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NGHIEN CU'U SU BIEN DOI TINH TRANG METHYL HOA DNA
GENE CYP1A1 CUA CAC CU’ DAN HIEN DANG SONG O’ CAC VUNG
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CHIEN TRANH TAI HUYEN A LUG1 VA NAM DONG, THUA THIEN HUE
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Tém tat

Pat van dé: Chat doc mau da cam |3 hda chat diét co dwoc sir dung phd bién nhat dé rai trén I3nh thd Viét
Nam trong chién tranh. Phu phdm cla né, 2,3,7,8-tetrachlorodibenzo-paradioxin (Dioxin), 1a chat cwc déc kho
phan hdy. Anh hudng cla chat diét co nay Ién strc khde clia ngudi Viet Nam va cuu binh My d3 duoc dé cap
trong nhiéu nghién ctru. Tuy nhién, nghién cru vé nhirng tdc dong & mirc dd phan tlr cta Dioxin tén lwu trong
méi trwong trén cac cw dan Viét Nam hién nay sinh sdng trong vung nhiém van chuwa duoc thuc hién. Muc
tiéu: Danh gia méi lién hé gitra chat d6c mau da cam/Dioxin ton lvu trong mdi trudng va nhirng sy thay déi
tinh trang methyl hoa DNA (Deoxyribonucleic acid) trong mau ngoai vi cia cu dan Viét Nam hién dang sinh
sdng & cac vung bi nhiém. Phwong phap nghién ctru: Nghién clru mé ta cat ngang. BSi twong nghién ctru la
188 d6i twgng dén kham chira bénh tai Bénh vién Trudng Dai hoc Y Dugc Hué: 94 ddi twong cho nhédm nghién
clru tir vung rai (A Ludi va Nam Pong, Thira Thién Hué) va 94 d6i twong cho nhém ddi chirng tir ving khéng
rai (tr Quang Binh tré ra Bic). S dung phuong phap MALDI-TOF MS kh3o sét su bién d&i tinh trang methyl
héa DNA trén gene CYP1A1. K&t qua: V&i 22 ddo CpG cla gene CYP1A1 duwoc khao sat, c6 sy gidm methyl héa
tai d30 CpG_2.3.4, d30 CpG_5, ddo CpG_12.13 & nhédm cu dan sinh séng & Nam Ddng, A Ludi so v&i nhém déi
chirng (p< 0,05). Sy giam methyl hoa DNA & phan nhom CASES_F_P so véi ca phan nhdm CASES_ NON_F P va
nhém d6i chirng xay ra & nhiéu vi tri: ddo CpG_2.3.4, ddo CpG_5, ddo CpG_9, ddo CpG_10, ddo CpG_11, dao
CpG_12.13, d30 CpG_17, d3o0 CpG_18.19 (p< 0,05). K&t ludn: Nhdm cu dan sinh séng tai A Luwdi, Nam Déng -
vung bi nhiém Dioxin — cé su giam methyl héa DNA & gene CYP1A1. Nhung sy gidm methyl hda & nhém nay
dudng nhu khdng phai do tac dong cda Dioxin ton luu trong méi trudng hién nay ma nhiéu kha nang da duwoc
di truyén bang con dudng biéu sinh tir nhitng bién d&i methyl héa DNA cla thé hé b6 me, nhitng ngudi phoi
nhiém truc tiép véi Dioxin trong thoi ki rdi chat déc hda hoc chién tranh. Gia thiét nay can sy kiém chirng
qua cac nghién ctru mé rdng vadi than nhan cda phan nhdm CASES_F_P va s6 lugng gene khao sat nhiéu hon.

