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RWBRE LT 5, 26271 EEICENIT TS HEEN, THH CIXE LR ZHES, A
XAH DN TFHE LU Khairpur Tl Zafar Fatni 23, FHEhN 50 ZHEDHERE
BEDH, VI N— b LEEROFET, EREHORRIC, B 1 EFOHFFARERIZE
KETOREELZEET S, T, P70 FRRBEC2EBMOIIZNEL,
NTGRAEANEOHRBIUMEREEZRET 5, AmORE3 BH%E2 7 — /LTI
B35, ARAREL L L, ARORBIOEBHEAETREEB L OEHELFO

3



Sz SEBEIEREICCRIET 2, £ A (18~42 A#) OMmHén, b RIRBEZH
ET D, £z, BE—BOKEKEZITHFKEZNEL, pHHHEIEL TRBL, BEB
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LT, AFBFHETFA D,
BEFOTEY=2RXT 4 v 7 ERICEES 52 AERNER L VE BEBIN
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Z. FERMOMRIE, BRBERZBICEDLABBETPENAVICEDLAEGTRE
DT, EOFEBRLZHEEHTHDINAAF MR EDOZ Y X T 4 v I BROETEE
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MCOBLFLERLTE V= XT 4 v I EREENT 5, BR, $h~DHEBEIZLH-T
REAEERICER TSRV 2R T 4 v IV BENE U TV A EETFCniRNA 23
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it 20 g | 20 fR{& | DNA, RNA 4T
PRERAZ L | BRI 5ml |50% DNA, RNA fEHT, 3EER, © 37, £
v At J 5 1 20 ml |50 4 DNA, RNA f2#T, 2£E2, v 35, én
S AN 5ml | 504 DNA, RNA #E#T, EF2, b &, A,
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BARCHIT2HETFOREIBIOEE (BRAKZEFT)

3 days Total Diet

8000~ —— mean
'.‘...‘ n=31
Esooo- 0?0 o 510
- L ]
< 4000+ ":.’.. . o0
3 ® 0% e 283
= i : K& (F18)
50~70 kg
0 ; :
ot S + 8~18 kg
@o& ot (1.5~3.5k%)

g (RE - ) P OinRE (CAIE(E - &)

ng/mL

Pb
8=
— mean
v
6= "'
v
v
JM:BX &8
“ v v (FE30, h8JI1)
v — JC: B Z¢&B
% vy o (FEF30, f8JII1)
> PM: /(25> &
° (H>F9)
e — PCCEASY TFE
* o Y o 3 N o o
N S Q Q (H=>F9)
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i2hE (RS - 808 SRPORERRE (RIEE - FiR)

— mean

8-
6= ®
- ®
E 44
'l
L L
2« ©Og®
®
®
.0.
0 T
Nl

JM:BX B
(‘F¥¥30, h8JI11)
JC:BEX &6
(FE¥30, ABJII1)
PM:/{(x245> &
(H=>F9)
PC/FRA>Y C&EB
(Hh=>5F9)

BRAE (R - 0H) B P O Mt R E (REE - =H)

inorganic As

ng/g
0.025
0.020 °®
0.015+
oy v
..' 5 'vvv v
0.010 - ® Vy. v
® &
eee &8
4 @
0.005 .:'%“ W VYyVY
& TR v
0.000 1 1 1
JM PM JC PC
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A i e R Be &
ug/kg RE/B | ng/kg HKE/HE | ng/kg KE/E
BARN & 31 1.8%+0.8 0.89=%0. 61 4.7%3.6
BAEAN F 31 4.2+1.4 4.0%1.5 20.0+13.0
REREY B 16.3%9.1 0.74%0. 43 1.4%+0.7
NRE AR F 29.9+18. 8 2.7%1.3 4.5%+2.0

