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TOM TAT

Arsenic (As) 1a nguyén té vi luong ton tai tw nhién trong moi truong. As rét can thiét cho co thé ngudi néu

& ham luong thip, tuy nhién sy c6 mit ciia ching véi ham lwong 16n ¢6 thé gy 6 nhiém moi trudng va co tic
hai xdu dén sirc khoé con ngudi ciing nhu sinh vat. Trong nhimg nim gin day, tic dong ctia 6 nhiém As lén
sirc khoe cong ddng dic biét 1a strc khoe ciia tré so sinh va tré nho dang ngay cang trd thanh vén dé quan trong
trén thé gidi. Glutathione S-transferase omega-1 (GSTO1) 1a enzyme khir doc giai doan II, tham gia xtc tac
qué trinh methyl hoa As. Su sai khac giita cdc As thanh phén trong nuéc tiéu (MMA, DMA, AsB, iAs) 6 mdi
cé thé ¢6 thé lién quan dén cac da hinh di truyén. Dé xac dinh nhimg bién dbi da hinh nucleotide don trén gen
GSTO1, ky thuat PCR-RFLP (da hinh d6 dai doan han ché) da duogc st dung. Kiéu gen ciia 150 miu mau
cubng rén tai cac vi tri da hinh GSTO1 Thr>Asn (rs15032), GSTO1 Ala>Val (rs11509439) va GSTOI
Ala>Asp (1s4925) dugc xac dinh. Phdn mém SPSS phién ban 20 va cic kiém dinh théng ké nhu t-test,
oneway ANOVA dugc sir dung dé danh gia mdi twong quan giira da hinh gen GSTO! v&i phoi nhidm As trudc
sinh. Két qua cho thiy diém da hinh GSTO1 Ala->Asp (rs4925) c6 mbi twong quan c6 ¥ nghia théng ké voi ti
16 MMA/iAs véi p = 0,041. Kiéu gen cua da hinh GSTO1 Ala->Asp (rs4925) dugc so sanh timg cdp bing
Anova- Tukey test cho thiy nhiing cd thé mang kiéu gen AA c6 ti 16 MMA/iAs cao hon ca thé mang kiéu gen
CC, méi twong quan c¢é y nghla théng ké (p = 0 ,044), cao hon hén ca thé c6 kiéu gen AC cé y nghia théng ké
(p = 0,046). Do viy, co thé nhing c4 thé mang kiéu gen AA & da hinh nay c¢6 su ddo thai As cao hon so véi

nhiing c4 thé mang kiéu gen CC va AC..

Tir khéa: Pa hinh nucleotide don, GSTOI, PCR-RFLP, phén tich théng ké, phoi nhiém arsenic

TONG QUAN

Arsenic (As) 1a thanh phan ty nhién cta 16p tram
tich vo trai dat nén no thuong
c6 mit trong cac tang nudc ngdm va nudc mit tuy
chi o ham lugng thap
khoang vai pg/L. O mét s6 khu vuc trén thé gidi,
nuée ngdm c6 ham lugng As rét cao do 16p trim
tich ¢6 cdu tric, thanh phén hoéa hoc thuan lgi cho
viéc hoa tan As tir trAm tich ra ting chira nuéc. Viét
Nam 13 mot trong nhitng nuéc nim trong ban dd 6
nhim As nudc ngdm trén thé gidi. Theo bao céo
cua UNICEF c¢6 khoang 17 triéu nguoi dan ¢ Viét
Nam ¢6 nguy co bi phoi nhiém véi As trong nguﬁ)n
nuéc ngam (Trang, 2005; UNICEF, 2004). Cac tén
thuong lién quan dén su dung nuoe nhidm As dé an
udng chu yéu la: bién doi sic t da, day sing, ung

thu da, ung thu bang quang, cac bénh vé thin kinh,
thai san...Cac ton thuong bénh 1y nay xuat hién sém
hay mudn phu thudc chi yéu vao lugng As vao co
thé hang ngay (Argos et al., 2006; Rossman ef al.,
2004; Yoshida et al., 2004).

