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Abstract: The metabolism of Isoniazid, one of the first-line antituberculosis drugs for TB
treatment and prophylaxis, depends on the acetyltransferase 2 acetylation (NAT2) phenotype.
Different phenotypes of NAT2 will lead to differences in drug concentration and the risk of
uncontrolled side effects, such as hepatitis, peripheral neuropathy, gastrointestinal disorders
(nausea, vomiting, and stomach pain). These risks are related to the presence of mutant NAT2
alleles such as NAT2*5 (¢.341T> C), *6 (¢c.590G> A) and *7 (c.857G> A), that reduce the N-
acetyltransferase activity. Therefore, the genotyping method for NAT2 polymorphism using RFLP
and Sanger sequencing was established. The method was successfully applied to determine the
polymorphism of 84 TB patients. This study provides a better tool for analyzing NAT2 gene to
assist clinicians in treating isoniazid.
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Tém tat: Isoniazid 1a mot trong cac thudc chéng lao hang mt trong diéu tri va dy phong lao, sy
chuyen hoéa ctia thue nay phu thudc vao kiéu hinh acetyl hoa cua enzym N-acetyltransferase 2.
Kiéu hinh chuyén hoa isoniazid khac nhau s& dan dén khac biét vé ndng do thudc va nguy co tac
dung khong mong mudn (viém gan, bénh ly than kinh ngoai vi, tic dung phu trén duong tiéu hoa
nhu buon n6n, ndn, dau da day). Su khéac biét vé kiéu hinh chuyén hoa isoniazid c6 lién quan dén
su xuit hién cua céac alen dot bién thudc gen NAT2 lam giam hoat tinh acetyl hoa ctia enzym N-
acetyltransferase 2 nhu NAT2 *5 (¢.341T > C), *6 (¢.590G > A) va *7 (¢.857G > A). Chinh vi vay,
ching t6i tién hanh xdy dung quy trinh phan tich gen NAT2 trén bénh nhan lao sir dung phuong
phap RFLP va giai trinh ty gen. Quy trinh phan tich gen da dugc ap dung thanh cong dé xac dinh
da hinh gen NAT2 & 84 bénh nhén lao. Két qua ciia nghién ctru nay s& cung cap thém cong cu hd
trg cac bac si trong y hoc ca thé hoa véi diéu tri isoniazid.

Tir khoa: Enzym NAT?2, isoniazid, da hinh don nucleotit, RFLP, giai trinh tu.

1. Pit van dé

Theo Hudng dan ciia T6 chirc Y té thé gidi
vaChuong trinh Chéng lao Qudc gia, cac thude
chéng lao hang 1 gdm c6 isoniazid, rifampicin,
ethambutol, pyrazinamid, streptomycin. Trong
do, isoniazid (viét tat 1a INH) dong vai tro then
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chét va duoc str dung rong rai trong didu tri va
du phong lao [1]. Isoniazid & dang ty do (chiém
40%) c6 tac dung we ché sy téng hop acid
mycolic cta vi khuan lao. Thudc duge chuyén
hoa chu yéu bang con duong acetyl hoa nho
enzym N- acetyltransferase 2 (viét tat 1a NAT2)
co trong gan va ong tiéu hoa. Sy chuyén hoa
nay co thé tao nhidu san phdm gy doc cho gan
nhu hydrazine, acetyldiazen... Téc do acetyl
hoa ciia enzym NAT2 thay doi ¢ mdi ngudi va
dugc chia 1am 3 dang kiéu hinh 1a acetyl hoa
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cham, acetyl hoa trung gian va acetyl hda nhanh
[2-3]. Cac nghién ctru trudc day di chi ra rang,
bénh nhan mang kiéu hinh acetyl héa cham c6
ndéng do INH trong huyét tuong cao hon 2 kiéu
hinh con lai, lam tang ti 1¢ ton thuong gan [4].
Mit khac mot sé nghién ctru ciing cho thay kiéu
hinh acetyl héa INH khéc nhau ciing anh huong
dén duoc dong hoc cua INH trong huyét tuong.
Nghién ctu trén 224 bénh nhan diéu tri lao
bang isoniazid da chirng minh nhitg bénh nhan
¢6 kiéu hinh acetyl hoa cham giy doc cho gan
nhidu hon bénh nhan c6 kiéu hinh acetyl hoa
nhanh (26,4 % so voi 11,1 %) [5]. Ngoai ra, cac
tac dung khong mong mudn ciing gia ting do
giam tdc do thanh thai khi diéu tri don 1¢ hodc
khi phdi hop giita isoniazid va rifampicin trén
bénh nhén lao ¢6 kiéu hinh acetyl hoa cham [6].
Hoat tinh enzym NAT2 thap lam xuit hién ton
thwong da diy than kinh khi diéu tri bang
isoniazid khong phdi hop véi pyridoxal [3].
Nhu vay, nhiéu nghién ctru 1am sang da chi ra
hiéu qua diéu tri khac biét gitta cac dang kiéu
hinh cua enzym NAT2, bénh nhin mang kiéu
hinh acetyl héa chdm c6 nguy co that bai cao
hon cac nhom khac [7-8].

