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SUMMARY

ASSESSMENT OF ARSENIC ACCUMULATION LEVEL IN HAIR AND NAILS OF
RESIDENTS LIVING IN REGION OF MULTI - METAL ORE EXPLOITATION IN
NUI PHAO, THAI NGUYEN
Mining is one of factors caused arsenic contamination in groundwater. Arsenic
contaminations in human hair and nail are known to be the best biochemical indicators
to detect chronic exposure. In this study, we aimed to examine whether the inhabitants
living in Nui Phao, Thai Nguyen in northern Vietnam are under the risk of chronic
arsenic exposure or not. Groundwater, human hair and nail samples were collected
from volunteer living in Nui Phao. The average concentrations of human hair and nail
arsenic were 0,29 mgKg™and 0,67mgKg™, respectively. About 3,5% of the resident
sample was exceeded the level of arsenic toxicity in hair. Hair arsenic concentration
was positive correlated with nail arsenic concentration; however, the corresponding
was not so strong. The risk assessment of arsenic through groundwater pathways shows
more than 65% of the people consuming groundwater could be toxically affected by
arsenic and the cancer risk index was found to be 7 in 10000 exposure.
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1. MO PAU

O nhiém asen trong nuéc ngam da duoc
phat hién & nhiéu quéc gia trén thé gioi
nhu Bangladesh, Ty Bengal - An D9,
Campuchia, Trung Quéc, Viét Nam [2-3,

7-8]. St dung ngudn nuéc ngdm chia

nhiéu asen s& gdy anh hudng nghiém
trong dén strc khoe con nguoi.

Asen sau khi di vao co thé, mot lugng
nhé dugc tich tu trong co thé, phén con
lai duoc bai tiét ra ngoai qua toc, mong,

nude tiéu va mo hoéi. Ham lugng asen
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trong méau va nudc tiéu thap hon so véi
toc va mong tay do thoi gian liru gitr As
trong nudc tiéu tir 3 - 4 ngay va mau tu 2
- 3 gio [11]. Nguoc lai, toc va mong luu
gilt dwoc ham luwong asen cao nhit do
trong mong va toc co chira chat simg, 1a
nhitng chudi protein c¢6 chua lién két
disunfua, cac disunfua hoat dong giéng
nhu asen trong chat simg. Thém vao d6
toc va mong 1a nhitng mau dé thu thap,
van chuyén va bao quan nén ching duoc
stt dung nhu 1 chi thi sinh hoc dé danh
gia mirc do phoi nhiém asen trong co thé
trong khoang thoi gian dai.

Mot s6 nghién ciru gan ddy chi ra ring
ndng do6 asen trong toc cao cé lién quan
dén nong d6 asen cao trong nudc ngam
[1,4]. Mot vai nghién ctru danh gia muic
do tich lily asen trong toc va mong cua
dan cu séng ¢ ving khai thac khoang san
cho thiy 6 nhiém asen c6 lién quan dén
khai thac khoang san [6]. Trong nghién
cuu nay chung t61 danh gid rui ro stc
khoe cua cu dan séng khu vire khai thac
quang da kim Nui Phdo, Thai Nguyén.
Toc va moéng dugc lya chon nhu 1a chét
chi thi sinh hoc dé danh gia mirc do tich
lity asen trong co thé. Rui ro ung thu ddi
véi suc khoé con nguoi qua sir dung
nude ngam ciing duge danh gia

2. DOl TUONG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Mau téc (n=84), mong (n=79)va nudc
ngam (n=60) dugc liy tir nhiing ho gia

dinh séng ¢ khu vuc khai thac quing da
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kim NUi Phdo thudc huyén Pai Tu tinh
Thai Nguyén, Viét Nam. Mau nudc
ngam duoc 1iy vao chai polyethylen c6
thé tich 500 mL. Mau duoc axit hoa
bang axit clohydric va bao quan ¢ 4°C
cho dén khi phan tich. it nhat 1 g mau
toc duge cat tir dinh ddu bang kéo khong
gi. Mau toc duoc lay tir nhimg ngudi
khong nhudém, ép toc hodc dudi toc,
nhirng ngudi duoc lay mau toc cd do
tudi tir 25 — 50, miu méng ciing duoc
liy tir nhitng nguoi trén. Mau moéng tay
duoc cit bang bAm mong tay khong gi.
Mau téc va moéng duoc dan nhan va bao
qua trong tai polyethylen, dé trong bong
t6i cho dén khi phan tich.