Céc chi diém sinh hoc nhu: As niéu, As toc, As
moéng, As mau thudng dugc sit dung dé danh gia
phoi nhiém cho timg ca thé, trong d6 As niéu la chi
diém sinh hoc dugc sir dung nhiéu nhat trong nghién
ctru dich t& hoc. Ham lugng As tong trong toc, mong
la chi diém sinh hoc danh gia muc phoi nhiém As
trung blnh trong subt thoi gian dai. Ham luong As
niéu tong sé dé danh gia mirc d6 phorl nh1em As hién
tai. As thanh phin trong nudc tiéu, gdm As", ASHI
MMA  (monomethylarsenic), DMA (dlmethyl
arsenic) phan dnh kha nang methyl hoa As vo co va
kha ning giai doc cta co thé. Di véi tré so sinh, chi
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s As trong méau cudng rén duoc sir dung dé danh
gia phoi nhiém ctia tré thong qua phoi nhiém cua me
trong sudt thoi ky mang thai. Khi s dung ngudn
nuée 6 nhiém As dé an udng, sinh hoat, chat hoa hoc
nay nhanh chong qua nhau thai vdao mau con lam
tdng nguy co xay thai, sinh non, ttr vong so sinh hoéc
gy giam can & tré so sinh du chi phoi nhiém & mot
luong rit nhé (McCarty et al., 2007). Mot nghién
clru trén 29.134 cac ba me co thai ¢ Bangladesh cho
thdy c6 sy lién quan dang ké gilta phoi nhiém As
thoi ky trudce sinh va so tré con song sau sinh. Nhirng
dura tré duge sinh ra va cic ba me phoi nhiém véi As
trong nudc udng véi mirc cao hon 50 pg/L trong thoi
ky thai nghén c6 sy ting déng ké say thai va tré chét
trong nam d4u tién (Rahman et al., 2010).

Géan day, nhitng nghién ciru dich t& hoc cho thiy
rang c¢6 su khac biét 16n giita cac ca thé trong nhiém
doc As (Pierce et al., 2012). Diéu nay cho thiy, yéu
td di truyén c6 vai tro tao ra sy khac biét trong dap
{ing nhiém ddc As. Mot s6 nghién ctru cho thy vai
trd cta da hinh di truyén dén nhiém doc As lién quan
dén cac gen md héa enzym chuyén hoa As va khir
doc, bao gdébm cac enzym AS3MT (As (III)
methyltransferase), GST( glutathione S-transferase)
va MTHFR (methylenetetrahydrofolate reductase)
(Chung et al., 2009; Schlawicke Engstrom et al.,
2007; Valenzuela ez al., 2009). Ngoai ra, mot s6 da
hinh di truyén nucleotid don c¢6 tinh déc hiéu (SNPs)
& cac gen tham gia md hoa yéu t6 sira chita ADN (vi
du, gen hOGGI, APEI, XRCCI, XRCC3) dugc
chimg minh 13 giam kha ning stra chita do céc ton
thuong oxy hoa gay ra boi As (Fujihara et al., 2011;
Kundu et al., 2011).

GST (Glutathione S-transferase) la mdt enzyme
¢6 tac dung khtr cac chit doc ngoai lai bang viée xtic
tac cac glutathione khtr va dugc ma hoa boi gen GST,
nam trén chromosome 10q25.1, dai khoang 877bps,
gdm 7 intron va 6 exon. Ho enzyme GST bao gom 7
phan 16p o, w, ®, @, 8, o, va {, trong d6 GSTO!
(Glutathione S-transferase Omega 1) thudc phan l6p
. Trong sb cac ddng phan GSTO, GSTOI lién quan
t6i su khir arsenate (As'), acid monomethyllarsonic
(MMAY), va acid dimethylarsinic =~ (DMAY)
(Mukherjee et al., 2006). Trong nghién ctru da hinh di
truyén cac thanh vién ciia ho GST, GSTOI, GSTO2,
GSTM1, GSTP1, va GSTT1 anh huong dén qué trinh
chuyén hoa As trong cu dan dong bang song Hong,
Viét Nam. Anh hucng cia da hinh di truyén trong
GSTs va cac yéu td khac (gioi tinh, tudi, chi s6 khdi
co thé, As trong nude udng) ciing lién quan dén qua
trinh chuyén héa As trong dan cu Viét Nam. Nhidu
nha nghién ctru ciing ghi nhan lai sy lién quan cua da
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hinh kiéu gen trong GSTO1/O2 t&i qua trinh trao ddi
chit As bang cac phén tich in vitro (Agusa et al,
2010; Chiou et al., 1997; Tanaka-Kagawa et al., 2003)
va trong nghién ciru ¢ nguoi (Agusa et al, 2010;
Chiou et al., 1997, Mukherjee et al., 2006; Paiva et
al., 2010; Pulliero et al., 2015; Tanaka-Kagawa et al.,
2003). Ngoai ra, co nhiéu ghi nhéan dua ra su két hop
c6 vy nghia sy da hinh don (SNPs) trong GST =
(GSTP1) va giita kiéu gen dai/cAm trong GST p
(GSTM) va GST 0 (GSTT) véi chuyén héa sinh hoc
cua As (Marcos et al., 2006; Zhong et al., 2006).

