[zl 2) k7 —%

S05-013Cb 4. 08 1. 24
505-014Cb 4. 89 1.41
505-015Cb 3.17 1.39
S05-016Cb 3.24 1. 28
505-017Cb 4. 95 0.83
S05-018Cb 4.99 1. 58
505-019Cb 5.81 0.84
S05-020Cb 10. 25 1.05
S05-021Cb 5.76 0.76
505-022Cb 13.91 1.72
S06-001Cb 3. 54 0.76
S06-002Cb 14. 84 0.43
S06-003Cb 2.87 1.93
S06-004Cb 5.58 1.13
S06-005Ch 12.73 0.70
S06-006Chb 9.38 1.29
S06-007Cb 4.10 2.26
S06-008Ch 4. 31 1.77
S07-001Cb 4.50 1.64
S07-002Cb 4.76 1.24
S07-003Cb 3.91 1.47
S07-004Cb 4.82 1. 27
S07-005Ch 6. 80 0.85
S07-006Cb 5.57 0. 85
S07-007Cb 7.91 0.90
507-008Cb 7.95 0.75
S07-009Cb 5.36 1.00
S07-010Cb 3.25 1.11
S07-011Cb 5.11 1.15
S07-013Cb 3. 86 1.20
S07-014Cb 46. 01 1.75
S07-015Ch 4. 31 0.85
S08-001Cb 4. 35 0.61
S08-002Cb 5.20 0.73
A01-001Cb 3.75 0.79
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A02-001Cb 5.95 1.28
A02-003Cb 7.34 1. 02
A02-004Cb 9. 41 1.18
A02-005Ch 6.74 2.49
A02-006Ch 3.77 1.30
A02-007Cb 10. 44 0.86
A02-008Ch 3.55 0.53
A02-009Ch 5.32 1.10
A02-010Cb 3.18 1.79
A02-011Cb 4.25 0.76
A02-012Cb 7. 39 1.26
A02-013Cb 3.45 1. 40
A03-001Cb 4.02 1.57
A03-013Cb 3.93 1.18
[R2% 2 & o DEHARMIMm]
vk (As) &r (Pb)
D M FRE AR E
[1ng/L] [ug/dL]
K01-001Mb 6. 02 14.01
K01-002Mb <LOQ 31.97
K01-003Mb 5. 56 12. 09
K01-004Mb 5. 30 11.38
K01-005Mb 5.91 16. 71
K01-006Mb 5.93 17. 44
K01-007Mb 6.89 15. 48
K01-008Mb 5.79 11.50
K01-009Mb 5.74 20. 40
K01-010Mb 5.25 11. 21
K01-011Mb 6.27 16. 32
K01-012Mb 6.23 50. 12
K01-013Mb 7.93 24. 42
K01-014Mb 5. 29 11.15
K01-015Mb 5.28 24. 06
K01-016Mb 6. 58 49. 32
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K01-017Mb 5.76 9. 44
K01-018Mb 5. 97 17. 21
K01-019Mb 7.41 13.53
K01-020Mb 5.82 12. 12
K01-021Mb 5.78 10. 07
K01-022Mb 2. 80 24.21
K01-023Mb <LOQ 7.80
K01-024Mb <LOQ 13.95
K01-025Mb 19. 20 14.73
K01-026Mb <LOQ 20. 67
K01-027Mb 5.81 17. 09
K01-028Mb 5.78 16. 20
K01-033Mb <L0Q 22. 34
K01-034Mb <LOQ 17.11
K01-040Mb <L0Q 16. 06
K01-042Mb <LOQ 17.72
K01-045Mb <LOQ 19.82
K01-046Mb <LoQ 17.83
K01-049Mb <LOQ 23. 57
K01-050Mb <LOQ 14. 31
K01-051Mb <LOQ 13. 18
K01-052Mb <LOQ 14. 46
K01-053Mb <LoQ 7.38
K01-054Mb <LOQ 14. 41
K01-063Mb <LOQ 18. 52
