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BiY AREO BN, RBRAO—EEFERWIAS S5O RIBRER 0 2 TEOKSURR
IO DRBEHEDFELYRNT A L ThBH, TOHR T, 19754 X h FKEHRS X
ORERIFEEREREY INEDI TS 8 TE Y, 19974 7 BLISKE, BHIK - W)k HERE
EABEEE S TAORBBEORECHHAHRRIELME | 22 51EKE (0.0006-0.0020
mg/l) PRI Tn5%, ¥, AHBeRkbEWHE EEIEHIh W) »b
B KRR X hie, ,

Fik 19984E11 A ~128, RIGR KR OEEEEYALS SRR (LLTFH#X) ©105%L
EER4SA (B2 A, 23 A, 11-915%) 8 OB AEROAN (BH27A, &2
As 10-825%) HXRRE LT, WHEKERE OB ECRE T2 B RAER, BEERNKEE
B BRAEOBIEE, R KoMEE, AmEE ST A BERMEEELT >, i,
HE R OBKEERE, BEEEE R XU N-acetyl-f—D-glucosaminidase (NAG) &M%
?ﬂ“ﬁ LT\:O

R BYRHEOBMCE, TERSLL5Z 8BV ETH] BIO TV WSTHC &
BB ETH] O 2B CEAREEAPARBRCERCEREECRBEARCEN >
(P, £h7Tho0.02,0.10), ¥z, [ERLTWTTH] LOBEMIOWTEH, HKHE
THRIZEDHHCRPENRD bl (P-E=0.07), —7F, T, WHXE<THREER
OHBEACABEIRD bR o, BEEADLET, »rYATA » Z7ERSIC LY
- EREPRIE LS, BYR Tl 133 bWbuh a2 8355 B2 ADEG
AEFCE L (Prevalence odds ratio=2.43, 95% S 18X [E]1.01-5.85), MEH L3\ T35 ]
LB Novwnwx | B2 T ADEIEITBRICES > (Prevalence odds ratio=0.34,
95% EHEXEI0.13-0.90), (TS B 25 ERDH Y FTh] LB OWTUL, R
RCHFEN LD »Tcted, ERFROMBIIARTETH >, LirL, FERPRKE
B (ug/g creatinine) DOMEFIEHME (3 L 0B%EERKME) 1, HHEHX CL1HBH0.66
(0.48-0.91), ##0.96 (0.70-1.33), HEHX TI3FE#:0.81 (0.60-1.09), #:0.83 (0.57—
1.22) ThHH, Bt IMEECAELEIRD ORI oln, i, RAHRKENTIBHE
FTHRHRERNOBENED SR T5B VL (# 30 ug/g creatinine) #i#Hz 7= AiZ,
TR & S FRTE L » T, RAPREEBE S LO'NAG it d, B b XM TER
ZIXAHD BRI 5T,

R HRR e B\ TR OB RN L5 & LR TREILIE b Rish -, L
oo C, LEROBEERO HBBEE 02T, ERIRBREOEBEOMER X5 DTt
WERERR Lice 4, RAEFRIC X - TEBERAKOBERE T HLETHIETS 2 &, KR
DKERE=2) V7 LT &, ZLTHERNCIZ EKEORB X - TReE
HRAKPHRCEDLOSCTEHLVRDETHD LELSD,
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1997487 B, RBRNO—EERERDNS SO
MR B\ T, EHROKSh L A BRIEHROF
HEHRBE LTl & OEEREYILT S
TE, 1975% X b TFKEBRS X O ERIEREEE
£y (BEREMN, @B, BY5 A5 78,
79 AL T LOWER T BEDIL Ty S h
T &, 199742 7 AL ORI - KIS
BEHARE S TADBRBORECH 1%
PRI | (0.0005 mg/I LAT) %iBx A KRR
(0.0006 mg/l) ABEH I, TOHD19974E8 A
~19984E 8 B OFAETL, BHAK - WK S
0.0006-0.0020 mg/! DFAKEE (T~ TEREKE)
PR S hic, ¥, ASBCRLEWIF (B
ERFRIR T b3 EHRKE
(0.0009-0.0014 mg/!) AW & i,