Trong cac alen gy ra kiéu hinh acetyl hoa
cham, cac alen NAT2*5, *6, *7 phd bién va
dugc tap trung nghién ctru nhiéu nhit [9]. Alen
NAT2*5 (c.341T > C) va NAT2*7 (c.857G
>A)gay ra sy thay doi cdu hinh protein, qua d6
gdy giam hoat tinh enzym. Alen
NAT2*6 (c.590G>A) lam giam do bén cua
enzym NAT2 [2].

Nam 1973, mdt bao céo cua td chuc Y té
Thé gi¢i dd nhan manh tAm quan trong cta viéc
xac dinh kiéu hinh acetyl héa ctia bénh nhan
méc lao trong tién lugng dap tmg didu tri v6i
isoniazid [10]. Tuy nhién, viéc nghién ctru ciing
nhu Ung dung quy trinh phan tich kiéu gen
NAT2 vio thuc hanh 1am sang ¢ Viét Nam van
chua duogc quan tdm dung muac. Chinh vi vay,
ching t6i tién hanh quy trinh phéan tich gen
NAT2 sir dung phuong phap phén tichda hinh
d6 dai doan cit giéi han (restriction fragment
length polymorphism, viét tait RFLP) va giai
trinh tu. Day la hai phuong phép xac dinh céac

dot bién diém dugc st dung phd bién va dé
dang mg dung tai cac co sd phén tich gen,
kham chita bénh cua Viét Nam hién nay.Muc
tiéu cta ciia nghién ciru nay 1a: (1)Tdi uu hoa
quy trinh xac dinh cac da hinh NAT2*5, *6 va
*7 trén mau mau bénh nhan mic lao tai Viét
Nam, (2) Ap dung quy trinh dé x4c dinh kiéu
gen ctia mdt s6 bénh nhan lao.

2. Poi twgng va phuwong phap nghién ciru

Nghién ctru dugc tién hanh theo phwong
phap mé ta cit ngang, sitr dung phuong phap
chon mau thuén tién. Di trong nghién ctu 1a
84 bénh nhan mic lao tai Bénh vién Phoi Trung
wong, Bénh vién Phoi Ha Noi, Bénh vién 74
Trung. Nghién ciru tuan thu theo quy dinh va
duogc thong qua boi Hoi dong dao dirc cia Khoa
Y Duoc, PHQG Ha Noi. Cac thi nghiém dugc
thuc hién tai Phong thi nghiém cia B6 mén Y
duoc hoc Co sd, Khoa Y Duogc, Pai hoc Quéc
gia Ha Noi.

Thu thip va bdo qudin mébu mdu: Mau mau
toan phﬁn 1éy tir tinh mach cua bénh nhan duoc
bao quan trong ng chuyén dung chéng dong
bang EDTA, luu ¢ -20°C cho dén khi sir dung.

Tdch chiét ADN tong so6: ADN tong s6
dugc tach chiét tir 84 miu mau bang E.Z.N.A
Blood DNA mini kit (Omega-Biotek). Két qua
thu dwoc duge danh gia chat luong thong qua
dién di trén gel agarose 1,2 %, sit dung thang
chuin DNA MHindIII ladder va do quang phd
hép thu & budc séng 260 nm va 280 nm.