K01-065Mb <LOQ 14. 10
K01-066MB <LOQ 16. 17
K01-067Mb <LOQ 38.91
K01-070Mb <LOQ 22.01
K01-074Mb <LOQ 6. 28
K01-075Mb <LOQ 16. 64
K01-081Mb <LOQ 21. 36
K01-082Mb <LOQ 9. 56
K01-083Mb <LOQ 12. 99
K01-085Mb <LOQ 3.33
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K01-088Mb <LOQ 8.51
K01-090Mb <LOQ 8. 42
K01-092Mb <LOoQ 12. 23
K01-093Mb <LOQ 8. 81
K01-094Mb <LOQ 11.51
K01-096Mb 0.59 5.72
K01-200Mb <LOQ 9.83
K01-201Mb <LOQ 20. 06
K01-205Mb 0.93 9.12
K01-206Mb 0.56 18. 16
K01-207Mb <LOQ 17. 86
K01-210Mb <LOQ 7.96
K01-211Mb <LOQ 15.79
K01-212Mb 2.98 9. 49
K01-213Mb <LOQ 14. 85
GO01-101Mb <LOoQ 2.42
G01-104Mb <LOQ 3.39
G01-105Mb <LOQ 1.93
GO1-107Mb 2.90 3.50
G01-109Mb <LOQ 2.09
GO1-110Mb <LoQ 4. 58
GO1-112Mb 2.90 4.32
GO1-114Mb <LOQ 3.23
G01-116Mb <LOQ 3.98
G01-118Mb <LOQ 19. 55
GO1-119Mb 5.82 4. 57
GO1-120Mb <LOQ 9. 49
G01-152Mb <LoQ 6. 52
GO01-154Mb <L0Q 5. 50
G01-156Mb <LOQ 3.04
G01-157Mb <L0oQ 7.36
G01-158Mb <LOQ 5.74
GO1-159Mb <LOoQ 2.64
G01-160Mb <LOoQ 1.75
GO1-161Mb 3.75 1.44
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G01-162Mb 3.47 2. 54
G01-166Mb 3.66 2.86
G01-167Mb <LOQ 5.73
GO1-168Mb <LOQ 7.46
GO1-169Mb <LOQ 3.90
GO1-173Mb <LOQ 5.36
GO1-175Mb 6. 32 2. 41
GO1-176Mb <LOQ 6. 74
GO1-180Mb 7.11 3.65
GO1-181Mb <LOQ 3.06
GO1-184Mb 2.76 2.16
GO1-185Mb <LOQ 4.89
GO1-186Mb 3.67 2.93
GO1-187Mb 2. 24 5.63
G01-188Mb 2. 64 4.98
GO1-190Mb <LOQ 3.13
GO1-191Mb 3.28 4.67
GO1-192Mb <LOQ 3.41
GO1-193Mb <LOQ 2.15
GO1-194Mb 2. 22 9.73
G01-195Mb <LOQ 6. 85
(% 2% v Olf#m]
v#E (As) g (Pb)
ID AR E MmHRE
[ug/L] [ng/dL]
K01-001Ub <LOQ 9.41
K01-002Ub <LOQ 35. 70
K01-003Ub <LOQ 5. 54
K01-004Ub <LOQ 13. 42
K01-006Ub <LOQ 11.78
K01-007Ub <LOQ 15. 87
K01-008Ub <LOQ 8.03
K01-009Ub <LOQ 16. 02
K01-010Ub <LOQ 8. 94
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K01-012Ub <LoQ 43. 00
K01-013Ub 0.39 18. 06
K01-014Ub <LOQ 8.93
K01-016Ub 2.86 34.52
K01-019Ub 2. 47 12.93
K01-020Ub <LOQ 11. 22
K01-021Ub <LOQ 9. 98
K01-022Ub <LOQ 23.59
K01-023Ub <LOQ 6. 37
K01-024Ub <LOQ 9.35
K01-025Ub <LOQ 11.97
K01-026Ub <LOQ 15. 87
K01-027Ub <LOQ 14. 38
K01-028Ub <LOQ 14. 30