2.2. Phan hity miu

Cit nhé mau toc thanh timg doan dai 0,3
cm sau d6 toc va mong lan luot duoc rira
bang 25 mL nudc deionized va 25mL
axeton rdi siéu am trong 10 phut, lap lai
qua trinh rira trén 3 1an, sau d6 mau duoc
sdy qua dém & 60°C. Khoang 150 — 200
mg mau téc va mong tay duoc phan huy
bang 3 mL HNO; 70% va 1 mL H,0,
30% trén thiét bi Aqualyic (AL 38) &
150°C cho dén dung dich tré 1én trong
sudt. Mau sau khi phan hity duoc chuyén
sang chén Teflon, dun & 115°C @ loai
axit HNO; du va chuyén sang méi
truong HCL. Asen tong sb trong mau toc,
mong va nudc ngdm duoc xac dinh trén
thiét bi quang phd hap thu nguyén tir két
hop véi thiét bi tao khi hydrua (HVG —
AAS — 6800, Shimadzu, Nhat Ban). Mau

trang, mau 1ap, mau thém chuan dugc



Xac dinh cung v&i qua trinh phan huy
mau toc va mong. Chuan As c6 nong do
tir 2 pgL™?, 4 pgl™, 6 ugl™, 8 ugL™ dén
16 pgL™ duge pha tir dung dich chuin
gbc 1000 mgL™ As (Perkin Elmer, M¥).
Gidi1 han phat hién cua As trong toc va
moéng 1an luot 13 1,6 mg Kg™ va 1,65 mg
Kg™.

3. KET QUA VA THAO LUAN

3.1. Nong dd asen trong nuwéc ngam
cia khu vue Nui Phao, Thai Nguyén
Ham luong asen trong nudc ngim tir
0,004 - 0,082 mgL™ (bang 1). C6 6 mau
trong tong s6 60 mau cao hon tiéu chuin
cho phép vé As trong nuéc ngam (0,05
mgL™) (QCVN 09 : 2008/BTNMT). Két

qua ham lugng As trong nghién clru nay
la cao hon so v&i ham lugng As trong
mau nudc ngdm & Ha Noi [8]. va thip
hon so véi mot sb ving & Ha Nam [7].
Két qua nay cho thdy chua phat hién 6
nhiém As trong nuéc ngdm & khu vuc
NUi Phéo.

3.2. Nong @9 asen trong téc va méng
ciia din cw song & khu vwe Nii Phdo,
Théi Nguyén

Theo tiéu chuan thé gigi ham luong As
trong téc tr 0,08 — 0,25 mg Kg*, voi
ham lugng 1,00 mg Kg™* dugc xem 1a
nhiém doc As [9] va ham lugng As trong
moéng tr 0,43 dén 1,08 mg Kg™[10].

Bdng 1. Ham lwong As trong téc, méng va nwée ngam

Téc Mong Nudc ngﬁm
(mgKg") (mgKg?') (mgL™)
& mau (n) 86 79 60
Né)ng d6 trung binh 0,29+0,19 0,67+0,30 0,021 +0,019
+ sai sb chuan
Nong do trung binh 0,22 0,52 0,004
Né)ng do nho nhat 0,12 0,36 0,082

