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W6n Y htpc tao dpng vk Ve smh mdi bvdng 

T6M TAT 

Chemokine (C-X-C motiO ligand 1 (CXCLl) li phan tu cytokine nho thupc ho chemokine, tnroc kia ggi Ik gen GROl, GROo, KN 
hayNAP-3. Gene ma hoa CXCLl nam tren chromosome 4, co anh huong toi cac ti bao h€ th6ng thin kinh trung tam cung nhu mang 
trong tc bao, liSn quan tdi sif hinh thinh mgch va diroc bai t i^ t>oi cac ti bao u ac tinh, co tinh chat phan chia vi co li&a quan den 
phat smh khoi u ac tinh. Gen CXCLl la mot nhan td tham gia vao qua trtnh phien ma, n£n tac <l$ng den den kha nang mien dich cua 
CO the. B€n c^nh d6, phoi nhilm asen ho^t h6a qud trinh phien ma thong qua phan iing stress cr cac loai dgng v t̂ va ci o ngucri. 
CXCLl lien quan den phoi nhiem asen vi c6 kha n§ng la mgt biomaricer triong phoi nhiem asen liudc sinh. Phin tich trinh tif gen 
n^u miu cu6ng ron cua tre so sinh phit hi?n 1 dpt bien ttiay ±6 mpt nucleotide thii 1124 tren genome tu G thanh A (g.l I24G>A) d 
vj tli codon 76 chuyen doi amino acid tit alanine thinh threonine (A76T) tren 2 miu cudng ron ciia tre so sinh phoi nhiem vol asen 
CO n6ng dp cao ttong nuoc sinh boat (tren 200 pg/L). Ngoii ra ca ba miu nghien ciiu diu mang allele dpt biin G hen SNP rs4074. 
Ket qui nay li tiSn de cbo viec dinh gii si; bien ddi vi gen 6 tre so sinh b| phai nhilm asen trudc smh. 

TuiOioa: CXCLl, da hinh nucleotide don, dgt biin, miSn djch, phoi nhiim asen. 

Md^oAu 

Viet Nam cQng Ik m6t trong nh&ng nu'oc n^m trong vCing c6 6 nhi§m asen ngubn nadc ng^m tren ban Ob th6 gi^i. Vi?c 
asen t6n tai trong nguon nu'dc an u6ng vk sinh ho^t cOa ngirdi dan v6i n6ng dd qua mi>c cho phdp da tdc dpng dang ke 
d4n sOc khoe con ngird'i. Cho din nay, da cd kha nhi^u cdng trinh nghign cCru tr&n th^ gid*! x^c djnh pho'i nhiem asen 
trong thdi gian ddi cd lign quan mat thiet vdi khd nang gia tang cdc b^nh ung thv da, phoi, vdm hgng, thdn, bdng quang, 
mOt... (Hopenhayn-Rich, etal. 1998)). Cdc nghign cinj ndy tdp trung d khu vyc chau A, An Dp, vd MT ((Ferreccio, etal. 
2000): (Hopenhayn-Rich, ef al. 2000). Mpt so ca chl sinh ung thv dvpc cho ring lidn quan din phai nhiem asen bao 
gom ca ca che gdy dpc va khong gdy ddc nhv co ch l ki'ch thich sg biln doi nhiem sac the (induction of chromosomal 
aberrations), oxy hda stress, khuech dgi gene, dilu hda chu trinh t l bao vd methyl hoa DNA.(Fry, et al 2007). 

Mpt nghien cvu d Bangladesh tren 29134 cac bd me mang thai cho th^y cd sg liSn quan ddng k l giva phai nhilm asen 
thdi k^ trvdc sinh vd s6 tre pdn s6ng sau sinh. Theo Ferrario vd cdng s\f (2009), phg nv cd do nh^y vdi asen cao han 
nhieu so vdi nam gidi. Khi phg nv mang thai bj phai nhilm asen thi se bj tang huyet dp ddng thdi cung bj thilu mdu, bgn 
cgnh dd asen tO ca th i mp se nhanh chong dvp-c dva din bdo thai tv dd idm tdng nguy ca sdy thai, sinh non, ti> vong d 
tre sa sinh hogc gdy gidm tang tiirdng cua thai vd tre sa sinh dii chi phai nhiem mot hdm Ivgng rit nhd. 