Trong nghién ctru nay, nhitng bién dbi da hinh
gen GSTOI duge xac dinh, tao co s¢ dir liéu cho
viéc danh gia mdi tuong quan gilra da hinh gen nay
v6i phoi nhiém As trudc sinh bang cac chi sé As
tong trong méau va toc con ciing nhu cic As thanh
phén trong nudc tiéu.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vién dé dao dirc trong nghién ciru

Tat ca cac ddi twong nghién ciru hiéu rd muc
dich, ¥ nghia va c6 ban cam két tinh nguyén tham
gia nghién ctru. Ho ¢6 thé rut lui khoi nghién ciru bat
ctr lc nao ho mudn.

Nghién ctru dugc su chap thuan cua lanh dao dia
phuong, trung tdm y té du phong tinh, cc huyén,
tram y té cac xa duoc chon vao nghién cuu.

Vit liéu
Poi twong nghién ciru

Nghién ciru da tién hanh nghién ctru trén 150
phu nit mang thai va con cua ho chia 2 nhém:

Nhom phu nit dang mang thai nghién ctu
(Nhom NC, n=100): Chon phy nit dang mang thai
song trong cac xa co nguon nude bi 6 nh1em As tbi
thiéu 12 1 nam, c6 d6 tudi tir 18 — 40, ndng do As
trong nudc dn uéng cua hd gia dinh cao hon giéi han
tiéu chuén cho phép (>10ug/L).

Nhém phy nit mang thai dbi chimg (nhém DC,
n=50): Chon cdc phu nir dang mang thai song trong
chc xa cb ngudn nugc khong bi 6 nhiém As, nong do
As trong nudc in udng nam trong tiéu chuén cho
phép (<10p.g/L) chua tung song tai Vung bi 6 nhiém
As, ¢6 tudi, hoc van, kinh té tuong dong véi nhom
nghién ctru.

Dia diém nghién cuu:

Xa ¢6 nuée ngdm bi 6 nhiém As cao: Chinh Ly,
Van Ly (huyén Ly Nhan), Nhat Tan, Hoang Tay
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(huyén Kim Bang) - tinh Ha Nam. X c¢6 nudc ngam
khong bi 6 nhiém As: Thi Son, Ngoc Son (huyén
Kim Bang) — tinh Ha Nam.

K7 thudt ldy mau va bao quan mau

Mau nuée tiéu: Thu 50ml nude tiéu vao cde ldy
mau. Chuyén Iml nudc tiéu vao tuyp co chira 8
umol DDDC (Diethyldithiocarbamic acid) dé phan
tich cac chit chuyén hoa trong nude tiéu. Chuyén 30
ml nudc tiéu vao lo nhwa dé phén tich ham lugng As
tong sb6. Tat ca cac mau nudc tiéu dugc bao quan
lanh khi van chuyén va bao quan & -20°C cho dén
khi phan tich.

Mau toc: Cét 0,5 -1g téc tré ngay sau khi sinh
(néu c6 du téc) hodc lac tré tur 1-3 thang tudi cho vao
tai nilong c6 khoa kéo, bao quan ¢ nhiét do phong.