Tir khéa: Chat déc mau da cam, Dioxin, methyl héa DNA, CYP1A1

Abstract

THE DNA METHYLATION STATUS IN PRESENT DAY
POPULATIONS LIVING IN AREAS OF VIETNAM SUBIJECTED
TO AGENT ORANGE SPRAYING DURING THE WAR IN NAM DONG
AND A LUOI, THUA THIEN HUE PROVINCE
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Introduction: Agent Orange was the most extensively used among herbicides sprayed on Vietnam territory
during the Vietnam War. Its by-product, 2,3,7,8-tetrachlorodibenzo-paradioxin (Dioxin), is an extremely toxic and
persistent chemical. The effects of this spraying on both Vietnamese and United States Veterans health has been
reported in many publications. However, there wasn’t any study of the effects at the molecular level of the residual
Dioxin in the environment on present Vietnamese civilians living in contaminated areas. Objective: To investigate the
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association between residual Agent Orange/Dioxin in the environment and the alterations of DNA methylation in the
peripheral blood of the present day Vietnamese population living in spraying areas. Methods: Cross-sectional studly.
The subjects were 188 individuals who came to Hue University Hospital for health care: 94 individuals for case group
from sprayed areas (A Luoi and Nam Dong, Thua Thien Hue Province), and 94 individuals for the control group from
non-sprayed areas (Quang Binh to North Vietnam). MALDI-TOF MS technique was used to detect the alterations of
DNA methylation of CYP1A1 gene. Results: Among 22 CpG position of CYP1A1 gene were investigated, there were
the DNA hypomethylation at CpG_2.3.4, CpG_5, CpG_12.13 in case group compared to the control (p<0.05). After
dividing case group into 2 subgroups, we found the significant DNA hypomethylation at CpG_2.3.4, CpG_5, CpG_9,
CpG_10, CpG_11, CpG_12.13, CpG_17, CpG_18.19 in subgroup CASES F P compared to CASES_NON_F_P also
control group (p< 0.05). Conclusions: Individuals living in A Luoi and Nam Dong— the Dioxin contaminated areas— had
DNA hypomethylation in CYP1A1 gene. The DNA hypomethylation seem not due to the effects of residual Dioxin in
the environment in present day, it was likely to be inherited by epigenetic way from the DNA methylation alterations
on their parents who had directly exposure to that spraying. This theory should be verified through extensive studies
with CASES_F_P family and more genes will be investigated.
Key words: Agent Orange, Dioxin, DNA methylation CYP1A1

1. DAT VAN BE
Trong chién dich Ranch Hand (1961-1972), 74 triéu lit chat diét cd d3 dwoc rai xudng l3nh thé Viét Nam
nham 1am rung 14 rirng va pha hdy mua mang. Cac chat diét cé duoc goi tén theo mau son cla thung chira.
Trong s6 d6, chat déc mau da cam duoc sir dung nhiéu nhat, chiém khoang 58% téng lugng.
Bang 1. S6 lvong uwdc tinh cac loai chat doc hda hoc dwoc rai xuéng Viét Nam (1961-1972)[1]

Chat diét ¢ Thanh phan S& thung S8 lit N&m st dung
Xanh 13 2,4,5-T 365 75,920 1962
Hong 2,4,5-T 1,315 273,52 1961-63
Tim 2,4-D; 2,4,5-T 12,475 2,594,800 1962-65
Xanh duong Cacodylic Acid 29,330 6,100,640 1966-72
Trang 2,4-D; Picloram 104,800 21,798,400 1966-72
Da cam 2,4-D; 2,4,5-T 208,330 43,332,640 1965-70
Téng 356,615 74,175,920 1961-72