Theo nghidn CLFU ciia Fry va cOng si,p 2007, mpt bp 11 gen trong dd cd CXCL1 c6 tilm nang la biomarker trong xdc dmh 
phai nhiem asen trvdc sinh. Nhdm nghidn cdu da phdn tich moi lidn quan giira phai nhilm asen vd bilu hidn cua 11 
gen ndy, kit qua cho thiy dp chinh xdc trong Sen doan ve phai nhilm asen trvdc sinh len din 83%. Phai nhilm asen id 
mpt nhdn t l kfch hogt qud trinh phien ma thdng qua phan vng sfress d cdc lodi dpng v|it va cd con ngvdi. Cac phan tfch 
mgng lirdi sinh hpc da chi ra rdng qud ta'inh phien ma dvdi sg dnh hvdng cua asen cd the Idm thay doi mdt sd cdc qua 
trinh sinh hpc bao ghm chit theo chvang trinh (apoptosis), tin higu t l bdo, phan dng viem, dap vng stress, vd sau ciling 
Id anh hirdng din svc khde con ngvdi. Argo vd cdng sg 2006 cOng da si> dung micnaan^y danh gid cdc dgc tfnh bilu 
hidn gen trong t l bdo lympho ngogi vi cua ngvdi bgnh bj phai nhilm asen trong dd cd nhdm gen CXCL. Gen CXCLl 
dvprc cho Id nhan td lam tdng cvdng phidn ma d nhirng ngudi bj phoi nhigm asen. Sy bilu hign cOa CXCL1/GR01 bj 
giam di trong cac nguydn bao sgi d ngvdi sau khi xv ly vdi 5pM asen trong 0-24gid (Yih, et al. 2002), nhvng lai tang len 
khi asen lidn ket vdi t l bdo lympho trong mdu cCia cdc dl i tvangnghidn cdu da an va u6ng nvdc gilng nhiem asen trong 
mdt khodng thdi gian ddi(Wu, ef al. 20D3).Cac nghidn cdu invitm vk in vivo chi ra sy suy gidm qud trinh san sinh 
lymphocyte, giam s6 lirgrig t l bao CD4+, ti Ig t l bao CD4+:CD8+, cung nhv giam t l bdo dilu hda T d ngvdi bj phai 
nhilm (Hemandez-Casho, ef ai 2009). Mpt nghign cvu khdc cung cho th^y rang phoi nhilm asen trong thdi ki thai 
nghen ciing vdi oxy hda stress Idm tdng cytokines vd leptin d nhau thai, han nu-a cdn lam giim s l lvpng tg bdo T trong 
nhau thai, phd vd cdn bang miln dich vd gdy anh hvdng din qua trinh phdt triin cua bdo thai (Ahmed, e(a/. 2011). 

Trong ca thi , asen dvac chuyin hda ttidnh cdc monomethyl asen (MMAs), dimethyl asen (DMAs) va dvpc bdi tilt chu 
yiu qua nvdc tieu. Thyc t l dio thay, sy xuit hign cac sai khdc v l MMAs trong nvdc tiiu giija cdc cd thi cd lign quan 
din sy da hlnh di tnjyln (Vahter, e( a/. 2000). Trong nghign cvu ndy, chung tdi da xdc djnh dvoe hai dgt bien mdi va 1 
diim da hinh nucleotide dan trgn gen CXCLl d nhvng tre so* smh bj phai nhiSm asen tnrdc sinh bang phvang phap dpc 
trinh ty gen Kit qud nay Id tiln de cho vigc danh gia mdc dd ton ttivong di truyin t l bdo va gen gay ra do asen 

NGUYEN LifU VA PHimNG PHAP 

Nguyen lieu 

Miu mdu cuing rin (HT03, HT09, HT22) cua trd so sinh bj phai nhilm asen tnrdc sinh dvpc thu thdp tv Benh vign da 
khoa tinh Hd Nam - vCing dvgc ddnh gia cd mdc dp d nhiem asen cao. 