© BEFHROGHEETAFAZ OB TEHET, BADK10~205ThH o7z,

o MERITIEARTEL, BEENESFICEEINI EHEWERANBD b,

o HREYNLOE#ME ZOBENEIT, BE TRS 112 ng/3 B, FT45 ug/3
HTholz,

o S, BUKF O - e RE (ETREHEFT TONT) EEET —F0 b,
ERELYHRET S, £, BFOxRMM, BHEL, N, EZ2FOHBLIOLHE
ZRETFETH D,

o SRIZBE L TIE. SREMEEELAITIC L A SRBEBIEOMT 2 ED T\ 5, RERFTE
/X, US EPA (2012) @ [Standard Operating Procedure for an In Vitro
Bioaccessibility Assay for Lead in Soil] Z&&EZ, BLEIKRIZ XL AT
FEREER DI 21TV, ZH R ESBREMEFTIC T VT a Ly X —RFFEEL
75 R EESHTEF MC-ICPMS) & AWV T 247> T\ 5,

5. HiEE

AT, BIRERIKRFER AR T, F/NERZ, IRZER. ANV =y,
BLT 4 A7V =w 2l FIE~SZ=T 47 V=7 UFLTFT4—RT7 V=7,
JEJNER RFZERARFZOBE, AL v 7OEROZTH IO TIZERET 52 LB H
Sk L7z, D ZHIINELS B = LET,

6. AFFEHF

1) 3R E
COREBICELTITEE Vs, BEOE® 2 6 F£E D% T,
1. Ogawa M, Kayama F. A study of the association between urinary aluminum

concentration and pre-clinical findings aluminum—handling and

non—handling workers. [J Occup Med Toxicol. 2015 Mar 31;10:13. PMID: 25866547
2. Ilmiawati C, Yoshida T, Itoh T, Nakagi Y,Saijo Y, Sugioka Y, Sakamoto M,
and lead
Environ Health Prev

among

Ikegami A, Ogawa M, Kayama F. Biomonitoring of mercury, cadmium,
exposure in Japanese children: a cross—sectional study.

Med. 2015 Jan;20(1):18-27. PMID: 25293698
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2) ik
ZOPREICE L CIEFIc L,

7. WFFEARERIC L D R HESE D SnBO R EERE OO HIRE - B &Ik
®wL

8 . fEREIERIE
L
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B AnF AT FE R

w4 | RBROE SRR LORGIEIMEDORETRE & T ORBEBICHT 5%
Health risk assessment of dietary intake of lead and arsenic

WERELE | B B | RETHEYMRE L

(FAFEH) K 4 B ORTHE

1 B - FREEE OBEHE

- RBEOHEOE FRECHEEEENGEINABE, NEEHRESRLET5, B8 (6T
i) MRPUEDEZRET S LT, FNBRZEELZRI L, L CHAROEORE
BEFHMET 5, Fo. NELIRTUZWERE CBEEELTMET 5,
3 kR TP ERTR EE SR RIC BT CRWZ & 2 RJIERKFEHEE DIIWE
LTHEY, BAENITERESERE U CEJIMER & SRR L L TFREEE OFTEN
5 TEHHIMZFAEMEE L,
A F AN (NFREZY) TIIHTARFERRBENEL . KEKETRENDLDE R
BESEN ENEESNS,
RERY L DOEMEITFHAERIN O L2 ETe A~ (LFER) 27 A ¥ v F—0ORRIfE
ALTEBY, AN~DERICE2BERILRWHEROROBROREERSH D, /-, X
XAHY « BTFHNTIE, KR, —HOBBETERT YV URFERSNLTNDOT,
BRBOEVRETH D,
TEMIAOMRE L, BIEOMIZ 18~48 ABMO/NERWBIFETHY . HOBHIRER K
ZHBHREER (THT ., AN V=v 7 (FEH. L5427V =y 7 (MUH)., fn
H~Z=7 427V =y 7 (FHM)., WRLT 427V =y (MU, PLFT 1 227V
=y 7 (fEH) OVWTFhre2ZZ2 LHETATETHAERETH, 2Z L, AAKFE
BN END 20 B EOIHRLMEIC RS,
JEJIUTERS T, JINERKZOERREFEEN, =aFILFHEDOY 70— b3 5 EH
26 43 A £ CII/NERIERE T, TR/ NER, ERER., MBFREERNC T, RO
EETY I A— RNEITH,
WNERAZ TR, THI— REEFHFMIRERZOLXRFLEICLY, I 7FHABX
O BN Khairpur TR DERERR T, FEOFGEOIEE Y 70— T35,