EHSKER X B RFEE L LTk, BREEMKER
REBBC X »MEREE (JRE, mercurial
erethism, RRIMKGERE ORLE), DEERR
BisE (A%, PRK) B L OREREE EAR,
F 7 v —CREBERH, BRR) w2, i, Eit
BIKERIC X B BT LR EES A T

i

B 1
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AhRAH(E)
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59, L, SEEKROEEERIREDEREO
MNEEET O\ TR S D %\,
TR RIRTE O o\ —IRER s iy, fE
BOKGROBRTIASE (L - AR BIT
BRI 7 AT AL L BEDORETHY, BEOE
=x ) v I7IEEL LT, RPOBKERESH
WA, —F, MERPERKEERE % X O
EZihfBkElED X, HAARBWCOIANMES
B0 A FAKPOEEE L T HEDKE L,
19984E 8 §, IR ER OB 3 5 REI
ST B 1o, BT, KTk X ORFRFE
EREREZHHHRSYREL, REI-120CH
BEEEWR LI, AR TR, BIREROBREE
IR, FRAEKRIEE ks L OB R oW TR T
b

I MREFE

. xigtEs L vER

M1, ROREE - REEREDLS S (R
BEKE) X000 RAOMRERLIc, 2D
MR OBRK - WKk @10 6, 7, 10,
11) Mk, BREHELEBL SRS BROEL
BHIh D, UL, #FIva, YTV,

BERREMIS Bhds L ORI DMK

e iadPy, &5 (1, 6-11) XKED
B EY, RERolhEyTT, Ik, BE
A5 RAC IR I TR,
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&, 6ffiz m &, WK, 7AFAKBINTIT
WIRSEBELRTH -0, F0MH, UGB
AFNE DR =Y v 7 KOKEREORESR, &y
MRS (0.0007-0.0076 mg/1) AHH Xh,

C DG B IKPBROBETH B L S hiz,
Elo, T OMGHTIRERERY O BRI & 5RO
HIRALDIThh T, B - B2 Bt
ROEERD %,

FRCEEBERMAS B O RX (T B,
R, 3 XOTELME 2 55 km Hih, EESK
R X BBRBBYN L, HBINALE (B ipe:
DD OFRRE) I X OEBEIEE B YR & ELL L
T (BUFRR) w5t s Ui, BYuix
TR EAGEL T <, FERTHFAK - WK a4
RRELTWBR, KL LTHERLRLTWBIEE
(R1DC, D, E, F) b, chitnecs
2% B 1 BORE CEEKSIIRHE I h T
Vo Tods, KEPBHERAEHEREIKIOB
HY, BEEERAIh WG, ¥, BlsE
Do e, LG X b BRI LIS LISiB
MFEE UTeted, AEHAL LTHEbR T e
sl =0, SRHIRK TR O/ 5 K08 1 R E
ShTws, X E S BRECER B AL
REWEIRT 5 BB 7o,

REFEL, LEOTHIRK BT S 108 Lo
2ERTHY, 2nEL, BRI 48A (B
250, wEE23A), WRMK AN (HH27A,
LHE22N) Thote, BMEAT, FHRKFRE
1100264 L 087.5% ThH ote, oL, FHih
ROt 1 ANiX, TEDHERKAED LD
WTh T,

2. HEREREL

B COREEYE, 5E, 45, B
CHEEE, AMEOBIUEE, BEKERE
DEE, SPKOMEE, WOBRERK, FARES
L ORISR X 5 BB S BAE T 5 | R
6 HEK 2T, ARKROBRIMKHEEL T - 7,
RO 1 BHEIENY, WS 1 AR, ASE S 1Y)
N, DUFITEECIS VT 1 PREE L L
Too Eiz, Wiy, ez, Aot EHERET, o
RIUAEIZ RO | ROEE L LT,
HRHUE, BRI TR S BN ERKERE - C
BT L, SHBHIR C 2 o0& o\ o s
AEOBCEA Uc, B, BYhR it o
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FH, FleEMRaEADIOHE, WIThi B
BIRENRRRCAT - 1o, Tods, WHIK & & REIKD
HANRBIL - Tetedd, MRORFEEZE LR U CHE
EREAEAG L, BINEAOK, FHEIR LK, B
RIRGCIY, 72 3EFE LToBEH Sh, @
ADREIRE CSFOh 5 & L 2BE L, F8E
1998411 5 ~12 B e T » T,