Chat doc mau da cam 13 hdn hop 50/50 cla 2,4-
D va 2,4,5-T. Boc tinh nguy hiém cla né dwoc gay
nén bdi phu pham cla 2,4,5- T ¢ tén |a Dioxin, héa
chat nhan tao kich doc [2] va tén lwu rat |au trong
moi trudng [3]. V& mit 1am sang, cac nghién ctu
d3 liét ké hang loat cac rdi loan/bénh ly lién quan
dén viéc phoi nhiém Dioxin: ung thu mo lién két,
lymphoma, da u tdy, suy giam mién dich,...[4] [5] [6]
[7] va khuyét tat bam sinh & cac thé hé sau [6] [8].
Vé mit sinh hoc phan tl, sau khi dwoc hap thu vao
co thé, Dioxin gdn vao aryl hydrocarbon receptor,
qua d6 tac dong I&n hé théng cytochrome P450 va
gay nén hang loat tdc dong sinh hoc co hai [9] [10]
[11]. V& mét di truyén, sy tadc dong lén nhiém sic
thé chua dwoc chirng minh [12], nhuwng d3 tim thay
sy tac dong lén sy methyl héa cia DNA [13] [14].
Nguwdi ta d3 wdc tinh 10% dién tich mién Nam Viét
Nam va khoang 2,1 - 4,8 triéu nguoi dan [7] phoi
nhidm véi thdm hoa Dioxin I1&n nhat tirng dwoc ghi
nhan trong lich sir: khoang 366 kg [15] dé&n 680 kg
[16]. Huyén A Ludi va Nam Déng lau nay van | diém
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néng vé Dioxin [16] s& |a dia diém ly twéng cho cac
nghién ciru danh gia tac dong cda Dioxin l1én mdi
trudng, strc khde con ngudi.

Methyl héa DNA, sy g&n nhém methyl vao
Cytosin trong Cystosin-phosphate- Guanin (dao
CpG) 13 1 su bién déi bi€u sinh déng vai trd quan
trong trong diéu hoa sy biéu hién gen[17]. Céc
y&u t6 méi trudng bén ngoai tdc dong manh mé
Ién sy methyl héa DNA [18], qua d6 anh hudng
I&n sy chuyén hda, phat trién va strc khde cla ca
thé& d6 va ca céc thé hé sau [17]. Cung v&i ra doi
cla cac ki thuat hién dai, dac biét la MALDI-TOF
MS, s methyl héa DNA dang tré thanh cong cu
quan trong dé nghién ctru sw anh huwdng cia méi
truwong |én strec khde con nguoi [19].

Trong d@ tai ndy, ching tdi s dung ky thuat
MALDI-TOF MS dé& khao sat sy thay d&i sy methyl
héa DNA 1 doan cla gene CYP1A1. Qua dé danh gia
nhi*ng anh hudng cla sy phoi nhiém Dioxin ton lvu
trong mdi trudng 1&n ngudi dan séng & 2 huyén A
Ludi va Nam Déng, Thira Thién Hué.
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2. pOI TUONG VA PHUONG PHAP NGHIEN CU’U

2.1. Thiét ké nghién ctru: Nghién clru mo ta cit ngang.

2.2. Bai twong nghién cliru: Cac d6i tuong dén kham chira bénh tai Bénh vién Trwdrng Dai hoc Y Duoc Hué
tlr thdng 6/2016 dén thang 8/2016.

Tiéu chuan chon mau: - Déng y tham gia nghién cttu. -Thda man yéu cau vé dia du: + Sinh séng tai huyén
A Lwéi va Nam Dong, tinh Thira Thién Hué (viing nhiém Dioxin) duoc dwa vao nhém nghién cttu. + Sinh séng &
mién Bac tir Quang Binh tré ra (vung khéng nhiém) dugc dua vao nhém déi chirng.

Tiéu chuan loai trir: - Khéng ddng y tham gia nghién clru. - Dudi 18 tudi hodc thi€u nang luc hanh vi dan
sy. — Sinh s6ng & cac vung ngoai khu vue nghién ciru. — Noi sinh séng khéng c8 dinh. - Théng tin cung cip khdng
day du.

C& mau va phwong phap chon mau: chon tat ca cac d6i twong dl tiéu chudn trén trong thai gian nghién ctru.

K&t qua: 94 d6i twong cho nhém nghién ctru va 94 dai twong cho nhém ddi chirng. Thong tin mbi doi tuong
duworc dien vao mau in s3n va mau mau toan phan duoc tach chiét DNA tai Khoa Huyét hoc, Bénh vién Pai hoc Y Dugc
Hué. 188 mau DNA nay sau d6 s& duoc phan tich s methyl hda gene CYP1A1 bang primer duoc thiét ké riéng .