2 WEOER. BR, HiE B, PRISHDOHER - Bk - AR, BABROREDHIE
(1) B%

EBREE T, ROEOTHNARAME Nt ZBOBEEITE,, UL, FAEICEKE S
ENERIET DT L, HERREE OBV HIROMERH 5, Ek. BATE DX REOR
VX T T RHEE T OB RS E R EETL L TV BRI, FEAKR UK O RO\
EEND D, RO FIREEBEBRT D70, OB RITEN NEHI B 20,
BA YR R OV NS 4 B ELIRER |- & DR BD 4 U 2 7 EFTh B,

10 pg/dl AT O FEpMEs L/NRD T QIET & DA, ZHE TOME T LIS
NTWARY, Lo L, HARTBOEEERIREIC L0 Ek, NED T QMETT 5 = & 2ifaid
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S, FAO/WHO A [A) £ SR IN A B9 235 (JECFA) . Buropean Food Safety Authority (EFSA) 72
ECIHEER RO BRMEN TE STV D, BAEORNBINANLEEESTH, hk e HE
DM EERENC T 2880 TE SN TR Y . Wl & - R AR O E - DI, 7
WCET DN LETH D,

i VR Ko ONSh VN s 0 2 AR 0D i B OVERES & SRR O SE 3R AR D W RE 70 S A <~ — 4
—ORBRPREBEOMETH D, EHIZ, BRSNS E ORI K OV RO 5HF 53
WK & IR & < BAp D72, FoD3 E Oz BRI & F ORI & A TH D,

WMFSE AT Tl Y OMRE O B AL L OARREE VT, AERkC T 58
a0~ A 7 1 RNA (miRNA) D FEBLHIENZ B 2 DNA A F LR ED T = X T 1 v 7 RS
S DFRNTE X OFBRNT 21TV, SR Ve BIRE N =57 ) A LT REICE 2 D8
WZOWCHRD, £/, BRICBIT AIERBEREHE COLREOD Y =T ¢ v 7 ERNE Z
BIENEHEGRT DI LI XY, RO ROMAEREZ KR S5 _ENE 50, HErd
LZHRERVED,

2) BHWY

1. B ) . BRI OVNEOE KOV e RIGRE 22 AU T, SRBK - BREZINE L,
KO FREZHE L, MORBERLFHMET 2, £, BRNOANAT ZZ A a2 H
L, RRERERELEET D,

2. Fi-, BE, N, ML, KREME, REPOHE O BRELZHETHZ LILD, B
WE~DERATTREERD D,

3. AR, ENTE, $aK O RIREREOFTEEMED & D )RR, L OMRW EFEE
ENDTHIERNE T D, N"FAL T, SRBRFEOEWD T Fii, LUt RBEED &V A
B )R Khairpur dT8% & 95,