3. ROFES & A
FHI-FBIRY, S0%MIA TG LAY =5 L
V8L 500 ml B TERIL Uz, MRKGRIEEE T,
BITEH D K5 Hr5t Model 2537 17K 8497
MBS ALEE MV-250R 288 L, &7 <A F
SEETHE Uie, WEDIEER TGRS 570, R
AE -8RI O & 1 AOERRE R WEL, Fo
DERBRETIEE L, ¥, WEOHRELYH
N5HTcd, SR (National Institute of Stan-
dards and Technology, Standard Reference Materi-
al 2670, elevated level, U.S.A.) %HE Lz, BE
fB 105+8 ug/lic it U, JEMEL P 108.7 g/t
(EHER2£8.0, ZEHERTAK) Th o, R
BEFIL P X1 v TP (Coomassie brilliant blue
G-200%%, K7 » 24 ) %, IR N-acetyl-
B—D-glucosaminidase (NAG) % #: 1T Sodio—m-—
cresolsulfonphthalenyl ~ N-acetyl-f—D—glucosa-
minide Z2E &35 LAE (NAG 7 A b v/
¥, BHRIE &, I, Rbrsvryr=vi
B3 Jaffe Bk G CE R FREIE L, Shb
O 3FARDTL, RARHOAE DX | Ko
ERERRUEL, BRI S OBEHEDO TN 5% %
BLHETHELRVE L, 1, 8 ADK
RECONTNFG Lef—Y v I Ad 7 54 v
NCEBEIRE L, EBIREORRE% R &
5, WEH, NAGBIVZVv7H=vTrh
Lh6.0%, 8.8% % XM 1%ThH -1z,

4. WEH A

RPREZ, TXC27v7 = vEECcE
L, IEBGTI DT B fedic i R EE s
ERT Lico MR B ORE, FHES — 212 %0
SR UC Student t—test ¥ #-1F Wilcoxon rank
sum test & I\ CHREE Lic, 51305 — £13, Fish-
er OEFERERE ¥ 7213 Wilcoxon rank sum test %
B TRERTT - 1o MRAIOBFELEGOEY
B FEMIELT, 2Er o254, 7ERS
P& B CRE Lic, BEEHIRITIL, SAS (Ver-
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sion 6.12) % B\ TV, P—EIZTXCHAlo
B DER LIS,

I # x

TR REOM - FiOHR LOKBEE -
3R Lic, BT, FohRiE (kL0
B 13, HYmR 259 (11-91) B, XRMK2
42 (11-82) WTH b, HHHX DT HLRLE D
ST FDEIMIPCER TR (F
1), B TOREERL, HRBXOFHRR:
EHEH B -7 (P-fli=0.09, £2), Fi, BLE
BHE W, HYHR CBARET S LB 2 AN
HSWEARD -k (P-E=0.08), HE, #H,
BREERERL, AOETEHE, ROBIBE R IOV,
7oz, BOEIEEE, HBXBTERZIIRD
bhishote, BEMKERENL DS LB LA
13, WX b 1 ADRTH T, kK
WL, BB TR0, 7% A THRF K & 7ot
WK EB 2 ehd, WK Cr85.2% D Al %
Ofi] Thote, &0 [FOfR] X, ITEOHES
HiExE X T EEbh5,

M, B TOREERT, BR o0
FHREWEEND - (P-fE=0.09, F£3), %
T, REY, BHRMBX OGP X Y BRI
B ol (P-E=0.03), Fin, FE, BFEHE
B, AR - SREEE, AOBIBE R IOV,
ez, HOBEERE, BEEIRDLRIhH
ol BEEMKEREND S EE L CAX, Fill
X & SFE Uieh - Te, SBIKIE, 5K i
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95.7% D AT HF K E 2ZINAK ] TH - 7ods,
SHBHBIX C1186.4% D A DA ] & [EZ Ui,

SRS KSR R BEE 5 BEAEE <1, B4,
WAL, BREOBEEYFHOATBEL L
{, ¥, HMRECTEEEIRD LN, - (F
4,5), —F, BEERC WL, Bto4H
Hic B\ TR OB 7k Sl 6 o35 IR
HLTEWEARD Y, [FBRS5252 80D
DETHL (TSubWnbLTHZL8hD FT
2, BXO [T W] O 33HE ¢
BOSHCEREILIEERRENRED O
(P-flix, #h£h0.02,0.10, 0.07), ZHTH,
EhET5 0350 3] OBMER
THLRBX OB FRELEVLLB AR D - o
2, WIhoEH L HKECHEEEIRD bRt
Motz,

