA5 HFEEERE 586 E® 325.8
&£, OERE
TA6 RETHRRN, S 229 REH 203.7
BB, OE B ()

4 FERRBRERRIEE

Table 4 Urinary mercury concentrations in different regions

REZER RN
BouxR (pg-g'Cr)  /(pgg'Cr) e &

B 7R Be R R 138.6+80.9*  33~382  Abdennour

AT TA %:(2002)
ELF Para HIRK 36.6+44.7 0~255 Rosa

EHEETA %:(2000)
B Suriname WK~ 27.5:21.1 Julius

EHETA %(1998)
BME %) 779 + 1361 26 ~6151 BT

THMFERTA

Hox RRTHE+ pERE

REABVHEGEE T MM, 758 EA
BRKEBMEMNN 1.24 pg-g Cr, AT EHEK
XHERTAEZTFENRERER, HFXEH
TP 5% G ok B SR AR BT 3K

32 BHRREXABHREDWITHN
THEBERXABREASBHERRES R ¥
(In¥Em REAZ), BRXA#P 15 AKRE
HRE®,9OAREBOLEATE. —BME, E¥A
RBPEORMOHARERMBL, HAREUH
BREZHEZ - EEENBRA.
KEBBIRERH, IR B2 MIREH (B2-MG) R K
RGN EBRREIRE — (BB K%,
1999 5 18 3 BE %5 , 2005 ; F AR M2, 2004 ; = 5 4 &,
2001). B2-MG BAK A B 40 & I BB M —

MRS TEE, S TR 11800. IEH A B2-MG &
BAERIERESE, B3 B/ RERL, B 99.9%1
B2-MG M B3 gl /NS ERMOE I LAST . /D
2P G, BRWHETRE, ATERPH B2-
MG HHERH.

+ P45 RX AR B2-MG FH{H N 208.5 pg-
g Cr, B TXBXEIHE 75.4 pg-g" Cr, H
EHERBEHER(p<0.05). WHLEERKA
BENEECLEZ-ERENHRG. RN RE
SEMP-MCFRH#GTERERB(RE D, ZXH
THEZMEERIFNREXF (£=0.72, p<
0.0001), Ui B2-MG EHIKW A H LR E TRFyH
R R, iIEE T R B2-MG R R ZEME R INF
I BE 8 1 B R IR IR Z —.

7000
£=0.72,p<0.0001 , N=24

U-THg/( pg.g™'Cr)
ETAE

400 600 800 1000 1200
B2-MG/(pg.g'Cr)

1 TEBRRABRRSES B2-MG SR ALK
Fig. 1 Correlativity between urinary mercury and f2-MG

contents of workers in indigenous mercury smelting areas

SRRFERIFRELEKEER, A
BRI IR, SR i A e R T AR,
DERRERAXTIRLSTRWHEBT A&, K
BELEHAN,FAFMRERE . OBERE,
HAEOBERER LROBDIEEE, TRER
RIIEMELBAZERWETRARE”. &
BERR G EL MR, SIIEPRHERARE,
JELAN . MTFHRENE, KT HARE SR,
R 48 Bk 4 3R B 12 Wi s ¥ (GBZ89-2002) , A] 3]
ERBRESBERPE.

AR, FN+EHEREXERABCEZT ™
HRRZRRE BovREEERTH HE2E
ABHNERESEZ-ERENBRG.

BEHEERA . SHX(1968—), B, PEAF L
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