Cdc hda chit dOng cho phan vng PCR (buffer. dNTP, enzyme taq polymerase...) vd bp Kit tdch chilt DNA, tinh sgdi 
DNA nhdp tiJ' l isig Fennentas (My) cung cap. Cac cgp moi ddc higu dvpc cung cap bdi hdng Integrated DNA 
Technologies. 
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Trlnh tg dogn mbi (primers) rtfidn dogn gen CXCLl dvpc thilt k l dya vdo phdn mim tin sinh hpc primerS Biology 
Workbench f http://seotool.sdsc.edu/CG l/Byy.cqtf!) (Bdng 1) 
Bang 1. Trinh ty m6j nhin do^n gen CXCLl 

Kfhi$u 

CXCL-3 

CXCL-4 

M6J 

Exon 1.2. 3 -
lnIron1.2 

Exon 3 . 4 -
lntron3 

F 

R 

F 

R 

Trinfi ty nucleotit 

5' - GCCGCAGGCACCTCCTCGC - 3" 

5' - TCCTACTGGGCCTCAAATGAAG - 3' 

5'-GCTTGCCTC/U\TCCTGCAT - 3' 

5' - CrrCTCCTAAGCGATGCT - 3" 

Phtrong phdp nhdn vd gidi trinh tg gen CXCLl 

DNA ting s6 cda cdc miu bgnh dvpc tdch chilt bdng bg kit GeneJet™ Genomic DNA Purification Kit cda hang 
Fermentas tCr mdu cuing rin cOa tre sa sinh bj pfioi nhilm asen tnrdc sinh. 

Todn bg gen chdc ndng CXCLl diryc nhan Idn bdng phvang phdp PCR sd dyng cdc cdp mdi ddc higu nhv trong Bang 
1. Phdn vng PCR dvyc tiln hanh thyc hign trong tdng thi tfch 50 p' gim cdc thdnh pl^n; ADN khudn (100 - 200ng), 
mli xu6i vd mil nqagc (20 pmd), dNTP (0,4 mM),MgS04 (4mM) Taq polymerase (3U), buffer PCR (IX). Chu trlnh nhi$t 
cua cd hai cdP mii CXCL-3 vd CXCL-4 dvgc thyc hign gom 30 chu kJ vdi biln tfnh d 95°C trong 3 phut, g^n mii * 
55 C trong 1 phut vd k6o ddi chuli d 72*'C tnang 1 phut 30 giay. Sdn phim PCR cOa gen CXCLl dvpc tiin hanh Bnh 
sgch bdng bg GeneJet Gel Extraction Kit (Fermentas). Cuii cung, sdn phim PCR tinh sgch se dvgc tiln hdnh dpc trinh 
ty tnfc ttlp trdn mdy giai Wnh ty ABI 3100 Avant Genetic Analyser (Applied Biosystems, Hoa Ky). 

Kit qud dpc trlnh ty dvpc phdn Hch vd so sdnh vdi trinh ty trdn ngdn hdng gene (GeneBank) vdi ma so NCBI 
NM_001511.3. 

K£T QUA VA THAO LUAN 

xmt 
Hlnh 1: Kto qui nhin sen CXCM. A: S(r oh nhin gen CXCU. B: Dl̂ n dl <A sin phim PCR nhin oen CXCL1 

03 dogn CXCL ,̂ 5: mSi 

DNA « ^ d « « w„h V gene CXCL1 chuJn^Sn ngf S g g e n e ' g ^ ' ' * " " 9 '«' =° »>« ^ » ^ * •""" * 