Wi, BehbbeT, ZErYATA y» 7
RO X vl LU GlftE) 2HELC
B, [TC0b0nbTarinbhiEdnl o
BT, B 0SB EHIK X b BREES
MNEBICED -7z (Prevalence odds ratio=2.43,
95% {5 {H X f51.01-5.85), %2, [FEhLI T
T LB oWTh, Thwoex | E&2 1
ADEIEG R BERME CHEBIWCED o 7= (Preva-
lence odds ratio=0.34, 95%{E1HX [§0.13-0.90),
[FERSD2BZEND Y ETH] EOEMICD
WL, BRI B\ CHEFEEN Wittt
», EURREOHEEIITRRETH - 1o,

B D R APRRKGREE (ug/g creatinine) D

®1 WESGEEOHE, Fof

3 13 7 H
Fin GR - :
HRhX FTFRHBX P HHeX gz iy P
il (FEE) 59(11-91) 42(11-82) 0.19% 59(11-84) 50(10-81) 0.35
10-19 3( 12.0) 6( 22.2) 2( 8.7) 4( 18.2)
20-29 2( 8.0) 2( 17.4) 2( 8.7) o( 0.0)
30-39 3( 12.0) 4( 14.8) 3( 13.0) 6( 27.3)
40-49 4( 16.0) 5( 18.5) 1( 4.3) 1( 4.5)
50-59 2( 8.0) o( 0.0) 4( 17.4) 1( 4.5)
60-69 4( 16.0) 5( 18.5) 2( 8.7) 3( 13.6)
70-79 2( 8.0) 4( 14.8) 4( 17.4) 6( 27.3)
80-99 5( 20.0) 1( 3.7) 5( 21.7) 1( 4.5)
HEt 25(100.0) 27(100.0) 23(100.0) 22(100.0)

* Wilcoxon rank sum test.
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£2 FHWRE L ORNBHX OFERSE O (B
B SEHIX Pl
RHEEK 25 27
B 41.5(3-55) 39(6-50) 0.099
HE (em)? 160( 9 ) 163(11 ) 0.369
hE (kg)® 58.0(11.2) 58.9(13.2) 0.79%
W (%) B 6(25.0) 10(37.0) 0.189
g4 3(12.5) 4(14.8)
BFY -7 3(12.5) 8(29.6)
HER 5(20.8) 3(11.1)
Ei3i3 7(29.2) 20 7.4)
WL (%) LT ST 8(32.0) 16(61.5) 0.082
B 5 15(60.0) 8(30.8)
‘ k37 2( 8.0) 2(7.7)
%A\ (%) BRE I\ 12(48.0) 11(42.3) 0.789
Bt 13(52.0) 15(57.7)
Jist oy 0( 0.0) 0( 0.0)
AOER (%) 2-3[E/ A 4(16.0) 1( 3.8) 0.139
1[mE/A 1( 4.0) 8(30.8)
5-6 [81/:8 2( 8.0) 6(23.1)
2-4 [81/38 9(36.0) 6(23.1)
1[81/4 7(28.0) 4(15.4)
1-3mE/A 2( 8.0) 0( 0.0)
BEA LR 0( 0.0) 1( 3.8)
Wi, feZ, HoER (%) 1[E/H 1( 4.0) 2( 7.7) 0.58%
5-6 [BI/38 0( 0.0) 1( 3.8)
. 24 [E/8 3(12.0) 0( 0.0)
1[81/38 2( 8.0) 5(19.2)
1-3@E/A 15(60.0) 15(57.7)
ZEAER~ D 4(16.0) 3(11.5)
TREEHOKERE (%) AN 24(96.0) 25(96.2) 1.009
H5 1( 4.0) 1( 3.8)
FEK (%) FHFK 8(33.3) 0( 0.0) <0.001%
AR 5(20.8) 4(14.8)
IR L OFRF K 9(37.5) 0( 0.0)
ol 2( 8.3) 23(85.2)

AHOFIIEN Lic, » thiflids X OFR, P EHk L OEREEX, 9 Wilcoxon rank sum test. @ Student t—

test. © Fisher’s exact test.