K01-033Ub <LOQ 11.81
K01-034Ub <LoQ 14. 15
K01-040Ub <LOQ 14.31
K01-042Ub <LoQ 16. 07
K01-045Ub <L0Q 25.99
K01-046Ub <LoQ 17.03
K01-049Ub <L0Q 14. 87
K01-050Ub <LOQ 16. 13
K01-051Ub <LoQ 9.21
K01-052Ub <LoQ 14. 03
K01-053Ub <LOQ 6. 85
K01-054Ub <LoQ 12. 69
K01-063Ub <LOQ 14. 55
K01-065Ub <LoR 14. 63
K01-066Ub <LOQ 12. 52
K01-067Ub <LOQ 42.91
K01-070Ub <LOQ 19.10
K01-074Ub <LOQ 4. 84
K01-075Ub <LOQ 12.87
K01-081Ub <LOQ 16. 79
K01-082Ub <LOQ 8.04
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K01-083Ub <LOQ 9.74
K01-085Ub <L0OQ 4. 44
K01-088Ub <LOQ 9. 32
K01-090Ub <L0oQ 10. 63
K01-092Ub <LoQ 10. 89
K01-093Ub <LOQ 8. 65
K01-094Ub <LOQ 8. 92
K01-096Ub <LOQ b. 44
K01-200Ub <LOQ 8. 53
K01-201Ub <LoQ 16. 69
K01-205Ub <LOQ 6.74
K01-206Ub <LOQ 14. 62
K01-207Ub 2.84 17.07
K01-210Ub <LoQ 11. 06
K01-211Ub <LOQ 11.94
K01-212Ub 2.29 12. 57
K01-213Ub <LOQ 13. 68
G01-101Ub <LoQ 1.95
601-104Ub <LOQ 1.79
G01-105Ub <LOQ 0.57
G01-107Ub <LOQ 2.35
G01-109Ub <LoQ 2.64
G01-110Ub <LOQ 3.01
G01-112Ub <LOQ 1.09
G01-114Ub <LOQ 1.68
G01-116Ub 2.21 2.32
G01-118Ub <L0Q 15. 26
G01-119Ub 5.99 3.49
G01-120Ub <LOQ 5. 83
G01-152Ub <LOoQ 3.84
G01-156Ub <LOQ 1.94
G01-157Ub 2.31 2.96
G01-158Ub 13. 60 4.83
G01-159Ub <LOQ 5. 86
G01-160Ub <LOQ 3.62
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G01-161Ub 4.21 1. 29
G01-162Ub 3.34 2. 62
G01-166Ub 7.50 2. 37
GO1-167Ub 8.76 4.30
G01-169Ub <LOQ 3.16
G01-173Ub <LOQ 3.94
G01-175Ub 6. 00 2.91
G01-176Ub 2.39 5. 87
G01-180Ub 8. 90 3.38
G01-181Ub <LOQ 2.29
G01-184Ub <LOQ 1.15
G01-185Ub 7.53 4.03
G01-186Ub 3.97 1.15
G01-187Ub 2. 88 4.78
G01-188Ub 2. 60 3.40
G01-190Ub <LOQ 2.03
G01-191Ub 2. 66 3.85
601-192Ub <LOQ 1. 70
G01-193Ub <LOQ 1.37
G01-194Ub 2. 86 5.73
G01-195Ub <LOQ 7.18
[ 2 & o DR m)
v%x (As) ¢ (Pb)
D i H R i AR
[ung/L] [rg/dL]
K01-001Cb <LOQ 21. 71
K01-002Cb <LOQ 36. 19
K01-003Cb <LOQ 14. 05
K01-004Cb <LOQ 25. 34
K01-005Ch <LOQ 13.90
K01-007Cb <LOQ 28. 30
K01-010Cb <LOQ 11.85
K01-013Cb 0.51 24. 52
K01-014Cb <LOQ 18.75
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K01-016Cb 1. 57 52. 14
K01-019Cb <LOQ 13. 40
K01-020Cb <LOQ 11.83