Sh"?̂  p"h;to± sCn r% ar.±c^',hi s hii^ '''^^'' ""i '̂ 1 ''"^ ̂ «- =- ̂  * 
IrSn da v4 day stag, nguy c i din din S h u . S X ™ o • .? . T "^^'- " " . ' * " " ' * *> ' '^ ^^ " i ^ " « * sfc' 

ding CMu Au VS rt c(,*p Y ti (h^ gi*, WHOUhuvt r S ^.- f,i ^ ^ " ' " ' ' " " ^ ^ P"*' »'*'' '">«': * "*"•"» 
* lnh 11 t6u chuin cia Vi#l Nam hBr^nav Khi asen a v L T „ ,H- - ^ ' ' " "°u= T^ ""^ ^" '^ ' ° m " - ^i<^ 
(MMAs) va dimethyl asen (DMAs)va cSc top chii « . n i i • 'S """" '*"i^^" ' ^ " ' ^ * ' ^ monomelhyl 1*1 
d« asen ting s6 trong n J c t K ? a 5 c b K s6„o teSi m i ' ""f " T " ^ ' J * ' ' ^ " ' " ""= " " ^ ' i ^ " - « v | y , * 
gian dli aa a w xac dinh (Bing 2) ^ ' ' " " ' ">* " 9 " * " ">*<: "gSm b| nhilm asen trong m6t kholingi* 

Bine a: Ming d j asen trong nu*c sinh ho?l vl nuic tiSu 

M3u 
HT03 
HT09 
HT22 

Ning «) asen trong ni>fa sinh hoai (ua/l I 
276.8 
225 2 
120.7 

ta cic bl m? mang thai 

Ning dp asen trong nu»c tiiu (pg/L) 
169.71 
IM.r i 
11412 

a a?t b i i n r a y " t i , i ' • ^ i ^ t S X a ' \ % 4 ° i l & t i i „ T I't'^.t' 5 ' ! " , * ^ """^ ' * " ! =° =• •"*" " 9 » " ' * " ' * =«» 'HI' 1124 trSn genome tu G thinh A (g.l 124G»A) * vi tri codon 76 chuyin dii ami 
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add ti> alanine thdnh threonine (A76T) (Hlnh 2 ll/b vd 3 ll/d). Hai mau ndy c6 nong dO asen bx)ng nvdc sinh hogt cao 
tren 200 pg/L vd cao gap Odi so vdi mau khong c6 dgt biln. Cf miu HT09 xuat hign mot dgt biln khac d exon 2, Id dit 
biln thay th i nudeotide thv 984 trdn genmie td C thdnh A {g.984C>A) d vj hi codon 67 chuyin doi amino add ti> 
proline thdnh threonine (P67T) (Hinh 3 ll/b). Ca hai dgt bien nay deu hodn todn mdi chva h>ng dvyc cdng b i . Ngoai ra 
sy sai khac nudeotideA ttianh G d vj hi nudeotide thv 1635, thugc inhon 3cung dvcrc tim tliay d cd ba mau HT03. 
HT09 va HT22. Tv hg thing dv ligu dbSNP trdn ngdn hdng gen. sy sai khdc ndy dvoe xdc djnh Id thugc SNP rs4074cija 
gen CXCLl. Diim da hinh nay da dvyc chvng minh Id dnh hvdng din bilu hidn cDa gen CXCLl hong nghidn cdu v l 
dg hlnh TS4074 vd dnh hvdng cda SNP ndy din bgnh xa gan tren cdc bgnh nhan HCV type 1 (Nischaike, et al. 2012). 
Tronq nghien cvu ndy, da hinh tgi vj tri SNP r54074 d iu xudt hign till dgt biln d ca 3 mau nghign cvu. Vi vdy da hinh 
ndy rat cd khd ndng la chi thj xac djnh phai nhilm asen. 

pJkTST t M o n 

M&/i\ /L 
wa, 

.A ... 
Hinh 2. Kit qud phdn tfch d6t bidn d miu bfnh HT 03.1/ Vi tri cdc dot bien 6 mSu benh HT 03 trtn gene CXCLl. 11/ Kit qud pfian 
Udi trinh ty tr§n miy tinh. Ma: Trinh ty d t̂ biln exon 3, lib: Trinh ty da hinh d Intron 3. 

Hlnh 3. Kit qud phftn tich d$t biln d mSu bgnh HT 09 1/ Vi trf c^c dot biln d mSu bfnh HT 09 trdn gene CXCL1 11/ Kit qud phdn 
tfch trinh ty trdn mdy tinh. Ma: Trinh ty fljt bl̂ n exon 2, lib: Trlnh ty a$t bien exon 3. lie Trinh ty da hinh d intron 3. 