Bang 2. Phan bé mau

Nhoém Nghién ctru (CASE) Chirng (CTRL)
S8 lwgng Tudi trung binh S8 luvgng Tu6i trung binh
Nam 47 41.3 47 42.8
\vg 47 38.4 47 39.1
Téng 94 39.9 94 40.9

Nhom nghién ctru sau dé duoc chia lam 2 phan nhom:

+ Phan nhdm CASES_F_P: cé b&/me truc tiép tham gia khang chién & mién Nam giai doan 1961-1972
+ Phan nhdm CASES_NON_F_P: cdc d6i twong con lai

2.3. Phuong phap nghién ciru

- Tach chiét DNA t&r mau mau toan phan bing ki thuat Salting out.

- Kiém dinh DNA tach chiét bang NanoDrop 2000/2000c spectrophotometer (Thermo Scientific).
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- Chuyén d&i DNA véi Bisulfi bdng bo sinh phdm EZ-96 DNA Methylation KIT® (ZYMO RESEARCH®,
Hoa Ky): Cytosin d3 gdn nhom methyl khdng bi thay d6i, cytosine khong gdn nhém methyl sé duoc
chuyén héa thanh Uracil.

Hinh 1. Su chuyén d6i DNA véi bisulfit

- Thiét k& primer cho gene CYP1A1 duoc khdo sat bing phan mém EpiDesigner, gitp tao ra cac doan
mdoi twong thich cho céc th&r nghiém methyl hda véi cdng nghé Sequenom®EpiTYPER®.
+ M®i xubi: 5 - aggaagagag + trinh ty dac hiéugen — 3’

(10mer trinh tw dudi)

+M@6inguwoc:  5’- cagtaatacgactcactatagggagaaggct + trinh tu ddc hiéu gen— 3’
Pubi T7-promotor
8 cdp base chén (ngdn cdc chu ki khdng hoat dong
va hang dinh déGu 5’ cho phdan trng RNase A)
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- Thuec hién k§ thuat PCR, sau dé cit déc hiéu tai
vj tri Uracil véi enzyme RNase A, phan tich san phdm
b&i may Sequenom MassARRAY® MALDI-TOF MS.
T ti s6 gilra cytosine khdng methyl hda vdi cytosine
dugc methyl hda s& cho ta ti 18 phan trdm cytosine
dugc methyl héa tai méi vi tri (0- 100%).

Uy

NM (CpG 02) M (CpG 02)

0% methylation
25% metmylation

50% methylatien

100% methylation

Figure I1. 8. Ratio of non-methylated to methylated DNA
Hinh 2. Céch tinh ti I& phan tram sy methyl héa

3.1. Su gidm methyl héa DNA gene CYP1A1

- Viéc so sanh sy methyl héa tai mdi vi tri dao
CpG cla cdc nhdm va phan nhém dugc thyc hién
bai théng k& ANNOVA 1 chiéu véi phdn mém SPSS
Statistics20.

3. KET QUA NGHIEN cU'U

Trén doan gene CYP1A1 dugc khao séat c6 22 vi
tri dao CpG, duwoc danh sb an luot tir ddo CpG_1
dén d3o CpG_22. Trong s8 dd, cé nhitrng vi tri dao
CpG qud gan nhau, khéng thé khao sat riéng 1é duorc,
vidu: ddo CpG_2.3.4, ddo CpG_7.8, ddo CpG_12.13,
ddo CpG_15.16, ddo CpG_18.19. Do d0, ta sé phan
thanh 16 vi tri dao CpG dé danh gid. Qua phan tich,
chuing t6i thu duoc két qua nhw sau:

Bang 3.1. So sanh sy methyl héa DNA cla gene CYP1A1 gitra nhdm nghién ctru va nhédm chirng