K01-022Cb 7.90 41. 00
K01-023Cb <LOQ 17. 58
K01-024Cb <LOQ 22.02
K01-025Cb <LOQ 20. 58
K01-026Cb <LOQ 14. 42
K01-027Cb <LOQ 19. 04
K01-028Cb 3.23 24.70
K01-034Cb <LOQ 24. 67
K01-035Cb <LOQ 16. 20
K01-040Cb <LOQ 20. 83
K01-042Cb <LOQ 25. 39
K01-045Cb 2.20 34. 26
K01-046Cb <LOQ 20. 87
K01-049Cb <LOQ 17.41
K01-050Cb <LOoQ 23. 46
K01-051Cb <LoQ 14. 67
K01-052Cb <LOQ 19. 63
K01-054Cb <LOQ 15. 0b
K01-063Cb 3.61 33.20
K01-066Cb <L0oQ 13.69
K01-070Cb <LOQ 26. 62
K01-081Cb <LOQ 29. 00
K01-082Cb <LoQ 13. 96
K01-083Cb <LOQ 14.61
K01-085Ch <LOQ 8.28
K01-088Cb <LOQ 14. 25
K01-089Cb <LOQ 11.61
K01-090Cb 2.67 29. 45
K01-092Cb <LOQ 18. 04
K01-093Cb 2.67 12.76
K01-094Cb <LOQ 17. 82
K01-096Cb 4. 37 41.11
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K01-200Cb <LOQ 15. 38
K01-201Cb <LOQ 44.77
K01-205Ch <LOQ 10. 19
K01-206Cb <LOQ 30. 75
K01-207Cb <LOQ 24. 81
K01-210Cb 2.92 16. 96
K01-212Cb <LOQ 22.31
K01-213Cb <LOQ 24. 02
G01-101Ch <LOQ 3.21
601-103Cb <LOQ 27.70
G01-104Cb 3.36 9.26
G01-105Ch <LOQ 4.62
G01-107Cb 6.85 10. 58
601-109Ch 3.80 9.48
G01-110Cb <LOQ 12. 30
GO1-114Ch <LOQ 7.06
G01-115Cb <LOQ 9.18
G01-116Ch 2.80 15. 88
G01-118Ch 3.16 11.71
601-119Cb 11. 41 15. 31
G01-142Chb 3.01 13. 38
G01-143Cb <LOQ 4.03
G01-149Cb <LOQ 22.13
G01-150Ch 4.22 9.12
601-152Cb 2.61 3.52
601-156Ch 2.98 10. 47
G01-158Ch <LOQ 7.42
601-159Ch 2.36 2. 59
601-160Cb <L0Q 15. 98
G01-161Cb <LOQ 5.39
601-162Cb 3.64 6. 69
601-166Cb 2.53 31.39
G01-167Ch 4.20 7.79
G01-168Ch 7.61 46. 66
601-169Cb 4.35 10. 80
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G01-173Cb 3.98 16. 77
G01-176Cb 2.61 8. 09
G01-180Cb 11. 69 16. 18
G01-181Cb <LOQ 25. 14
G01-184Cb 2.23 6. 52
G01-185Cb 2.38 20.01
G01-186Ch 4.11 7.45
G01-187Cb 3.22 27.59
(601-188Cb 2.43 7.78
G01-190Cb 2.10 16. 74
G01-191Cb 4. 36 16.73
G01-192Cb 2.61 17. 43
G01-193Cb <LOQ 8.71
G01-194Cb 4.01 14.12
GO1-195Chb <LOQ 9. 52
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Exposure assessment of lead from food and airborne dusts and biomonitoring in pregnant mothers,
their fetus and siblings in Karachi, Pakistan and Shimotsuke, Japan.