Trong nghién ctru nay, nong do As trong
toc tir 0,12 mg Kg™ dén 1.84 mg Kg™ va
3,5% s6 mau c6 néng d6 As vuot qua
1,00 mg Kg*; ndng do As trong méng tir
0,36 - 1,67 mg Kg™ (hinh 1, 2). Két qua
ham lugng As trong toc va mong ¢ Nui
Phéao, Thai Nguyén thip hon Tay
Bengal, An Do, Bangladesh [2] va
Kandal, Campuchia (0,271 - 30,09 mg
Kg'l) [1]. Tuy nhién cac gia tri nay cao
hon so véi ndong do As trong toc cua dan

cu song & mdt s6 xa Hoa Hau, Vinh Tru,

Bo P&, tinh Ha Nam (0,12 — 1,09 mg
Kg™) [7]. Su khac nhau vé& ham luong
As trong toc va moéng cé thé 1a do su
khac nhau vé nong do As trong nudc
ngdm tai ting vung diéu nay din dén
mirc do tich lily As trong co thé 1a khac
nhau. Nong do As trong nudc ngam tir
21 — 82 ug L duoc tim thay trong nghién
clru ndy c6 thé so sanh v6i ndng d6 As &
mot sé ving khac nhu & Ha Nai 1a <0,1
— 330 pgL™? [8] va & Campuchia tir 0,21
— 943 pugL™ [1] . Hinh 3 cho thiy méi
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tuong quan gitta ham lugng As trong toc mong dugc st dung 13 mot chat chi thi
va mong la R - Pearson = 0,64 vai gia tri sinh hoc dé xac dinh murc d6 phoi nhiém
p < 0,05. Két qua nay cho thay téc hoic As trong khoang thoi gian dai.
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3.3. Panh gia mitc do rii ro cia asen chi tién hanh danh gia mirc do rui ro cua
dén sirc khoe con nguoi asen dén sic khoe con nguoi qua sur
Can ctr vao noéng do cac chat 6 nhiém dung nuéc ngam. Lwong tiéu thu nuéc
trong mdi truong va trong chudi thic an trung binh ngay va rui ro ung thu R duoc
dé mo ta céc rui ro theo chi sb luong tiéu xac dinh theo phuong phip USEPA

thu trung binh ngay (ADD), thuong s6 (Integrated Rick Information System
rai ro (HQ) va chi sé rui ro (HI). Do diéu (IRIS): arsenic, inorganic, CASRN 7440

kién thuc nghiém nén nghién ctu nay —38-2,1998).
ADDig= SBUERED (1) po= 22 (5)  R=1—exp(—SF*ADD)

Trong d6: ADDig: lugng tiéu thy Ci: noA‘n(’g- ‘a",o” As trong nuwoc (mg/L); IRi:

trung binh ngay ddi véi rau va nudc luong nuwoc trung binh ngay (L/ngay);
(mg/kg — ngay) BW: trong lwong co thé (kg
Bang 2. Cac thong so sir dung dé tinh liéu trung binh ngay déi Véi nguoi trweeng thanh
IR (L/ngay EF ngaymam ED AT (ngay) BW (kg) RfD (mg/kg -
3L 365 14 20075 55 3x10™

EF: tan sudt phoi nhiém (ngdy/ndm); F: hé s6 gdy ung thu; S hé so gdy ung

ED: khodng thoi gian phoi nhiém (ndm); thu ciia As la 1,5 mgKg'ngay™

AT: thoi gian séng bi phoi nhiém (ngay);

Bang 3. Gia tri ADD déi véi nguwoi sir dung nwéc ngam
Nong do (mg L)  ADD (mg/kg — day)

Gia tri trung binh  0.021 0.000521

Giatri nho nhat  0.004 0.000099

Gi4 tri 1on nhat 0.082 0.002033
Mirc d6 rui ro dbi voi timg chat thong qua thuong s6 rai ro (HQ). Thuong sb
qua con dudng an udng duoc tinh thong rii ro duoc xac dinh bang ti sd gitra lidu
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phoi nhiém va liéu luong nén (RfD, RfD
= 3x10” mgKg™'ngay™), chi sé rai ro
dugc xem la doc tinh khi HQ >1,0.
Trong nghién ctru nay, cac gid tri tinh
toan duoc xem la gia dinh, d6i tuwong
nghién ctru 14 nhitng nguoi c6 do tudi tir
20 — 55, trong luong co thé 1a 50kg,
tudi tho trung binh 1a 55 tudi. Mo khai
thac Nui Phéo di vao hoat dong tor nam
1995, do d6 gia dinh nudc ngdm dung
dé udng trong vong 14 nam (1995 —
2009) v6i lwgng nude trung binh ngay
IR = 3L/ngay (bang 2). Luong tiéu thu
As trung binh ADD d6i v6i nguoi
truong thanh do udéng nudc 1a 5,21 x10°
* mgKg™ — ngay (bang 3). Lugng tiéu
thu trung binh ngay ADD cua nguoi
dan séng & khu vuc Ni Phéo thip hon