4. RO RORRDEE L -VOEFHOFR M, BER, ROVNERMLOBEEFRAKT
TRV 2 RT 4 v VERIZOWTHRT L, YW ERE L OB EZ BT 5,

(3) Jik

[V 27— b FR] AR TERIRICED BIRER KERBRRER, A7V =y #
VF 427 V=, FlA~EZ =T 027 )=y 7 (FEH), WPLT 4 27 Y =7 (MU,
MPLT 4 22V =y s (Fwm) ownwTnrts=z L., Rz fﬁﬁ%m@ﬁ%f%@ KB
TIZ18-48 Ho/NEE L ORBIARAENSE & L, B8 (i) | . /NROldi) o1
& WBE L5, XETTHRET B EIERKFE T, LM%@T@FﬂE&%&UmﬁMT
FIREDOLBEDITER Y 7 — b5, R¥RAZ LTk, THI— KREOKFERFEE DN,
FHAPR L v FIKhairpur D ERER TY 7 v— b1 5, &$W@ﬁ§@%¢_LM$L
. FEHELRR, &7 F . KhairpuridfZl TZNENE0DOFIROGERE . 200806004 % H75k
FLT5, AR, BREAZ aTFLVREORNGEIIRNT S,

[AEEBETE] BE OB, BECT Lo — UER, ABIE, FEnsE MiRsEs P
BT AAFEEEBLOVNEOAEEEICE LT, EHERBIUHEZEY AW THET 5,
[BRFETAN] $AR O\t BOBBEIMEIL., FRENEROFESMZ LT, Sk, 3 BEO
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FafE, RBREIC L AN AT R NOINER EOERITIEEZHAT S, HFAKERIZEKEFD
RO RRE, ~NURAFZ R NROH, BEBIOVNNEIO 3 BREEEARTOMNB LNt RiE
EEH~, YWE~ORNBREFEEL RO, EREELORKEIT, Fiz, WREICIVI
EINFNTRATANOMBELZREL, ROBZEO—HORKJERZEL L GGHET 5, £
7o [PHBEEOE N IF AL Tk, #1E50enT, B—RY a—4h « =77 T—E2HN
TURFMERNRGFTBRAEG CAZNE LT, /NEOBRABREE L UCEHMET 5,

[EEEREFM] EHEFLELEREZ—ICTC, EMC L5, /NE (Lff) 7>55ml
DRI O20ml OELR & Efg T 5, FEE LR OEEZ100AKR % BRIV & 2 A THIN LEEL
L. BEBLOCROMADEEZEIT 5, £z, HERCESGLERRT 5, @FEIRLDEE,
JN, M, R, BHRLFPHRECe RBELREL T, ERARELZTHD,

BETOZEY = RT 4 v I BRICEEL B X DZEENER L~V E, BEBIOEOMmF
ERRRE, BWELPEBRELZRN L Z LI12X0FMT 5,

[fREFE] $h K Ot E~DBRERFKZEF ORI - /NRICGEZ DHBON, F~v—H—& LT,
ZNE TCIBEBENMDOBER D H BT~ A 2 BRNA miRNA) (2N %, FrAE B O EE,
MR 2RI B0 2 B FROR M A B 5B IEF72 EIT2WT, £ DB L 2DNA A
FMEREDT Y =R T 4 v VEROENT ZEE L., BARENORBREH L XX ZAF O
BB O EZIT 5, FRCERM» 51k, CD34BBIEMEZ MR — XLV oBEL, AT vk
AT %AT 9, 72, CD34BMMIRDEIEIEZ MR T 57010, ACD34MAE % B2 JERT
NAFY V=R Z—I VAL THRIEELZITY, SDEHFMRIE Y X7 4 v I/ ER
DT LELRGEIT. BALSNERRHRFEBEZHANT, v~/ 787 LA RKHE—7
TURBRERRB LIS ) 2UA RRZET ) KRN E NSRBI TITY, £2. BRA
BEBREFHOER L t BRUHRERE & OBEEERETT 572910, PFERFMDNA, SEEEDNAK X
ORERMEMDNAZ W T, B FH COBEBFERRC Y = 2T 4 v IV ER AT T 5, bR,
E~DORBIC L o THRBEFHBERICEETFZHRCI YV X T 4 v 7 ERBE T TV EERT
CniRNADSEE R X256, RENRY 7 V&2 HWTRI-PCR, real time PCR, ~A 7 a7 L
AR E L DB EFRBBTEZITV., BEFEEOHBERZ Y =T 1 v 7V BENELB TR
BT 5 2 BREBIZOWVW TR 5,