Authors:

Kayama F, Fatmi Z, Tkegami A, Mizuno A, Ohtsu M, Mise N, Cui X, Ogawa M, Sakamoto T, Nakagi
Y, Yoshida T, Sahito A, Naeem S, Ghias K, Zuberi H, Tariq K, Kobayashi Y, Nohara K.

Abstract:

AIM: Exposure assessment of lead (Pb) and Arsenic (As) from food, water, and house dust intake
were assessed among pregnant women, their children and fetuses in Pakistan and Japan, as well as
their body burden of the metals in their blood.

METHOD: Fifty families which included a pregnant woman, a fetus and the 1-3-year-old siblings
were recruited in Karachi and Khairpur in Pakistan, and Shimotsuke and Asahikawa in Japan,
respectively. Their dietary exposure to Pb and As was measured in 3-day food duplicates and drinking
water by ICP-MP. Pb in house dust and respirable dust was evaluated with an energy dispersive X-ray
fluorescence spectrometry. Non-radioactive isotope Pb profiles of blood specimens will be compared
with those of the exposure origins, such as food duplicates, respirable house dust, the soils nearby, and
gasoline.

RESULTS: Judging from the data collected and analyzed so far, contribution from dietary intake is
highly correlated to higher body burden of Pb among Pakistani mothers. Additional data analyses will
reveal the status of Pb and As body burden in Pakistani mothers, fetuses and their siblings, and causal
sources of high body burden is delineated by Pb isotope profile analysis of different sources of Pb
exposure.

PMID: 26953701
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REH  KEES

A - BAR L % R F BT D Bayleylll 2 W/ NERERERENS RONHBRE
BERNFZEICG 2 DHE-C—IETHRELY -

PR

[F&] 2014 £ 5 A OHFRERS TIZERAEAY b T A B SN FH23, B
EH, & - FEEEOTRLTHHEM L TV A ESRR S, ITEORBIZIXTS HOBREER
BDRECHEELTND I EBRHRIN TN S, —F, Ba TBRED D OBEZMEO RN &
MNRZERSE LT, e e RICKDEEZELTNTND, (B PbAs-U— X -F08)
[BR] C—ETFAE TSN REZ L BROASA Y -1 NEFEREBEN S, X
EEENRONFHRICEEL EA T LHESNIRBEERZALNCTH I TH D,
[DFE] RREIZ AR L SR Z U TITbi, 1D 3o olRs: U 7 L—
bR e Ui, ERERHEO/SF L Tk, FOEON 7 F bk 60, BAEO T v
RN —T =68 40 thEnENnY 70— ML, SEEOBARTIE, BIRERRKRZEDH
5 TE TR T 89 . BIERKRFZDOH DEJNTHEIT 17 H) 7 v— M &{ToT, Tk
LN, MK, R, MR, IR, 3 BEORE, AERELERTLIR20T V5 — b
FEEZEDTND, SHIEERENLZ A YV BORBREEZAWT 2 BREIOANYZAF R b
BHED, THIIEASA U I DRFEERE (XU 2 THRE SRR ERTRERH
£k, FHEATREAERR - 16 days-42 months 15 days (KZHR)) #EE+H TH 2,

[RER] RATIITETERR T 69 MR 4, JB)IERKFET 10 HEMHmFE A, NERE~
DFEMRFITIRIZ 6 &4 (82%) Thotr, NFARAZ U THIEREM I TVDA, FERIX
REAFHERTELT, ZRYBIIHETETH S,

[BR]EET ANV HEEHICRRIND BEEAXS T AOHEBENEZ, L1b
BEED T bR snD r—ANE | EERETORBED—D Lo TS, Fi#IC
RERELXITOZLICEY, BREA 7 AORMEREOCZOROEMEDO 7 + 1
—ICBITF LN AFREERD B,

ABFRITTERL 2 5 ~ 2 7T RERATBRFMABEMBIE (RARORZEMHAHEENTEE) ©
B &= TiTo T2,

S13-2



[AfI3cE L 3] Pade

% 86 [B] H AfA R EIRRE  (2016)

FHRE . BFLR M

B4 7 T O, WL X OVNEO IR FERFALAARNT I X 5 BB IRAENT
PEAR

[BE89] BBIR. NRIZEREBDONA Y AT EFMTHY | SARBOR VX RZ Y - BT T
T, HERBEFROMN & MHéh & ORMESTEZFAL T, ShREOHRELTMET 2,
[FiE] 7 FHiOERMERTEREE Y 71— L, HERROZEO A (18-42 Al) %
WRE LT D, VI N— b LIERBORE CHERIC, FRAKRERIZ EAKES, B8, BIE
DIGHDEENE 3 Boa 77—V L TIET D, NTARF A NEX A Y AREET, RAKHEL
0—ARY 2— ATV 7T —TED, $/-. FROEL O A2 INE UERRHE L TH
ERBHE LTz, £, HIROT Y Y U REZ U RTHY VU EBEAL, BERIE%, Al
L7z, BLEDBREEES X OAEARE, fafghs & enlE ARl 2 0% LU, ESCREMFERTIC
T ICP-MS # AW THIZE L, RINLAL 207Pb/206Pb & 208Pb/206Pb & % FAVN T, A{KIREIR
B EDREE B b O D E T LTz,