Nhin dong gen doan gen NAT2 bang
PCR: Cap mdi 5-GGA ACA AAT TGG ACT
TGG-3'va 5-TCT AGC ATG AAT CAC TCT
GC-3' da sir dung trong mot sd nghién ciu
trude day [11] duoc dat tong hop hoa hoc &
cong ty PHUSA Biochem (Viét Nam). Bé co
quy trinh nhin dong dic hiéu va 6n dinh, ching
toi tién hanh t6i wu nhiét do gén moi, néng do
ADN khuén tham gia phan Ung su dung
Kapa2G Robust Hotstart ADN polymerase
(Technismax). Chu trinh nhiét gom 3 giai doan:
bién tinh 95 °C trong 3 phut; 35 chu ki: 95 °C
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trong 10 gidy, gin mdi trong 15 gidy, 72 °C
trong 60 gidy; thoi gian kéo dai cudi 72 °C
trong 10 phat. San pham PCR dugc kiém tra
trén gel agarose 1,5 %. Nhimng san pham nhan
dong thanh cbéng duwoc tinh sach bang
E.ZN.A® CyclePure Kit (Omega-biotek)
trude khi tién hanh phan tich gen.

Xdc dinh kiéu gen NAT2 bang RFLP: San
phim PCR sau khi dugc tinh sach s& dugc pha
lodng vé ndng do 100 ng/pl dung cho phan tmg
cit. Cac enzym cat gioi han loai FastDigest
mua tir hang Thermo Scientific. Alen NAT2*5
khong ¢6 vi tri nhan biét cia enzym cit, tuy
nhién lai lién két chat ché véi ¢.481C > T ¢o vi
tri nhan biét ctia Kpnl. Chinh vi vdy, chung t6i
xac dinh kiéu gen NAT2*5 thong qua kiéu gen
cua c.481C > T. Alen NAT2 *6, *7 duogc xac
dinh théng qua phan ung cat v6i cac enzym lan
luot 1a Tagl, BamHI. Md&i phan ng cit c¢6 tong
thé tich 10 ul bao gom 3,5 ul ADN, 1 pl 10X
enzym Buffer, 1 pl FastDigest enzym va 4,5ul
nudéc khir ion. Thoi gian U chung cho cac
enzym cat 1a 5 phut & 37 °C, bat hoat enzym
trong 5 phat & 80 °C. San pham cit NAT2*5 va
*7 duoc dién di trén gel agarose 2 %. San pham
cit NAT2*6 dién di trén gel acrylamide 10 %,
hién hinh bang phwong phap nhudém bac.

Xdc dinh kiéu gen bang gidi trinh ti. San
pham PCR sau khi tinh sach s& giri dén hang
First base (Malaysia) dé giai trinh tu. Két qua
gii vé s& dugc phan tich trén phin mém
BioEdit version 7.1.9, qua d6 xac dinh kiéu gen
cua bénh nhan.

3. Két qua

Tdach chiét DNA téong sé: DNA tong sb
dugc tach chiét thanh cong vi mot baing DNA
13 nét, cho thdy DNA thu duoc it bj dut giy.
Chat luong DNA tir cic mau khac nhau tuong
ddi déng déu va 6n dinh, thé hién qua cac bang
dién di c6 do sang cao. Két qua do quang phd
hap thu cho chi s6 ODzsops0 dao dong trong
khoang tir 1,6 dén 2,0. Két qua nay cho thay

DNA ddm bao d6 tinh sach va du diéu kién dé
tién hanh phan ing nhan dong tiép theo.

MI 1 2 3 4 5 6 7 8 9 10 11 12

23.1Kb

Hinh 1. Két qua DNA t6ng sb tach chiét dién di trén
gel agarose 1,2%.LanM1: thang chudn DNA
MHindlll; Lan 1 — 12: san pham DNA tdng s6 cta
12 miu nghién ctru.

Nhiét 3 (°C)
M 511 52,6 53,6547 55,8578 58 58,9 59.5 599 (-

1093bp

Nong d6 DNA ( ng/ul)
25 50 100 150 200 250 (-)

M

«— 1093bp
B)

M1 2 3 456 7 89 10 ()

&)
+— 1093bp

Hinh 2. Két qua tdi wu phan tng PCR nhan dong gen
NAT2 trén gel agarose 1,5%.(A) Két qua t6i wu nhiét
d6 gan moi DNA; (B) Két qua t6i wu nong do; (C)
Két qua nhan dong gen NAT2 10 ctia mau nghién
ctru theo diéu kién tdi wu. Lan M: O Gene Ruler
Ladder DNA marker, Lan (-): d6i chimg am.