GAER 2R Lic, HHHX T X OFEFEbX
31T B BMITIHME (36 L OB EHEERE) 11,
Bz £H0.66 (0.48—-0.91) ¥k X 080.81
(0.60-1.09), ZMETIXLhFHh0.96 (0.70-1.33)
¥ X00.83 (0.57-1.22) TH b, Btk HHx
MICABZEIBRD bR -1 (F4,5), ¥,
R SURE 2 THHEE CHhRMRR~ 0
EBREDLITW5B V-4 (#30ug/g creati-

nine) Mz 7o AL, BHIR & LFEE Ligh -
oo REPIBEE, R NAG EHEOWTh, 5B
T EHMRBTEBEZRRED b ote, ¥
7o, BRIIFRCRL WD, 4585 e B
WTERTYFHE LA CH, WThoHBAR D
X R CEFP S EC BRI RD it -
2o

X6, BRI RT3 RAPEKEEE, &
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#3 FHRHRE L ORBREKORERFEORKYE (T

THYuhIX F X P-{H
WEEH . 23 22

e RcE o 22( 4-55) 18.5( 6-44) 0.099
HE (cm)? 148( 7 ) 151( 9 ) 0.209
BHE (keg)¥ 46.1( 8.1) 54.1( 14.5) 0.039
wE (%) B 4( 17.4) 5( 23.8) 0.279

X 7( 30.4) 9( 42.9)

B 1( 4.3) 4( 19.0)

R I 1( 4.3) o( 0.0)

HEZE 1( 4.3) 0( 0.0)

3 7( 30.4) 3( 14.3)

Z DAt 2( 8.7) o( 0.0)
B (%) L/ CSY A 20( 87.0) 21( 95.5) 0.619

‘ BAERS 3( 13.0) 1( 4.5)
#E (%) E s 20( 87.0) 19( 86.4) 1.009

Akt 2( 8.7) 3( 13.6)

j[=:oy 1( 4.3) o( 0.0)
OB (%) 2-3 [/ H 2( 8.7) o( 0.0) 1.009

LE/H 2( 8.7) 5( 23.8)

5-6 [B1/38 3( 13.0) 3( 14.3)

24 [l /i 8( 34.8) 6( 28.6)

1 [Bl/58 6( 26.1) 2( 9.5)

1-3 [@8/ B 1( 4.3) 5( 23.8)

EEAERTD\ 1( 4.3) 0o( 0.0)
Wi, ez, RO (%) 18/ H 0( 0.0) 1{ 4.8) 0.669

5-6 [Bl/:8 o( 0.0) 1( 4.8)

24 [6)/8 3( 13.0) 0( 0.0)

1[E/# 2( 8.7) 3( 14.3)

-3 /A 12( 52.2) 12( 57.1)

BEAERID 6( 26.1) 4( 19.0)
BN ERIRE (%) AN 22(100.0) 20(100.0) —
#rbk (%) FFK 6( 26.1) o( 0.0) <0.0019

ik 3( 13.0) 3( 13.6)

K s & OHF K 13( 56.5) 0{ 0.0)

% Ofit 1( 4.3) 19( 86.4)

REOZIBN Ulc, @ dhitflids L O, ¥ TSk X OUE#E[FE2E, 9 Wilcoxon rank sum test. 9 Student t—

test. © Fisher’s exact test.

FBHEE, NAGEERS IOBEREERA 27 (&
BoKSRIETRCBIE T 5 B RS TH %] ik
FL&lxhs| LEZLEROEEH) OHE%R
Lo RPBKBEELIBEOARES LY
NAG ¥tk & OBIEITEE <, HBIRBESERTL
RZh0.303 X 0030, LHETEh L0145 X
V0.26TH oo Eiho, RAPFRKE L B EIERA
a7 oG E A CHEBRED D ok

(Spearman IE A2 fHBE (R %, 3B ¥k =0.08, &
=0.21),

vV £

KEULEWOBRBE L THET B8, T obEi%s
TOWIR, 3, 2, BeERT 5 BE’D
b, JERSARET, BRBPKPTCIIES LTCHEY @
WCHAET D EEL DR, Hg?t OWELEND
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F4 FRXE X ORBHEC ST 2 AR, BEERSICRTR (BE)