[FER - BE] XA F L - DTFHT, 624, F 53 L DKL AR 2 INE L,
RNERE DR OREET OShEIE, % 10.87 ugke REAR (n=16) & BADK 10 %
Th V., FEERMPERIREIL, MY 15.95ug/dL(n=23)TH ¥, JRIE~DOREERENGE X
NB LIV TH o T, REROMPEHERENEWEMZHE LT, BERE L Ok ERE
RN 2 BRET LT, SnBBFIIRENOREERTH o720, NTRF X b ORRBEMN
MHPERREL ERSETCWIFRENRR O, TV Y UHREIIBEIESE < 20V, B
HERoN T A X A NMEDOBRBE TS ORI AT, M FEAA L & EEEMENE < | BREEENTE Y
IXBENSDOREOHRT Y U L OERRET, BT FHNOMIBLENIEN 7= L Ham L
oo BUERIE DRSO B DA 72\ ik 0 BB O [FIALA AT L 0 Z OHEFR A B 0>
WLSNbdEBZLILD,
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¥R KEHT
BEA  BARL X 2Z L ORE - /NRICBIT 288 L0 FERECRESFNIC X 2HE
PERAC

(B8] AR KL RORIR - NE~DEFEZEN BRSNS, IREFEAET IR
Mg, AEl, BARENSRFRAZ CORBLE/NRPOERE L MEEZIEL, $hL ERIZONT
BEHREOERER L U HIRE 2 BIET D,

[FiE] BARE A 2Z OB L/ (18-42 Al A5 100 4005, Bk 3 B4 & MK
EINEE LTe, BADREEIISK L ZNLSDOIREY L1205 T TRAHWBELFERE L, /3
XFAH L ORBIIRMTRES®. —H% B ARA~ZZH LotTic AW, $hPhBLOHRER
As)DEHEIL, B & MIEIZ DO CEBREHIEER 2 N L~ A 7 v /o fRdEE CIR (LA
U7z &2 BV, BOKIZFISEERZHN L, Pb & As DIEEE % ICP-MS [ CHIE LEE Lz,
Fe g b D SR b B (1As)iX HPLC-ICP-MS [Z CTHIE Lz (HARRST ' Z—),

[FES - BE] BiRE s CHEAT 2 2 T2l (BOKBR <) Hsk DB E (pe/ke REE)IZ,
BAREH(n=61) ; Pb:1.73, As:9.73,iAs:1.59, HA/IE(n=64); Pb:4.31, As:19.6, iAs:4.46(F RIE
20.42), 73% 2 & R (n=17); Pb:11.78, As:1.49, iAs:0.80, /3% R ¥ L /B (n=11); Pb:28.25,
As:4.88, iAs2.91 Thotz, BADEETIIE REFENHENE <, /NE 1 #1X WHO ©
S b R R EE AR EPTWL, 15 ngke BB Z B 2 TRV | BEOCEIR, 2D
L& EBEENRRINTE, —FH, NFRZ UTRERETOMSHEENEL, /MNETIE 11
IR 7 HCER D IR PTWIQRS png/kg REAR)Z @ L, BEOMFMBRESEE CH-o72, M
ZTHKPOE REFENBWEEDLBR S, BES/NE~OREZERBRIND, &
%, T EED D TFETH D,
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HRE M EEE

HEA « NFRAF BT DRI OSE RIS 2 2LV~ DEBEME

PaAL

The negative health effects of heavy metal elements are public health concerns, especially lead
influence fetus in its mother's body. The lead concentrations in Pakistani pregnant women's nails were
measured to estimate the lead exposure, and 13 nail samples were high lead concentrations. In Pakistan,
eye area cosmetics such as Surma is one of the important source of lead pollution. Total 30 cosmetic
samples were collected in Pakistan and determined the lead contamination. Lead content as the metal
composition of four Surma products were more than 96%. From the SEM observations, Surma
containing lead was made from a powder of galena. Moreover, leaded Surma was composed of
inhalable particles, classified PM10, that was able to deposit in the respiratory system. Relative
bioavailability of lead in the Surma was determined by the in vitro bioaccessibility assay, and the mean
was 5.2%. This result was represented that if pregnant woman (assuming a body weight of 60 kg) take
in only 29 mg leaded Surma in a week, it will exceed the former PTWI. The correlation between leaded
Surma and lead contaminated nails was confirmed by lead isotope ratios analysis, and leaded Surma
was involved with lead contaminated nails of Pakistani pregnant women. These results were suggested

that leaded Surma is important in lead contamination of pregnant women's nails in Pakistan.
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RFE BRI