Nhin dong gen doan gen NAT2 bing
PCR: Chiing t6i tién hanh PCR trén 10 nhiét do
khéc nhau trong dai nhiét tr 51,1 °C dén
59,9 °C. Nong do DNA nhéan dong tdi wu dugc
xac dinh tu dai néng d6 ctia mau lan luot 1a 25,
50, 100, 150, 200 va 250 ng/pl. Két qua dién di
trén Hinh 2A cho théy tai nhiét do gén moi
58°C cho bang sang nhat nén dugc chon 1a nhiét
d6 gin mdi cho cac phan tmg tiép theo. Két qua
dién di trén Hinh 2B cho thdy PCR thanh cong
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v6i nong dd DNA tong sd tir 150-250 ng/ul, tuy
nhién ndng d6 DNA khuén téi wu nhat 1a 200
ng/ul. Dya vao kich thudc ctia marker, chung
t6i nhan thiy da nhan dong thanh cong 33 mau
bénh pham trong nghién ctru voi kich thudc phu
hop véi kich thudc tinh toan 1y thuyét ban dau
1a 1093 bp. Hinh 2C 14 anh dién di san pham
nhan dong gen NAT2 cta mot sé bénh nhan lao.
Tat ca cac thi nghiém déu c6 dbi chimg 4m dam
bao mau nghién ciru khong bi ngoai nhiém.

Xéac dinh kiéu gen NAT2 bang RFLP.

Xac dinh kiéu gen NAT2*5 bang Kpnl:
Kpnl cit alen kiéu dai 481C thanh 2 bing c6
kich thudc 659 bp va 434 bp va khong cit dbi
v6i alen dot bién 481T. Chinh vi vay, kiéu gen
ddng hop tir kiéu dai CC s& cho hai bang véi
kich thude 1a 659 bp va 434 bp; kiéu gen di hop
tir CT cho ba bing c6 kich thudc lan luot 1a
1093, 659 va 434 bp; kiéu gen ddng hop tir dot
bién TT khong bi cit cho mot bang véi kich
thude 1093 bp. Tur két qua nghién ctru vé alen
481C, chung t6i xac dinh alen NAT2*5 boi vi
khi x4y ra dot bién 481T thi dong thoi cling xay

ra dot bién thay 341C va nguoc lai (Hinh 3A).

Xdc dinh kiéu gen NAT2*6 bang Taql: Taq|
¢6 3 vi trf nhan biét cua alen kiéu dai G va chi
¢6 2 vi tri nhan biét cua alen dot bién A. Chinh
vi vay, kiéu gen ddng hop tir kiéu dai GG sau
khi cét bang enzym gi6i han s& cho 4 bang dién
di véi kich thude 316, 226, 170 va 381 bp. Kiéu
gen di hop tor GA cho 5 bang dién di voi kich
thude 396, 381, 316, 226 va 170 bp. Kiéu gen
ddng hop tir dot bién AA s& cho 3 bang dién di
v6i kich thuge 396, 381 va 316 bp (Hinh 3B).

Xac dinh kiéu gen NAT2*7 bang BamHI:
BamHI cit alen kiéu dai G thanh 2 bang c6 kich
thude 810 bp va 283 bp va khong cit ddi véi
alen dot bién A. Chinh vi vay.kiéu gen dong
hop tir kiéu dai GG s& cho 2 bang voi kich
thudc 810 bp va 283 bp, kiéu gen di hop GA
cho 3 bang vai kich thude 1093, 810 va 283 bp.
Kiéu gen dong hop tir dot bién AA khong bi cat
cho 1 bang duy nhat véi kich thuéc 1093 bp
(Hinh 3A).

NAT2*S NAT2*7 Két qui gidi trinh ty alen NAT2% '
M TT CT_CC AA GA GG _ |
1093%p 1093bp A | | ‘l\"' { \I
P si0bp , , 1 . | . ARAREARREAS: | ! |
b o= TT(d6ng hop t kitu dai) TC (di bop t9) CC (dbug bop t¥ 3ot bitn)
W3bp . APPTTY .
Két qui gidi trinh ty alen NAT2% '
A) v - 4
Kpnl BamH1 d .
NAT2*6 L ) .}.‘ i SV
M2 AX GA GG = } - | —— 1
GG (ddng hop tir kidu dai) GA (di hop ti) AA (ddng hop tir 3ot bién)
Két qui gidi trinh ty alen NAT2*7
e b  —=396bp - .
W b b e —e3s1bp
e - ~+ 316bp
-
< Al —~e226bp | [ b A4
3 [ ~170bp A e =l W A0V U
B) C) | GG (abaghop tikitadsi)|  GA (dibop i) AA (8dng hop t& 33t bids) |
Taql