CTRL CASE B30
P SD MEAN SD MEAN CpG
0.079 0.06034 0.3098 0.05439 0.2950 1
0.010 0.09009 0.3848 0.09526 0.3498 234
0.001 0.10364 0.1902 0.06238 0.1487 5
0.751 0.12233 0.5260 0.10698 0.5206 6
0.631 0.10899 0.7912 0.12380 0.7830 7.8
0.067 0.13782 0.4130 0.13323 0.3766 9
0.074 0.13019 0.4831 0.10763 0.4518 10
0.067 0.06307 0.7124 0.05377 0.6967 11
0.043 0.06635 0.6036 0.06166 0.5846 12,13
0.322 0.06655 0.8311 0.04977 0.8226 14
0.078 0.06414 0.7974 0.06424 0.7809 15.16
0.067 0.06307 0.7124 0.05377 0.6967 17
0.056 0.04171 0.9162 0.03940 0.9276 18.19
0.836 0.08280 0.9063 0.07124 0.9039 20
0.278 0.03169 0.9679 0.02568 0.9724 21
0.694 0.10664 0.9316 0.11152 0.9253 22
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Bi€u db 3.1. So sanh su methyl héa DNA gene CYP1A1 gitta nhém nghién ciru va nhém chirng
Pudng ké mau da cam: nhém nghién ciru, sinh séng Nam Péng, A Lurdi; dwdng ké mau xanh |14 cidy: nhém
déi chirng, duwdng ké mau do nét dirt: ving khdc biét cé y nghia théng ké (p<0,05).
Dua vao Bang va Biéu d6 3.1, ta thay co sw giam cd y nghia théng ké ti 1& methyl héa DNA tai 3 vi tri 1 ddo
CpG_2.3.4, d30 CpG_5 va dao CpG_12.13 & nhdm sinh s6ng & Nam Ddng va A Ludi (CASE) khi so sdnh véi nhém
ddi chirng (CTRL) (p<0,05). Nhirng vi tri nhu ddo CpG_9, ddo CpG_10, dao CpG_15.16, ddo CpG_18.19, sy khac
biét twong d&i rd nhung khdng cé y nghia théng ké.
3.2. Sy gidam methyl h6a DNA & phan nhém CASES_F_P
Bang 3.2. So sanh s methyl héa DNA cla gene CYP1A1 gitra CASES_F_P, CASES_NON_F_P va nhom chirng

p CTRL (3) CASES NON_F_P(2) CASES_F_P (1) bao
@206 |[@@ (1) (2) (3) SD MEAN SD MEAN SD MEAN Pe
0315 | 0.170 0.092 0.06034 | 0.3098 | 0.05776 | 0.3002 | 0.04474 | 0.2834 | 1
0.190 | 0.022 0.002 0.09009 | 0.3848 | 0.10014 | 0.3648 | 0.07437 | 0.3162 | 2.3.4
0031 | 0.023 0.001 0.10364 | 0.1902 | 0.06725 | 0.1585 | 0.04327 | 0.1269 | 5
0502 | 0.012 0.064 0.12233 | 0.5260 | 0.11492 | 0.5389 | 0.07287 | 0.4797 | 6
0.601 | 0.797 0.858 0.10899 | 0.7912 | 0.14086 | 0.7808 | 0.07428 | 0.7879 | 7.8
0.636 | 0.005 0.002 0.13782 | 0.4130 | 0.14235 | 0.4023 | 0.08752 | 0.3190 | 9
0.655 | 0.002 0.001 0.13019 | 0.4831 | 0.11365 | 0.4742 | 0.07211 | 0.4017 | 10
0.523 | 0.009 0.011 0.06307 | 0.7124 | 0.05369 | 0.7063 | 0.04815 | 0.6752 | 11
0.619 | 0.001 0.001 0.06635 | 0.6036 | 0.06091 | 0.5985 | 0.05191 | 0.5534 | 12.13
0.544 | 0.438 0.493 0.06655 | 0.8311 | 0.04740 | 0.8252 | 0.05512 | 0.8166 | 14
0426 | 0.063 0.037 0.06414 | 0.7974 | 0.06640 | 0.7891 | 0.05585 | 0.7624 | 15.16
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0.523 0.009 0.011 0.06307 | 0.7124 | 0.05369 | 0.7063 0.04815 | 0.6752 17
0.003 0.004 0.004 0.04171 | 0.9162 | 0.03460 | 0.9352 0.04444 | 0.9103 | 18.19
0.079 0.588 0.863 0.08280 | 0.9063 | 0.07413 | 0.9066 0.06516 | 0.8979 20
0.311 0.857 0.549 0.03169 | 0.9679 | 0.02696 | 0.9728 0.02300 | 0.9717 21
0.270 0.436 0.565 0.10664 | 0.9316 | 0.13115 | 0.9178 0.03959 | 0.9421 22
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Biéu d6 3.2. So sanh sy methyl héa DNA cla gene CYP1A1 gitta CASES_F_P, CASES_NON_F_P va nhém chirng
Dudng ké mau do: phdn nhém CASES_F_P; dudng ké mau tim nét dit: phdn nhém CASES NON_F_P; dudng ké mau
xanh Id cdy: nhém déi chirng, duwdng ké mau xanh duwong nét dit: viing khdc biét 6 y nghia théng ké (p<0,05).