HEL : BABIOARFR R Z BT A e BB L O OBRETME - AFANE

PEAC

[EM] EPEOFHN Rt BB LU OBRERITEV, LA L, b RB K UIRE LRI,
INERAA VR EFTH Y, BRFS TOROBRE & TOMBEE LR L, @EPER
L OEFEEBIZOWTHET %, £/, b BB L URBEDOEVVIFXF XL BT HHED
ERELHPETHEL, EEB LU WHO Bt FHERE L i L, FO/EZER -
OB DWW THRET 5,

[Fik] EREMIRCERE Y 70— L, B L OHAERE Z0RM (18-42 Al %
WEBRE L LTz, 25~27 EEICBJITCIIEREEZDN, THH CIEEILAZHER, ¥R
Y DOHTFHE I OI— S AT TIE Zafar Fatmi 23, T2 Y U TR 200 ik x BE
WCHolz, V7 A— N LI RDOREN G, itlm L FRIE R ORERE 3 B S BKZINE L,

BRERIUOBHAN LD BRI OROBRBELFEH TS, 2, 44 VU RERBETENES
WEL, NTRFZANROMRES b CHE LBRBEELMET S, £FAREE LT,
fim OBRTE M3 X OB S . & AR IR iAo REmF O e KRB X CRBELZRIET 5, BER
TR LTI, EEBIURBEOEVSF R o DEKRE L DEZFTT D,
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Abstract:
In this study, we determine the total exposure of lead and arsenic among pregnant women and young
children having great sensitivity from environment. This study is conducted both in Japan and Pakistan.
Pregnant women having young child (1-3.5 years old) are being recruited for sampling. In Pakistan,
as exposure group, 50 each are recruited from urban location in Karachi and a rural Gambat Taluka,
Khairpur, province of Sindh. In Japan, as comparison group, 90 are recruited near Shimotsuke area
under Jichi Medical University and 10 are recruited in Asahikawa under Asahikawa Medical
University. We are collecting their nails, blood, urine, placenta, cord blood, while food duplicates for
three-days for the young child and pregnant woman are being collected from the family. Furthermore,
dust is being collected for 2 weeks using paperless vacuum cleaners and questionnaire to survey life
environment during pregnancy. Young children are studied through the use of Bayley III scales of
infant and toddler development to effect assessment. I will report the result of Bayley III in Japan, and

discuss how life style influences a child’s development.
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Abstract:

Adverse health effects of heavy metals are a public health concern, especially lead may cause negative
health impacts to human fetal and infantile development. The lead concentrations in Pakistani pregnant
women’s nails, used as a biomarker, were measured to estimate the lead exposure. Thirteen nail
samples out of 84 nails analyzed contained lead higher than the concentration (13.6 pg/g) of the fatal
lead poisoning case, raising the possibility of an external contamination. Eye cosmetics such as surma
are recognized as one of the important sources of lead exposure in Pakistan. We collected in Pakistan
30 eye cosmetics made in Pakistan, Saudi Arabia and western countries. As the metal composition
analysis by energy dispersive X-ray fluorescence spectrometry revealed that some surma samples
contained lead more than 96%, the surma might contaminate the nail specimen. Scanning electron
microscopy observations showed that lead-containing surma consists of fine particle of galena (ore of
lead sulfide) in respirable dust range (less than 10 um). In addition, relative in vitro bioavailability of
lead in the surma was determined as 5.2%. Thus, lead-containing surma consists of inhalable and
bioavailable particles, and it contributes an increased risk of lead exposure. Moreover, the relationship
between the surma and the lead-contaminated nails by lead isotope ratios analysis indicated the
potential of lead contamination in nails by surma. These results suggest that lead in the nails were
derived both from body burden of lead and external contamination by lead-containing surma.
Therefore, nail is not suited as a biomarker for lead exposure in the countries using surma, because we

may overestimate lead exposure by surface lead contamination in nail by surma.
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