HRbX S FEHhX P
PSE =4 25 27
BEFERE (%)
m A fous 24.(96.0) 27(100.0)  0.48%
H5b 1( 4.0) 0( 0.0)
12k P 21(84.0) 24( 88.9)  0.709
H5b 4(16.0) 3( 11.1)
A e 24(96.0) 26( 96.3)  1.009
H5 1( 4.0) 1( 3.7)
BEMR (%)
FREDBZDBIERD Y ETh, fous 20(80.0) 27(100.0)  0.022
LEEEDHD 3(12.0) 0o( 0.0)
I<hs 2( 8.0) 0( 0.0
FTEVWBWBTRZERD Y T, fo 15(60.0) 22( 81.5)  0.10%
LEEEHD 7(28.0) 5( 18.5)
I<bhs 3(12.0) 0o( 0.0)
®, BhicTHBZ E08D 0 FTh, s 17(68.0) 22( 81.5)  0.412
EEEEDHD 7(28.0) 5( 18.5)
I<Hs 1( 4.0) o( 0.0)
WERETAHZENE D TTh, A 14(56.0) 17( 63.0)  0.632
LXEEDD 8(32.0) 9( 33.3)
I<Bhs 3(12.0) 1( 3.7)
BETH D T HD 16(64.0) 20( 74.1)  0.65%
EE 8(32.0) 7( 25.9)
HE YT 1( 4.0) 0( 0.0)
FhT T, AT 6(24.0) 15( 55.6)  0.07»
L 14.(56.0) 8( 29.6)
34 5(20.0) 4( 14.8)
TRABKEE (ug/g creatinine) 0.66(0.48-0.91) 0.81(0.60-1.09)  0.33%
R#EE (mg/g creatinine) 69 (47—-101) 74(58-93)  0.77®
R NAG (IU/g creatinine) 3.0(2.2-4.1) 2.9(2.2-3.8)  0.87»
REOF TR L,
RAPEET, SFTFHE X 095%EEEERT,
2 Fisher’s exact test. ® Student t—test.
DRIREITI0G LT L&A, BRI hic Hg?t i3 hTnb9Y,

ERCR S 2 ERT DY, BREFOBKED
KENEAFAKETHBHL, 2 FAKBUTEH
TS, ERLIhKRLERcLE
B 5y, ¥, ANMECE TR LBKED L
SRR CH B Tedic, AMER L OARRA
BT D DERAER T X 0\, REPEBKED
MHEKREED =2 ) v 7EEL LCoFRAK
L, &L TEBAEASKBE S TEY B
FOWTHERIRTE Y, BEI RV 58
A2 KGRI L B\ ARBER B B 2 LB

ARECENT, RAPBKSRRE O FiE
EE R, R & b 0.7-1.0 ug/g creati-
nine TH », WREETEIIRD ORIk - T,
TEEEMEAERIRE D13 & A LT BRI 313 5 R
KR OB THER, R > TEL
ZIZKREWH, 9 1-5ug/g creatinine “TH 5 L3
HIhTw29, SEOKRILHEBERT
By, RREMETH 57, i, RAPBKEEE
By BT RErE O B B A E OB
PR CTERRED B otc, B EoZEEMN
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£5 FUHRK S JOHBHRC R AR, AEERBS IORIR (&)
HRHK pajitze:il s P
PIE =2 23 22
BERERE (%)
I E-3 fo\s 20( 87.0) 18( 81.8) 0.709
»% 3( 15.0) 4( 18,2)
BAR AW 20( 87.0) 18( 81.8) 0,709
H5 3( 13.0) 4( 18.2)
B R 23(100.0) 22(100.0) —
HEER (%)
FRLHBEXBTERD Y FTh, fous 20( 87.0) 22(100.0)  0.239
LELERD 3( 13.0) o( 0.0)
FTENBWHTBHT ERD D ETh, 7\ 11( 47.8) 14( 63.6)  0.459
LEEEHRD 11( 47.8) 8( 36.4)
X< b5 1( 4.3) 0( -0.0)
®, Bhiad CTEBZ DD T Th, A 14( 60.9) 15( 68.2)  0.62%
LELEDD 8( 34.8) 5( 22.7)
B Y) 1( 4.3) 2( 9.1)
SBhETHT ERB D ETh, oo 10( 43.5) 10( 45.5)  0.37?
' LELEEDD 10( 43.5) 6( 27.3)
I Hs 3( 13.0) 6( 27.3)
BEIH D F T H5 10( 43.5) 13( 59.1)  0.689
LR 12( 52.2) 8( 36.4)
HEDILG 1( 4.3) 1( 4.5)
FheT\ e, RT3 3( 13.0) 6( 27.3)  0.479
o] 11( 47.8) 10( 45.5)
BN 9( 39.1) 6( 27.3)
RrfakeR (ug/g creatinine) 0.96(0.70—1.33) 0.83(0.57-1.22)  0.55®
FH#AEA (mg/g creatinine) 86 (50-146) 62(52-73)  0.239
R NAG (IU/g creatinine) 4.3(2.9-6.5) 3.0(2.1-4.3)  0.17Y
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) Fisher’s exact test. » Student t—test.
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45 CIRF NAG O REBEOFHREEHLH
BB Lo Drk, RAPFRKERIRED A » b
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FEEILTHBE % H3>8 T 5.1 ug/g creatinine
THY, EFROMECIIL LT v {Er -7,
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BB OBERA~DIR b e EOFERRE IR T
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F6 FYMRKIc BT 5 RPBKEEE, REA
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Wk pEn  RTNAG ST
0.30v 0.30» .08
FRARE KSR 01y @it (8.72)
0.14 .0.65% 0.34%
ReEeER (0.53) (0.0004) (o.?o)
0.26  0.79 0.362
RFNAG  ('95) (0.0001) (0.08)
HESER  0.21 0.30 0.16
Aa7 (0.34) (0.18) 0.47)