Hinh 4. Kit qud phdn tfch d6t biln d mSu bgnh HT 22.1/ Vj tri cdc dot biln d miu bfnh t-TT 22 trSn gene CXCLL 11/ Kit qud phSn 
tfch trinh ty da hlnh d intron 3. 

Mgt cau hoi Oagc dgt ra la cdc dgt biln nay co tiiyc sy liln quan den phai nhilm asen hay do phai nhiem cdc kim logi 
ngng khdc hodc do mgt tdc nhdn khdc gdy ndn? Vdi mgt s6 Ivong mdu c6 hgn chva the c6 kit lugh gi v l v in d l ndy, vl 
vgy nghidn cdu trdn mgt cd mau Idn vd cac thi nghigm v l bilu hign gen dvyc dgt ra cho cdc nghidn cdu tilp sau. Mgc 
dO chva xac djnh chinh xdc co chl dnh hvdng cua nd lgn ca d i l chuyin hda As, nhvng sy thay dl i nucleotide ndy 
cung cd dnh hvdng ndo do din co thi. Phai nhilm asen hogt hoa qua b'inh phien ma thing qua phan dng stress d cac 
lodi dgng vgt vd ca con ngvdi(Liu, et at. 2001), (Wu, et al. 2003). Cdc phdn tich mgng Ivdi sinh hgc da chl ra ring qua 
b'inh phidn md dv l i sy dnh hvdng ciia asen c6 th i ldm thay d l i m6t s6 cdc qua b'inh smh hgc bao gdm chit theo 
chvong trlnh (apoptosis), tin higu t l bdo, phan vng vidm, dap dng stress, vd sau ojng la dnh hvdng den svc khde con 
ngvdi (Fry, et al. 2007). Mat khdc, CXCLl kich tiiich sy hogt hoa cua cdc yeu to phidn ma, NF-KB, AP-1 thing qua qud 
tiinh vgn chuyin glc phosphate Ras-MEKK1-4/6-p38 MAP d t l bao bilu bl tao hIc t l (Wang, ef al. 2003). CXCLl khi 
gan vdi thg thi CXCR2 se tdng cvdng phidn ma, ti> dd Idm tang khd ndng mien djdi cî a co thi. Theo Fry vd cgng sy 
(2007), CXCLl nim trong mfit bg gim 11 gen co tilm nang la btomarker tnang xac djnh phoi nhiem asen trvdc sinh. 
Nhdm nghign cdu da phdn tich mli lidn quan giva phoi nhilm asen vd bilu hien cua 11 gen ndy, kit qua cho thiy do 
chfnh xdc tnsng tidn dodn v l phoi nhilm asen tivdc sinh Idn den 83%. Hi vgng rang cdu hdi ti^n se dvyc chting tgi giai 
dap d cac nghidn cvu sau hon. 

KtTLUAN 

Chung t6i da phdt hign dvoe 2 diim dgt bien Idm thay doi axit amin trong dd diim dgt biln g.1124G>A dvg'c tim thiy 
trgn 2 mau bgnh cd nong dg asen trong nvdc sinh hogt khd cao Ngodi ra, allele dot biln tgi diim da hinh rs4074 cung 
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d u y c tim t h i y d cd ba m i u nghign c v u . Cdc k i t qud ndy Id t i l n d l cho cdc nghign c d u tilp theo d trd s o sinh bj J 

nh i lm asen t r vdc sinh. ^ 

Uri cim mi Owng mxi^ch^OidjA cam tmBQ Khoa h^cva Cong ngkt^laii^ cho di tii "Ngh^ 
gid iifbiht^\i4nhihn iic Ai to gen 6 tre la sinh bi phai ahiim asen tni&c sink" mdsa. KC 10 04/11-15. 
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MUTATIONS OF CXCL1 GENE IN PRENATAL ARSENIC EXPOSURE INFANTS 
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SUMMARY i 
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(SA 1240.A) *a, found by gene sequencag of infenl's cord blood samples on two samples have hiah LeiT.^^.ni^T, ^ l i ^ 
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