Dwa vao Bang va Biéu d6 3.2, sy gidm meth-
yl héa DNA cla gene CYP1A1 & phan nhédm CAS-
ES_F_P xu&t hién ré rang va nhiéu vij tri khi so sdnh
v&i phan nhom CASES_NON_F_P va nhém chirng
(p<0,05), d6 la cac vi tri ddo CpG_3.4.5, dao
CpG_5, dao CpG_9, dao CpG_10, ddo CpG_11,
dao CpG_12.13, dao CpG_17, dao CpG_18.19. Khi
so sanh phan nhom CASES_NON_F_P v&i nhém
chirng, mirc d6 methyl héa gan nhu tuong déng.
Sy khac biét 13 rat nho, xay ra & vij tri ddo CpG_5
va dao CpG_18.19 (p<0,05).

4. BAN LUAN

4.1. Su giam methyl héa DNA gene CYP1A1

Ti nhi*ng sy khac biét cé y nghta théng ké vé ty
I& methyl héa DNA & 3 vi tri: dao CpG_2.3.4, dao
CpG_5 va ddo CpG_12.13 va cac vj tri tiém nang
(can céac nghién clru sau nay véi c& mau I&n hon
dé khao sat thém su khac biét) nhw: ddo CpG_9,
ddo CpG_10, ddo CpG_15.16, dao CpG_18.19,
gitta nhdm nghién ciru va nhdm chirng, chiang toi
gia thiét rang Dioxin d3 gay nén su gidm methyl
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héa & doan gene CYP1Al & cuv dan sinh séng &
cac vung phoi nhiém. & nghién ctru nay ching toi
chi khdo sat doan gene c6 d6 dai khodng 200-600
base trén téng s6 6000 base cla gene CYP1Al,
nam & locus nhiém sic thé 15q24 va khéng danh
gid sy bi€u hién gene. Tuy nhién, vé&i viéc lam
gidm methyl héa DNA, Dioxin c6 kha nang sé& lam
tédng biéu hién gene CYP1A1. Piéu nay hoan toan
phu hop véi cac nghién clru trudc day [20] [21]
[22]. Nhu d3 biét CYP1A1 la mét enzyme trong hé
théng Cytochrome 450. Hé théng nay déng vai tro
cuc ki quan trong trong co thé: xuc tac cho cac
phan (ng chuyén héa thudc, lipid, cholesterol...
cling nhu cédc chat sinh ung thu. Cac nghién ctru
d3 chi ra su tidng biéu hién cla CYP1A1 lién quan
dén nhiéu loai ung thu va bénh ly [21] [22] [23].
M6 hinh bénh tat cGa nan nhan chat déc mau da
c6 kha nang lién quan dén sy thay d6i methyl hoa
DNA céc gene ma CYP1A1 l1a mét trong s6 d6.