Hinh 3. Phan tich kiéu gen NAT2 dua vao RFLP (A, B) va giai trinh ty (C). (A) Céc kiéu gen NAT2*5, *7
dién di trén gel agarose 2%. (B) Kiéu gen NAT2*6 dién di trén gel acrylamide 10%. Lan M: 100 bp DNA
marker. Lan M2: Lonza DNA marker.
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Xic dinh kiéu gen NAT2 bang gidi trinh
tw: Giai trinh tyla tiéu chuan vang de xac dinh
cac dot bién diém. Trén phian mém BioEdi
verson 7.1.9, mdi loai nucleotit dugc thé hién
bang mot dinh véi mau dic trung (A: mau xanh
la cay, C: mau xanh da troi, G: mau den,
T: mau d6). Hinh 3Cla két qua giai trinh tu thu
duoc sau khi phan tich 33 bénh nhan. Tién hanh
phan tich kiéu gen bang RFLP va gidi trinh tu
cho két qua khop nhau 100% cho thdy d chinh
xac cao cua 2 phuong phap. Nhu viy, ca hai
phwong phap nay déu c6 thé dung dé phan tich
gen NAT2 mdt cach doc lap.

84 bénh nhan lao déu xdc dinh dugc kiéu
gen NAT2 thanh céng véi quy trinh phan tich
dugc xay dung va toi wu. Voi NAT2*5, ¢6 78
bénh nhén c6 kiéu gen dong hop tir kiéu dai TT,
10 bénh nhan c6 kiéu gen di hop tir TC va 1
bénh nhan c6 kiéu gen dong hop tir dot bién
CC. V&i NAT2*6, c6 41 bénh nhan c6 kiéu gen
ddng hop tir kiéu dai GG, 31 bénh nhan c6 kiéu
gen di hop tir GA va 12 bénh nhan c6 kiéu gen
ddng hop tir ot bién AA. Véi NAT2*7, ¢6 66
bénh nhén c6 kiéu gen dong hop tir kiéu dai GG,
16 bénh nhén c6 kiéu gen di hop tir GA va 2 bénh
nhén c6 kiéu gen ddng hop tir dot bién AA.

4. Ban luin

Trén thé giéi hién nay co nhiéu phuong
phép phan tich SNP dugc su dung nhu sir dung
dau do DNA (DNA probe), phan tich  dahinh
ciu tao soi don (single strand conformational
polymorphism), giai trinh ty, phan tichda hinh
d6 dai doan cit gigi han (RFLP), sic ki long
cao 4p bién tinh (Denaturing high performance
liquid chromatography), phan tichDNA bang vi
ddy (DNA microarray),... V&i gen NAT2 hau
hét cac nghién ctru sir dung hai phwong phap 1a
giai trinh ty va RFLP. RFLP ¢6 uu diém 1a k¥
thuat thao tac don gian, cho két qua nhanh, c6
do tin cdy cao vachi yéu ciu céc thiét bi nghién
ctru co ban cho phén tich gen nhu may PCR va
hé thong dién di nén nhidu co so c6 thé ap
dung.Dé phan tich 3 SNP di néu cua NAT2,

hién nay gi4 thanh ctia RFLP ré bang 1/3 so véi
giai trinh ty, phan tich va tra két qua 6 tiéng
(bang thoi gian néu tu giai trinh tu). Tuy nhién
dé ha chi phigidi trinh ty Sanger, cic co s&
thuong phai gom tdi thiéu 8 phan tng cho mdi
lan chay. Néu gui giai trinh ty tai co s¢ khac,
thoi gian phan tlch s& dai hon do mit thém thoi
gian chuyén miu. Tuy nhién, RFLP chi phan
tich duoc 1 dot bién trén gen NAT2véi mdi loai
enzym cat. D6i véi phuong phap giai trinh tu,
hién nay gia thanh mau phan tich ngdy cang
giam, sd lugng cac co s& O may giai trinh ty
trong nudc ngay cang nhiéu. Vi vy, tai cac co
SOy té nghién ctru khong co6 hé thong giai trinh
tu van c6 thé tién hanh giri mau sang co s¢ khac
doc. Uu diém chinh cia giai trinh tu 1a cung
cp dy du thong tin vé cac diém dot bién c6
trong phan doan gen duoc khuéch dai, vi vay
rat pht hop cho cac nghién ciru chua xac dinh
rd dwoc da hinh lién quan dén bénh 1y quan
tam. Trong nghién ctru nay, cip mdi st dung
cho phép nhén dong toan by ving gen ma hoa
cho enzym NAT?2, vi vy ngoai alen *5, *6, *7
thi cac alen khac cling dugc xac dinh. Nhu vay,
khi 4p dung vao thuc hanh lam sang, déi voi
cac bénh nhan yéu cau guri két qua sém, phuong
phap RFLP thé hién rd uu diém Ve thoi gian.
Con Véi cac nghién ciru xac dinh mdi lién quan
gilra cac dot bién trén gen NAT2 véi mot bénh
ly ndo né, giai trinh tu 14 lya chon dé cung cap
ti da cac thong tin di truyén trén gen NAT2 cua
bénh nhan.