NROMIEFRRE I8 (BT VATV IR, FH. INE K E, ERT LSV
NDAFRARM afbvaybed= ¥Yrvave&=ht, BATLVALFY  AXHER T
AATER;) . T EZ 7 FRE) ITOWTHART, $hB LU0 RIRFESEOREER & S 2 Red
B

NECGllal) OFMEEREZEOFMEZEE LT, ENBIOIFREZ U ClL, Bayley-1113§
ERESERLC, BE L~V E OMEE AR,

[#EBRE ~DHFL] AEBH~DOHILEET, BL/NEORBNER X OVNEORERER
~OFFLE LT, 2HMZXH 5, AERROBETHZ L%, HFERICHB O L TELSZDOA v
BT 4T T B, T, BER. AFREP, NURFX NFOHREOE RRE,
M AP EERSIREE, /NE OGP AR IEFAME & R~ R E T CHERCHET S, =
7o, FEAFEERELZZ T 56T, REBREHRE L, BECHERD - 255813, BIRE
KEBLEFELERYE VF—ARITBT 5D,
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(4) IR

FFR AR THLIFAM2 93 H 3 1 HET (U7 /b— MIBEFEARICESTIEHKT)
EURTFIRNT, BRI, SR SCIEREPR S 143 3 1T HET

(5) TR SIDHER - fab - ARk

ENCO K O b 38 OAROIRTE LT | R BRO RIREMED 8 2 et 2 53, 28
DIRNFFEME L EV, L L, 8k e RO A U AT B TH D/ ORI Y 2 7 21T
DT ENHND, Flo, RX AL T T F IO ENREGERE S A X A GO b SR REERE &
HARE PN O TR T2 OPENE G & BT AR OASNREERE & 2 Lol 5 2 & ¢ YmE om
T BT 7> & BRI O AR A RET D 2 N TRV EAITRICBIT A U AV EHICET A &
DD,

ANROBMIOERIE, AT 52 E&2HH L LT, RREZEL7 V—A(= LT
U—2)% 8o T, /NNROTMIZ i/ NERHE 723G LD . AR b L ARHES
TR ig B X 0WAT . B, N JROFEURITA R CH 5, WFarids L OVRE OBEIX, H
FERS DR VRSBl S N7 R1AT H O, FrAERIERIT 2, R ORI E AT F 72 1355 R
1TV, IRy iR, MR ORI, ENCIEEErERE, ANERE, /NEREHERTO3 S5 L,
NREAHF L CEHBERME O T T4 <) r 7EMER L, BIELDVETH D,

(6) fAANEBOEREHEDTTIE

B, RO A RE B ICERE L CEBREAL LY 2, BMEIERT 5, 7
— 2 PR A DN BRE TEZICB W TCENENANRAT — RERE LT 7 A /VIZFLER L,
CDIZRTEL T, #O#EHN DI Xy Ry MIRET D, AEELRKICEOBI STy EXR Y
MIRET 5, BAbEhiz DNA ZEDOREHE, 7 ) — P —ITiade L TIRE T 5,

3 B - ROMER, &, TEAK

e A & TENHK W EE H
FEELRAE 5 ml 80 4 DNA, RNA fifetr, B2, © 5%, #h
i 20 ml 80 4 DNA, RNA fidT, BE/E, b 38, A
S AR . 5 ml 80 4 DNA, RNA fi#4T, BER8, © 38, 8R, 7
VI iR
iy 20 g 80 f&{A& | DNA, RNA fiZ4T
RHElgE S 100 A 80tk | R, A
THTH =SS H]IN Ve 80 fRiA vE. H
FEBUR 20 ml 80 ffl | v &,
SLAhERSE 100 A 80 ffk | v,
ST L& 80 Rk | v K. &k
S g R 20 ml 80 fafk | v 3. %
/CEVIN 20 ml 80 fR{A | B3R, A
R (&8) 3 AM 160 #{K | © 3R, $h
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