so v6i dan cu séng ¢ ving Kandan
Campuchia [1] va Ha Nam [7]. Diéu
nay c6 thé do néng do As trong nude
ngam va thoi gian phoi nhiém As &
mdi ving 1a khac nhau

Két qua bang 4 cho thay rai ro gay ung
thu ddi v6i nguoi dan ¢ khu vyc Nai
Ph&o néu sir dung ngudn nuéc ngam bi
anh huong boi As la 66,7%. Theo tiéu
chuan US EPA, ti & 1/1000000 dugc
xem la tiéu chuan an toan d6i véi rui ro
gdy ung thu toan phan. Két qua tinh rui
ro gy ung thu toan phan do st dung
ngudn nuéc bi nhidm As thay rang cu
10.000 ngudi truong thanh néu séng
trong 55 nam thi c6 khoang 7 nguoi co
nguy co rui ro mac bénh ung thu.

Badng 4. Ruii ro ung thu doi véi nguoi truong thanh trong thoi gian bi phoi nhiém As

Nguon tiép nhan  HQ % Phan loai riiro  Rui ro gay ung thu
Nuéc ngam (n= <1 33.3 Khong anh 7,81x10*
61) 1-10 66,7 Anh  huong

St dung ngudn nudc ngam chira As co
thé giy nguy hiém dén stc khoe con
nguoi. Tuy nhién, trong nghién clru nay,
danh gia rai ro ctia As dén strc khoe con
ngudi 1a cac két qua nghién ctru ban dau
chi c6 tinh chat tham khao khéng co gia
tri & canh bao va két luan. Vi vay dé c6
nhirg két luan chinh xac danh gia muc
d6 rai ro do asen tai khu vuc Nui Phao,
Thai Nguyén can phai co cac nghién ctru
danh gia luong asen trong cac ngudn
thirc an: tring, thit, ca.... va nguén nudc
dugc dua vao co thé. Ngoai ra, ciing can

¢ cac diéu tra danh gia cu thé vé tudi,

giGi tinh, thoi gian song tai khu vuc Nii
Phao, Thai Nguyén.

4. KET LUAN

Mic du ham luong As trong nudc ngim
tai khu vuc Nui Phio, Thai Nguyén la
khong cao tuy nhién ngudén nudc cin
phai xtr Iy trude khi sir dung dé lam giam
anh huong cia As dén stc khoée con
nguoi.

C6 méi twong quan giita ham luong As
trong téc va mong cua dan cu khu vuc
khai thac quang da kim Nui Phao, Thai
Nguyén (R- Pearson = 0.64, gia tri p <
0.05). Mic du chua c6 bang ching vé
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phoi nhiém As cua ngudi dan séng &
khu vuc nay nhung két qua phan tich
cho thay 3,5% miu toc dugc 14y, chuan
doan 1a nhiém ddc asen man tinh.

DPanh gia rui ro gy ung thu toan phan
do s dung nuéc ngdm cho thiy cu
10000 ngudi truéng thanh song trong
55 nam va so dung ngudn nudc bi
nhiém asen thi 7 ngudi c6 nguy co rii
ro mic bénh ung thu.

Nghién ctru nay cho thiy toc va mong co
thé dugc su dung nhu 1a chét chi thi sinh
hoc dé danh gid anh hudng cua phoi
nhiém As cta khu vuc khai thac khoang
san. Tuy nhién, nghién ciru ndy c6 mot sd
han ché nhu tudi, gi6i tinh, mau téc va
moéng duoc ldy khong cung dia diém
v4i mau nude ngém, mau dat, thuc vat
va cac cau hoi d6i voi nguoi dan sinh
séng tai khu vyc nay van chua duogc

diéu tra.
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