Két qua nghién ctru trén 84 bénh nhan cho
thidy quy trinh phan tich kiéu gen NAT2 cua
chung t6i dam bao tinh chinh xac, d¢ lap lai va
on dinh. Viéc nhan dong gen NAT2 c6 kich
thuéce dai hon 1 kb thuong gay khé khan trong
qué trinh khuéch dai gen. Bén canh do6, bénh
nhan lao thuong phai diéu tri phdi hop nhiéu
thudc, cac thude co thé ton luu trong mau DNA
thu dugc va tic ché PCR. Chinh vi vay, ching
toi Iwa chon Kapa2G™ Robust Hotstart Ready
Mixvéi uu diémla kha niang khuéch dai gen du
c6 hién dién ctia mot s chét e ché PCR hodc
v6i cac mau DNA c¢6 do tinh sach thap. Ngoai
hoat tinh 5’-3” DNA polymerase, Kapa2G con
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c6 hoat tinh 5°-3” exonuclease cho phép ting do
chinh xac trong qua trinh khuéch dai gen. Ngoai
ra, dong san pham nay giup giam 20% -50%
thoi gian thao tac so voi cac dong enzym
polymerase  khac.Ngoai enzym Kapa2G,
HotStartTag DNA polymerase cua hang
QIAGEN ciing dugc ching t6i thtr nghiém va
cho thay két qua nhan dong véi hiéu suat va do
ddc hiéu cao hon hin cic dong enzym nhu Pfu
polymerase.

Céc bién thé di truyén NAT2 doéng vai tro
quan trong trong kha nang acetyl hoa cua gan,
¢6 thé tac dong dén chuyén hoa thude va tinh
nhay cam véi mot sd bénh nhat dinh.Téc do
acetyl hoa 1a khong ddi & mot ca thé, nhung
bién ddi giita cac bénh nhin khac nhau.Phan
l6n céac nghién ctru bo qua phan tich cac da hinh
khong lam thay ddi chtrc ning cia enzym, tap
trung vao s it cac dot bién “chi thi” cho phép
du doan dugc trang thai acetyl hoéa nhu
NAT2*5*6 va *7. Dya vao két qua phan tich
kiéu gen tai 3 vi tri trén, kiéu hinh acetyl hoa
duge xac dinh nhu sau: néu khong c6 alen dot
bién thi bénh nhan c6 kiéu hinh acetyl hoa
nhanh, néu c6 mét alen dot bién thi bénh nhan
¢6 kiéu hinh acetyl hoa trung gian, néu xuét
hién trén 2 d6t bién thi bénh nhan co kiéu hinh
acetyl hoa cham [6]. Ngoai ra, thuit toan va
phan mém dy doan kiéu hinh acetyl hoa dya
vao kiéu gen NAT2 ciing di dugc cong bd. Néu
két hop kiéu gen cua 6 SNPIa ¢.282C>T,c.341T
>C, ¢.481C>T, c.590G>A, c.803A>G va
¢.857G>A), du doan kiéu hinh acetyl héa c6 thé
dat dugc do chinh xac 99,9%, d6 nhay va do dac
hiéu tir 99,6 dén 100% [12]. Trong trudng hop
can xac dinh dong thoi nhiéu SNP nhur vay, giai
trinh ty Sanger lai 1a phuong phép kinh té nhét.