Mau méau cudng rén: Liy mau sau khi da chuyén
tré méi sinh di va trudc khi sd rau thai trong vong 2 —
3 phat. Himg 10ml mau va tuyp co thé tich 15 ml c6
chit chéng dong EDTA, van nap kin, lic nhe vai lan
dé chong dong hoan hoan. Bao quan mau ¢ -20°C.

Céc hoa chét thong dung dung trong sinh hoc phan
tor thudc cac hang Sigma, Merck, Fermentas. Cac cap
moi dac hiéu dugc cung ca‘ip boi hang Integrated DNA
Technologies. Céac enzyme Msel, Stul, Cac8l duoc
nhép cua hang New England Biolabs.

Bang 1. Diém da hinh nucleotide don, trinh tw cip mdi, enzyme gi&i han va kich thwéc cac doan cét (Agusa et al., 2009).

SNP ID Thay dbi Thay dbi Trinh tw moi Enzyme  Kich thwéc cac
nucleotit amino acid (5> 3) gi¢i han doan cat (bp)
rs15032 C/IA Thr—Asn F: GACCTAGCTCACACCTTTCAT Msel CC: 333
R: CACCGTTTGGCTGTTGATGTC CA: 114, 219, 333
(G4) AA: 114, 219
rs11509439 C/T Ala—Val F: CTGTGATGTCATCCTAGTTG Stul CC: 116, 192
R:CATGCAACCTGAACCTTGGT CT: 116, 192, 308
(G5) TT: 308
rs4925 C/IA Ala—Asp F: GAACTTGATGCACCCTTGGT Cac8l CC: 186, 68
R: TGATAGCTAGGAGAAATAATTAC CA: 254, 186, 68
(G1) AA: 254
Phwong phap Xét nghiém As mau cubng rén bing ICP-MS:

Ky thudt phan tich As

Xét nghiém As thanh phan trong nudc tiéu bing
ICP-MS két ndi HPLC: Mau nudc tiéu dugc pha
lodng tir 5 — 10 lan voi dém pha dong, loc mau bé’mg
xylanh c6 mang loc 0,45um. Miu chuin nuéc tiéu
CRM (NIST 2669) loc rdi dan 1én cot 1ap lai 3 lan.
Mau dugc hut qua hé théng HPLC véi nhiét do cot
1a 50°C. Mau phén tich sau khi qua cdt dugc tach
thanh cac thanh phan dugc chuyén tryc tiép vao phén
tich bang hé théng ICP-MS .

Xét nghiém As trong téc: Can khoang 0,5g mau,
rira sach bang aceton va dung dich 1% trixton X-100
nhiéu 1an cho dén khi sach. Sau d6 mau dugc vo co
hoa véi hon hop acid (HNO3: H,SO4; HCIOy) trong
10 vi song 15 pht, hodc dun cach cat cho toi khi cac
chat hitu co bi phan huy hoan toan. Loai axit du
bing céach tiép tuc dun v6i dung dich amoni-oxalat
cho t6i hét khoi tring. Cin miu dugc hoa tan trong
nude cit roi thyc hién cac budec do miu bing hé
thong AAS.

Mau cuéng ron sau khi dugc vo co hoa tao thanh
dang dung dich. Dung dich mau duoc bom nhu dong
dua vao bd tao hoi, khi mang argon dua hoi vao
budng dbt. Tai budng d6t dung dong cao tan tao khdi
plasma. Khéi hoi dugc ion hod ¢ nhiét do cao (trén
3500°C). Chum ion dugc dy qua 15 cua cac 16p loc
vao detector khéi phé. Dudi tac dung cua bd tr cuc,
cac chum ion chuyén dong trong dién truong tao ra
d6 1éch khac nhau va detector nhan biét theo ting sb
khéi. Tin hiéu do tich phan theo thoi gian dugc ghi
lai bang phan mém cua thiét bi va ti 1¢ voi ndng do
cac nguyén to trong thanh phin mau do. Ham luong
nguyén té dugc tinh toan dya theo db thi chuan.

Tach chiét DNA tong sé

DNA tbng s6 dugc tach chiét tir mau mau cudng
ron bang kit GeneJETTM Genomic DNA
Purification ctia hang Fermentas.