4.2, Sy giam methyl héa DNA & phan nhém
CASES_F_P

V@i sy gidm methyl hoa DNA cua gene CYP1A1 &
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phan nhém CASES_F_P xuat hién rd rang va nhiéu vi
tri khi so sdnh v&i phan nhém CASES_NON_F P va
nhom chirng (p<0,05), trong khi phdn nhém CAS-
ES_NON_F_P v&i nhdm chirng c6 mirc do methyl hoda
gan nhu twong dong, dwa dén gia thiét rang sy giam
methyl hoa DNA & gene CYP1A1 khong xay ra do phoi
nhiém véi Dioxin ton lwu trong mai trudng ngay nay
ma do do su phoi nhiém clia b& me clia ho véi Dioxin
trong thoi ki rdi chat doc hda hoc. Su tac dong cla
Dioxin d6 d3 tadc dong Ién sy methyl héa DNA cla thé
hé b& me, sau d6 nhitng su thay d6i nay duwoc truyén
lai cho thé& hé sau théng qua con dudng di truyén
biéu sinh (epigenetics). D& chirtng minh cho gia thiét
nay doi hoi phai tién hanh nhitng thi nghiém véi quy
md I&n hon vé&i viec mé rong c& mau va s lwong gen
duwoc phan tich. Tuy nhién vé&i nhitng ngudn lyc han
ché, ching téi mong muén s& chirng minh sy thay doi
d6 khong phai 1a hién twong ngdu nhién bang cich
thuc hién viéc Iay mau va phan tich cung doan gene
dé véi anh/chi/em cla céc ca thé trong phan nhém
CASES_F_P. Cung véi dé sé la khdo sat xem cé hay
khong su di truyén cac thay d6i methyl héa dé cho
thé hé tiép theo bing cach phan tich mau mau cla
con/chdu clia cac ca thé trong phan nhém nay.

5. KET LUAN

Qua viéc khao sat sy methyl hda DNA trén 1 doan
gene CYP1A1 cé chira 22 vi tri do CpG béng ki thuat
MALDI-TOF MS trong mau méu toan phan 188 ddi

twong dén kham chira bénh tai bénh vién Truong Dai
hoc Y Duoc Hué, ching t6i nhan thdy nhdm sinh séng
& A Luéi va Nam Bong- vung phoi nhiém véi Dioxin- ¢6
sy giam tinh trang methyl hda & 3 vi tri ddo CpG_2.3.4,
dao CpG_5, dd0 CpG_12.13 (p<0.05). Sy giam tinh trang
methyl hda nay & phan nhém CASES_F_P xuét hién rat
rd rang va & nhidu vij tri dao CpG, trong khi phan nhdm
CASES_NON_F_P kha twong ddng vdi nhdm ching.
Diéu do hinh thanh nén gid thiét rang Dioxin ton lwu
trong méi trwong ngay nay & ving bi nhiém chat doc
mau da cam khdng gay nén cac bién déi methyl hda
DNA, ma su bién déi methyl hda dé duoc di truyén qua
con dudong biéu sinh tlr sy phoi nhiém Dioxin truc tiép
clia b& me cac déi twong do trong thoi ki rdi chat doc
héa hoc. Viéc chitng minh cho gid thiét nay can dén
nhi*ng nghién ctru tiép theo.

Cac tir viét tat:

2,4-D: 2,4-Dichlorophenoxyacetic acid

2,4,5-T: 2,4,5-Trichlorophenoxyacetic acid

CpG: Cytosine — phosphate — Guanine dinucleotides

CYP1A1: Cytochrome P450, family 1, subfamily
A, polypeptide 1

DNA : Deoxyribonucleic Acid

MALDI-TOF MS: Matrix Assisted Laser Desorp-
tion lonization-Time Of Flight

Mass Spectrometry

SD: Standard Deviation
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