Nhiéu nghién ctru trén thé gidi di tién hanh
xéc dinh ty 18 cac kiéu hinh acetyl hoa, két qua
cho thay ty 1¢ nay la khac nhau giita cac chung
toc, quoc gia [13]. Nhidu nghién cru vé moi
tuong quan giita kiéu gen v6i ndng do INH
trong huyét thanh, lidu diéu trj hiéu qua v6i mdi
kiéu hinh acetyl hoa da duoc tién hanh. Cuy thé,
Kinzig-Schipper (2005) di nghién ciru vé su
bién ddi duoc dong hoc cia INH ¢ nhitng nguoi

tinh nguyén khoe manh sau khi dung liéu
chuan. Nghién ciru chi ra ¢6 mdi quan hé veé
néng d6 INH véi cac bién thé di truyén cua
NAT2 va céc dic diém nhan khau hoc. Nong do
INH huyét thanh ting 1én ¢ cic ca thé co kiéu
hinh acetyl hoa cham do gidm hoat tinh enzym
NAT?2 [3]. Trong mdt nghién ctru cua Parkin va
cong sy, bénh nhan co kiéu hinh acetyl hoa
cham c6 noéng d6 INH trong huyét thanh cao
hon bénh nhan acetyl héa nhanh 4-6 lan sau 2
dén 6 July uong INH, két qua nay khién cac tac gia
dé xuat phac do lidu isoniazid riéng cho mdi kiéu
gen NAT2 [14].Nghién ctru trén 172 bénh nhan
Nhat Ban da chimg minh diéu tri liéu INH theo
kiéu gen NAT2 cai thién rd kha ning dung nap
thudc so voi phac d6 chuan.Két qua cta nghién
clru ciing dua ra ty 18 kiéu hinh acetyl hoa cham 1a
9,3% va acetyl hoa nhanh 13 53,3% trong quan thé
ngudi Nhét. 78% bénh nhan c¢6 kiéu hinh acetyl
héa cham diéu tri theo phac dd chuin dugc xac
dinh c6 t6n thuong gan do INH, trong khi diéu tri
liéu INH theo kiéu gen NAT2 ghi nhan khong co
bénh nhan nao ton thuong gan do INH hoic that
bai diéu tri som [2].

NAT2 c6 vai trd quan trong trong chuyén
héa cua nhiéu loai thudc khac INH nhu
hydralazine, procainamide, sulphamethazine,
sulphonamide, nitrazepam,... Su acetyl hoéa
cham anh hudong dén chuyén hoa thube va quéa
trinh giai doc cua co thé, co thé lam ting nguy
co mic mot s6 bénh va phat sinh cac phan tng
qua man v6i cac loai thude. Nam 1979, Lower
va cdng su lan dau tién ching minh sy lién
quan giira kiéu hinh acetyl hoa cham véi ung
thu bang quang [15], sau d6 cac tac gia khac
ching minh mdi lién quan giita da hinh gen
NAT2 vé6i ung thu v, ung thu dai trang... Gan
day, mot s6 nghién ctru cho thiy ngudi co kiéu
hinh NAT2 acetyl hoa cham ting nguy co méac
cac bénh lién quan dén suy giam chtc ning
than kinh nhu Parkinson, Alzheimer. Nhu vay,
phan tich da hinh gen NAT2 khoéng chi c6 y
nghia trong du doan liéu diéu tri isoniazid ma
con c6 thé cung cip thém cac dit liéu lién quan
dén dap umg cua nhiéu thude khac.
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5. Két ludn

Chung t6i da xay dung dugc quy trinh phén
tich cac da hinh NAT2%*5,*6,*7 br:ing phuong
phap RFLP va giai trinh ty va dp dung quy trinh
phan tich thanh cong kiéu gen ctia84 bénh nhan
mic lao. Két qua nay s& giup phat trién céac
nghién ctru tiép theo vé da hinh gen NAT2 ting
dung trong diéu tri 1am sang.

Loi cam on

Nghién ciru st dung kinh phi tr d& tai
nghién ctu KHCN cdp nha nudc (Mi sb
HNQT/SPDP/01.16) do PGS.TS Lé Thi Luyén
chu tri. Pé tai duge Bo Khoa hoc va cong nghé tai
trg, thuéc Chuong trinh hop tac Song phuong va
Pa phuong vé khoa hoc va cong nghé dén nim
2020 va Chuong trinh Newton Fund Viét Nam.

Ching t6i ciing xin chan thanh cam on
Bénh vién Phoi Trung Uong, Bénh vién Phoi
Ha Noi va Bénh vién 74 Trung Uong di cung
cip cac mau pham phuc vu cho nghién ctru.
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