Nhdn gen bang phirong phdp PCR
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PCR dugc thyc hién trong téng thé tich 50 pl
bao gém 1X Dream Tag Buffer, 10mM dNTP, 10
pmol mdi mdi, 2U Dream Taq DNA polymerase va
40 = 100 ng/ul DNA khuén. Véi mdi mdi déu ap
dung thanh phan tuong tu nhu trén dé thu duoc
nhitng doan DNA mong mudn. Chu trinh nhiét cho
mdi doan gen nhur sau:

+ G1: 95°C/3’; 30 chu ki (95°C/1°, 57°C/40™,
72°C/50°%); 72°C/7’ va giit mau ¢ 8°C.

+ G4: 95°C/3’; 30 chu ki (95°C/1°, 59°C/40”,
72°C/45”); 72°C/7’ va giit miu & 8°C.

+ G5: 95°C/3’; 30 chu ki (95°C/1°, 55°C/35™,
72°C/40”); 72°C/7” va giit miu & 8°C.

Xc dinh bién doi da hinh bang ky thudt PCR-RFLP

Phan g cét san phdm PCR bang enzyme cit
gi6i han cho 20 pl gdm cac thanh phan sau: 2 ul RE
buffer (1X), 10 pl san phdm PCR (cd dic tir 30 pl
san phdam PCR bing Speedvac, 0,5 ul (5 U/ul)
enzyme va 7,5 ul HyO. Hon hop dugc U qua dém &
37°C. Két qua san phdm cét enzyme han ché duoc
kiém tra trén gel agarose 3%, nhuém bang Ethidium
bromide va phat hién dudi anh sang UV. M6 ta vé
céc diém da hinh, trinh ty mdi, enzyme cit va kich
thudc cac doan cét dugc thé hién & bang 1.

Phdn tich xir Iy 56 liéu

Nhap va xir 1y sb liéu bang phdn mém excel va
SPSS version 20.0. Cac sb liéu sau d6 duge kiém
dinh théng ké: Test khi binh phuong (so sanh 2 ty
1), t- test (so sanh 2 gia tri trung binh), One way
ANOVA: Post- hoc multiple comparision (Tukey) -
so sanh nhidu gia tri trung binh, phan tich hdi quy
don bién (simple linear regression analysis).

KET QUA VA THAO LUAN

Phan tich da hinh gen GSTO1

Gen GSTO! chira diém da hinh tai vi tri 28276
(rs4925) ma tai d6 base C cua thé hoang dai bi thay
thé boi base A dan dén sy thay d6i amino acid Ala
- Asp. Trinh tu cit cta enzyme han ché Cac8I phu
hop v6i truong hop base C tai vi tri da hinh nén thé
hoang dai bi cit boi enzyme nay con thé dot bién s&
khong bi cit. Dua vao trinh tu cit cua enzyme han
ché, két qua 1 bang thu duoc tir san phim cat cia
17/146 mau (11,64%) véi kich thudc bang 1a 254 bp
s& trong tmg véi kiéu gen dong hop tir AA, két qua
3 bang thu dugc tir san phim cit cta 28/146 miu
(19,18%) vdi kich thude 1an lugt 254 bp, 186 bp va
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68 bp tuong tng v6i kiéu gen di hop tir AC, con lai
két qua 2 bang cua 101/146 miu (69,18%) véi kich
thudc cac bang lan lugt 12 186 bp va 68 bp s& tuong
tng v&i kidu gen ddng hop tr CC.

Gen GSTO! chira diém da hinh tai vi tri 33304
(rs15032) ma tai d6 base C cua thé hoang dai bi thay
thé boi base A dan dén sy thay d6i amino acid Thr
- Asn. Trinh ty cét cta enzyme han ché Msel phu
hop véi truong hop base A tai vi tri da hinh nén thé
hoang dai s& khong bi cit boi enzyme nay con thé
dot bién s& bi cit. San phidm PCR tir cip mdi G4 khi
cét bang enzyme Msel s& thu dugc 3 kiéu gen CC,
CA va AA. Theo ly thuyét kiéu gen CC c6 1 bing
kich thudc khoang 333 bp, CA thu dugc 3 bang co
kich thudc 1an luot 1a 114 bp, 219 bp, 333 bp, con
kiéu gen AA thu dwoc 2 bang cé kich thude 114 bp
va 219 bp. Hinh anh dién di san pham PCR tir cap
mdi GST4 sir dung enzyme gidi han Msel thu dugc 1
bang c6 kich thude khoang 333 bp twong ung voi
kich thuéc cia kiéu gen CC theo 1y thuyét.