%) Pearson correlation coefficient (P—&),
b Spearman rank correlation coefficient (P—#),
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POTENTIAL EXPOSURE TO INORGANIC MERCURY
IN PEOPLE LIVING NEAR A SEWAGE SLUDGE DUMPING SITE:
URINARY EXCRETION OF MERCURY, SUBJECTIVE
SYMPTOMS AND RENAL FUNCTION

Kokichi ARISAWA¥*, Tatsuya TAKAHASHI*, Atsuhiro NAKANO?*¥, Xiao Jie LIU¥,
Hiroshi SAITO*, Yukio TAKIZAWA®*, Takashi KOBA*

Key words: Kidney function, Mercury pollution, Questionnaire survey, Urinary mercury, Waste dis-

posal

Objective The purpose of this study was to evaluate the presence of exposure to inorganic mercury and
its health effects among people living near a sewage sludge dumping site in Nagasaki Prefecture, Japan. In
this area, sewage sludge and industrial waste have been dumped since 1975, and total mercury levels ex-
ceeding the water quality standards (0.0006—0,0020mg/!) have been detected in seeping water and river
water since July 1997. }

Methods The population for the present study comprised 48 subjects (aged 1191 years) living near a
sewage sludge dumping site and 49 subjects (aged 10—82 years) living in a non-polluted area. In Novem-
ber and December 1998, subjective symptoms of inorganic mercury exposure, history of occupational ex-
posure to inorganic mercury, frequency of fish intake, sources of drinking water and other health habits
were inquired by a self-administered questionnaire. Total mercury and total protein levels and N—acetyl—-
B~D—glucosaminidase (NAG) activity in morning urine specimens were also measured.

Results Among males, the proportion of subjects who complained of tremor in the hands (P=0.02) and
inceased irritability (P=0.10) was higher in the polluted area than in the control area. In addition, the
proportion of those who did not report being easily fatigued was lower in the polluted area than in the con-
trol area (P=0.07). Among females there was no significant difference in the prevalence of self-reported
symptoms related to the central nervous system disturbance between the two areas. After adjustment for
gender and age using logistic regression analysis, the prevalence of increased irritability was significantly
higher (P=0.05) and the proportion of those who did not report being easily fatigued was significantly
lower (P=0.03) in the polluted area than in the control area. However, there was no significant difference
in the geometric mean of urianry total mercury concentration (ug/g creatinine) between the polluted area
(0.66, 959 confidence interval [CI] :0.48—0.91 for men and 0.96, 95% CI 0.70—1.33 for women) and
the control area (0.81, 95% CI 0.60—1.09 for men and 0.83, 95% CI 0.57—1.22 for wofnen). There was
no individual whose total mercury concentration in urine exceeded 30 ug/g creatinine, at which level of
urinary total mercury toxic effects on the central nervous system have been reported in industrial workers.
There was also no significant difference in the geometric means of urinary total protein level and NAG ac-
tivity.

Conclusion There was no evidence of excessive exposure to inorganic mercury among residents in the
polluted area. Thus, we concluded that the difference in the prevalence of subjective symptoms was not
due to the direct effect of exposure to inorganic mercury. To prevent the contamination of water by taking
measures against pollution sources, monitoring of the quality of drinking water, and finally to secure safe

water supply by public waterworks are required.
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