O nguoi gen GSTO! chira diém da hinh SNP
rs11509439 tai vi tri 32630 thudc exon 9, tai diém
nay, nucleotide ban ddu C bi chuyén thanh T din dén
su thay d6i amino acid Ala—Val. Trinh tu cit cua
enzyme han ché Stul phu hop véi truong hop base C
tai vi tri da hinh nén thé thé hoang dai s& bi cit bai
enzyme nay con thé dot bién s& khong bi cit. Dya
vao trinh ty cit ciia enzyme han ché, két qua 1 bang
thu duogc tir san phim cat ciia 3/149 miu (2,1%) véi
kich thudc bang 1a 308 bp s& twong tng vai kiéu gen
ddng hop tir TT, con lai két qua 2 bang cia 146/149
mau (97,9%) véi kich thudc cac bang lan luot 1a 116
bp va 192 bp s& twong tng véi kiéu gen dong hop tir
CC.

Tan xudt phén bé allele/kiéu gen

Tan xuat phan bd kiéu gen/allele cta cac diém
da hinh trén gen GSTO! dugc tinh toan va tong hop
trong bang 2. Trong nghién ctru nay ching toi da
khong tim thdy su thay ddi nucleotide ndo tai SNP
GSTOI 1515032 (G4). Hau nhu khong c6 su thay
ddi nucletide & SNP 1511509439 (G5) déi véi céc
méu trong nghién ctru. Két qua nay phu hop véi
nghién ctru ctia Agusa va cong su (2009), ong da
khong tim dugc allele dot bién xudt hién & SNP
rs11509439 trén dan cu séng ving Ddng bang Song
Hong. Tuy nhién, Baidehi Mukherjee va cong su
(2006) da tim ra duoc tan sb dot bién gen trén SNP
1s11509439 & nguoi My goc Mexico la 0,05%
nhung khong tim dugce dot bién & ngudi My gbe
Phi va ngudi My gbc Trung Qudc (Mukherjee et
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al., 2006). Tai fiiém da hinh GSTO1 28279 (G1),
tan xuat phan bo allele C 1a chu yeu, chiem 78,77%

thip hon so véi nghién ciru cua Agusa, tin xuat
allele nay chiém dén 84%.

Bang 2. Su phan b kiéu gen clia cac diém da hinh nghién clru trén gen GSTO1.

Phan bé kiéu gen

Phan b6 allele

Piém da hinh Kiéu gen N % Allele N %
ccC 146 97,99 Allele T 6 2,01
G5 (rs11509439) TT 3 2,01 Allele C 292 97,99
Téng 149 100 Téng 298 100
AA 17 11,64 Allele A 62 21,23
AC 28 19,18 Allele C 230 78,77
G1 (rs4925)
ccC 101 69,18 .
. Tong 292 100
Tong 146 100
Allele C 300 100
G4 (rs15032) ccC 150 100 .
Tong 300 100

Méijmmg quan giita da hinh gen GSTOI va phoi
nhiém As trudc sinh

Dé xac dinh mbi twong quan giita cac da hinh
nay voi phoi nhim As, phin mém SPSS va cac kiém
dinh théng ké nhu t-test, oneway ANOVA dugc st
dung. Két qua cho thay, khong ¢ su khac biét c6 y
nghia thong ké giita ham lugng As trong toc va méau
con voi cac vi tri da hinh nghién cuu (p > 0,05)
(Bang 3).

Nf)ng d6 As thanh phan trong nudc tiéu duoc sir
dung dé danh gia mic do phoi nhiém As va sy
Chuyen hoa ctia nd ¢ timg ca thé. Thong thuong, ti 1¢
nong d6 cua MMA/iAs va DMA/MMA trong nudc
tiéu 1an luot ddc trung cho kha ning methyl hoa so
cép va thir cap. Mot vai nghién ctru bénh hoc trudc
d6 da chi ra rang nhitng ca thé c6 phin trim DMA
(% DMA) cao trong nudc tiéu thi c6 khi niang bai
tiét As nhidu hon boi nhitng ca thé nay ¢ kha ning
methyl hoa As cao hon (Agusa er al, 2011). O
Mexico nhitng nguoi da tiép xtic véi As qua nudc
udng c6 thanh phan cac hop chét trong nudc tiéu bat
thuong; trong nude tiéu ciia ngudi c6 gen GSTOI

28279 thay ddi Alal40Asp thi % As" cao va %
DMAY thip (Agusa et al., 2010). Trong nghién ciru
gin day cua Fu va cong su 2014 (Fu et al., 2014)
trén 155 ca thé séng ¢ khu vuc c6 ndng d As trong
nude udng rit cao (1én dén 969 pg/L), di hop tir AC
(Ala/Asp) & vi tri da hinh GSTO1 28297 c6 % DMA
thip hon dang ké so véi dong hop tir Ala/Ala. Két
qua phén tich mbi tuong quan giita da hinh gen
GSTOI véi cac ham lugng As thanh phan cho thiy
mdi twong quan giita da hinh gen GSTOI
Alal40Asp voi ty 1€ MMA/iAs (p=0,041) tc 1a da
hinh nay c6 anh huong dén sy methyl hoa As so cip
(Bang 4). Pdng hop tir AA co ti 16 MMA/iAs cao
hon nhiéu (M = 21,42) so v6i dong hop tir CC (M =
5,27) va di hgp tt AC (M = 3,46) nén nhitng ca thé
mang kleu gen dong hop tir AA c6 kha nang methyl
hoa so cép cao hon nhitng c4 thé mang céac kiéu gen
con lai.

So sanh timg cap cac kiéu gen bing ANOVA-
Tukey test cho thiy mdi twong quan co y nghia
thdng ké giira kidu gen AA véi CC (p=0,044) va AA
véi AC (p=0,046) (Bang 5).
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Bang 3. Méi lién quan gi*ra ham lwgng As trong toc, mau con véi cac vi tri da hinh.

Ta Thi Binh et al.

GSTO132630 (G5)

cc 1T TC Téong p
Ham lwong As
M SD N M SD M SD
Toc con 97 0,51 0,43 3 0,68 0,72 100 0,68
Mau con 97 6,74 2,54 3 0,15 2,05 100 0,15
GSTO0128279 (G1)
CcC AC AA
Ham lwong As R
M SD N M SD N M SD Téng p
Toc con 68 0,46 0,36 22 0,63 0,54 8 0,68 0,65 98 0,16
Mau con 68 6,87 2,57 22 6,96 2,57 8 6,55 2,42 98 0,93
Ghi cha: N: s lwgng mau, M: gia tri trung binh, SD: d8 léch chuan, p<0,05: cé y ngia théng ké.
Bang 4. Méi lién quan gitra As thanh phan va kiéu gen.
Piém da Kiéu Ty 1& As thanh phin DMA/MMA MMA/iAs
hinh gen
Ty Ié AsB %DMA %MMA %iAs
n M n M n M n M n M n M
GSTS cC 97 928 97 7133 97 1226 97 713 95 793 87 6,42
(GSTO1
32630) T 3 2,20 3 81,17 3 12,11 3 4,52 3 8,01 2 1,40
P 0,396 0,301 0,975 0,639 0,974 0,698
GST 1 CC 68 820 68 7164 68 1269 68 748 67 7,75 61 5,27
(GSTO1
28279) AC 22 1349 22 70,04 22 10,96 22 5,51 22 8,59 19 3,46
AA 8 5,34 8 73,08 8 12,42 8 9,16 7 7,16 8 21,42
P 0,236 0,882 0,695 0,581 0,670 0,041
Bang 5. So sanh MMA/iAs gitra cac kiéu gen bing ANOVA-Turkey test.
(I) gst1g (J) gst1g M Difference Std. Error Sig. 95% Confidence Interval
1-J
(-) Lower Bound Upper Bound
ce AC 1,80897 4,62034 0,919 -9,2126 12,8306
AA -16,15061" 6,61279 0,044 -31,9251 -0,3761
AC CC -1,80897 4,62034 0,919 -12,8306 9,2126
AA -17,95958" 7,41192 0,046 -35,6404 -0,2788
AA CC 16,15061° 6,61279 0,044 0,3761 31,9251
AC 17,95958" 7,41192 0,046 0,2788 35,6404

Ghi cht: * p < 0.05 : c6 y nghia théng ké.
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KET LUAN

Kiéu gen tai cac vi tri da hinh va tan suit phan
bd cua cac kiéu gen/allele cia gen GSTO! da duoc
xdc dinh bang phuong phép PCR-RFLP trén 150
mau mau cubng roén (100 mau nghlen ctru va 50 mau
d6i chung). Xu hudng phan bd cac allele & ba diém
da hinh trong nghién ctru ndy ¢ nguoi Viét Nam
glong v6i cac chiing toc khac trén thé gidi da cong
bb. Piém da hinh GSTO1 28279 c6 mbi twong quan
¢6 y nghia thong ké véi ti 16 MMA/iAs (p = 0,041).
Déi voi nhitng c4 thé mang kiéu gen AA & da hinh
GSTOI1 28279 ¢6 ti 1€ MMA/iAs cao hon hén so véi
hai kiéu gen con lai (M =21,42). Ti 1¢ MMA/iAs dac
trung cho kha ning methyl hoa so cap, do vay co thé
no6i v6i nhitng ca thé mang kiéu gen AA ¢ da hinh
nay c6 su bai tiét As cao hon (qua trinh giai doc As
t6t hon) kiéu gen CC va AC.

Loi cdm on: Chung t6i xin chdn thanh cam on B¢
Khoa hoc va Cong nghé da tai tro' cho dé tai “Nghién
ciru ung dung ky thudt tién tién dé danh gid sw bién
doi vé nhiém sdc thé va gen o tré so sinh bi phoi
nhiém arsenic truedc sinh” ma s6: KC.10.04/11-15.
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POLYMORPHISMS AND ARSENIC

METHYLATION OF PRENATAL ARSENIC EXPOSED INFANTS

Ta Thi Binh', Tran Phuong Thao®, Nguyen Khac Hai', Nguyen Huy Hoang’

!National Institute of Occupational and Environmental health
*Institute of Genome Research, Vietnam Academy of Science and Technology

SUMMARY

The trace element arsenic naturally presents in the environment. Arsenic is the essential factor to the
human body at low level, however it causes environmental pollution and have negative effects to health at high
level. Recently, arsenic contamination as well as its effects on public health, especially infants and children is
increasingly becoming important and serious issues in worldwide. Glutathione S-transferase omega-1 (GSTO1)
is a phase II enzymatic detoxification of xenobiotics in variety of animals including humans; to catalyze the
arsenic methylation. The difference of urinary arsenic component in each individual may relate to the genetic
polymorphism. To evaluate the variations of single nucleotide polymorphisms of GSTO1, PCR-RFLP
technology was ultilized. Single nucleotide polymorphisms (SNPs) genotype of 150 cohort blood samples at
GSTO1 Thr>Asn (rs15032), GSTO! Ala—>Val (rs11509439) and GSTO1 Ala->Asp (rs4925) were detected.
The association between GSTO1 polymorphisms and prenatal arsenic exposure was evaluated by statistical
analysis such as SPSS software version 20, t-test and oneway ANOVA. The results showed that GSTOI
Ala—>Asp (rs4925) was statistically associated with MMA/iAs (p = 0.041). Differences between ratio of
MMA/iAs and genotypes were checked by Tukey-Kramer method, along with oneway ANOVA showed that
Individuals taking the AA genotype had higher MMA/ iAs ratio than individuals carrying the CC genotype,
with a statistically significant association (p = 0.044), also clearly higher than the individuals carrying AC
genotype, significant at p = 0.046. Therefore, it is possible that individuals carrying the AA genotype in the
polymorphism have higher arsenic excretion than individuals with CC and AC genotypes

Keywords: Arsenic exposure, GSTOI, PCR-RFLP, single nucleotide polymorphism, statistically analysis
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