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PHAT HIEN POT BIEN GEN G6PD (' BENH NHAN THUQC NHOM DAN TOC
TAY THIEU HUT ENZYME GLUCOSE-6- PHOSPHATASE DEHYDROGENASE

Tran Huy Thinh*, Ngé Thi Thao*, Tran Vin Khanh*

TOM TAT

32 bénh nhan thudc dan toc Tay da dudc chan
doan thi€u _enzyme G6PD dugc nghién clru xac dinh
dot bién gay bénh. Phuaong phap nghién ciru: s
dung ky thuat PCR va ky thuat giai trinh tu gen truc
tlep (Sanger sequencing) dé xac dinh dot bién gen.
Két qua: Xac dinh dugc 9 dot bién gay bénh thiéu
enzyme G6PD & 100% ddi tugng nghién clru. Dot bién
chiém ty 1& cao nhat 13 Kaiping (c.1388G>A). Tiép
theo Gaohe (c.95A>G), Canton (c.1376G>T),
Viangchan (c.871G>A) va Valladolid (c.406C>T) vdi ty
Ié lan lugt la 15, 6%, 12,5%, 12,5% va 6, 3%. MOi
dot bién Nankang (c. 517T>G), Chatham (c.1003G>A),
Quing Yan (c. 392G>T) va Chinese-5 (c. 1024C>T) ghi
nhan mot tru’dng hdp. 6 trudng hogp cd bién dbi
nucleotide vi tri s6 c.1311C>T.

T khoa: dot bién gen G6PD, thi€u hut enzym
G6PD, dan toc Tay

SUMMARY
IDENTIFICATION OF G6PD MUTATION IN
TAY ETHNIC PATIENTS WITH GLUCOSE-6-
PHOSPHATE DEHYDROGENASE
DIFICIENCY

In this research, 32 Tay ethnic patients with
glucose-6-phosphate deficiency dehydrogenase
(G6PD) were enroled. Methods: PCR and direct
sequencing were used to identify mutation in G6PD
gene. Results: 32/32 patients were detected to have
mutation in G6PD gene with 9 types of mutation. The
mutation with highest rate was Kaiping (c.1388G>A),
following ~were  Gaohe  (c.95A>G), Canton
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(c.1376G>T), Viangchan (c.871G>A) and Valladolid
(c.406C>T) with  15.6%, 12.5%,12.5% va 6.3%,
respectively. We found each mutation for one case
including: (c.517T>G), Chatham (c.1003G>A), Quing
Yan (c.392G>T) and Chinese-5 (c.1024C>T) and 6
cases for ¢.1311C>T mutation

Keywords: G6PD mutation, G6PD deficiency, Tay
ethnic

I. DAT VAN PE

Thi€u G6PD la bénh ly di truyén vé enzyme
ph6 bién nhit & ngudi. Glucose-6-phosphatase
dehydrogenase (G6PD) la enzyme then chot ma
dau cho chu trinh pentose phosphate trong
chuyén hda glucose, oxi hoéa Glucose-6-
phosphate thanh 6-phosphogluconolactone, dong
thdi chuyén NADP+ (nicotinamide adenine
dinucleotide phosphate) thanh NADPH [1]. Trong
té bao hong cau, NADPH tham gia vao phan ('ng
chuyén glutathione tir dang oxi hda (GSSG)
thanh dang kh(r (GSH) - gilp bao vé cac nhéom
sulphydryl clia hemoglobin va mang té bao hong
cau khoi cac tac nhan oxi hoa. Hong cau cua
ngudi bi thi€u enzyme G6PD sé bi tan huyét
nhanh chéng dudi tac dung clia cac tac nhan
oxy-hoa. Enzyme G6PD la san pham ma hoa cua
gen G6PD ndm trén nhanh dai clia nhiém séc thé
gidi tinh X tai vi tri Xq28, gom 13 exon va 12
intron [1]. Dot bién trén gen G6PD sé dan dén
viéc gidm hodc ngiing quéd trinh tdng hop
enzyme, gay ra bénh thi€u enzyme G6PD. Cac
dot bién gay bénh hau hét la dot bién thay thé
mot nucleotide, phan b6 doc trén 13 exon cua
gen. Bén nay, han 180 dét bién da dudc xac
dinh trén thé gigi [2]. V&i khoang 400 triéu ngudi
mac bénh thi€u enzyme G6PD, ddc biét G cac
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nudc thudc Chau A, chdu Phi, Trung Dong va
Dia Trung Hai [3].

Tai Viét Nam, day cling 1a mdt bénh kha phd
bién. Ty 1&é mac bénh cd su khac nhau kha I6n
cac nhém dan tdc. Ngoai ra, ki€u gen G6PD cling
thé hién tinh d3c trung cla quan thé. Ty 1 thiéu
G6PD & nhom dan toc phia bac tir 0,5-31% [4].
Mac du, da cé nhiéu nghién cru dugc ti€n hanh
xac dinh ty 1& mac bénh thi€éu G6PD tai cac ving
mién, dan toc Viét Nam tur kha sdm, nhiing
nghién cltu vé ki€u gen gdy bénh thi€u enzyme
G6PD trén nhdm cac dan téc thi€u van sd con
han ché. Viéc phat hién cac dot bién gen gay
bénh thi€u enzyme G6PD la can thiét, nham:
Khang dinh chan doan cho nhiing trudng hop c
két qua xét nghiém enzyme khong r6 rang, xac
dinh ngudi lanh mang gen phuc vu tu van di
truyén, han ché nhitng tré em cd nguy cd thi€u
enzyme vd&i cac bién chirng nhu vang da, tan
mau, c6 thé gay ton thuang ndo néu khéng dugc
ki€m soat va ho trg phat trién cac phucng phap
chdn doan sinh hoc phén t&r cho nhém dan cu
dac trung. Nhdm dan toc Tay la nhém dan toc cd
dan s0 cao th& hai & Viét Nam, chi sau nguGi
Kinh. Nghién ctu nay dugc thuc hién vGi muc
tiéu: "Phat hién dot bién gen G6PD & bénh nhén
thiéu hut enzyme  Glucose-6-phosphatase
dehydrogenase thudc nhom dan toc Tay”

Il. DOI TUONG VA PHUONG PHAP NGHIEN CU'U

1. POi tugng. 32 bénh nhi thudc dan toc
Tay dudc chan doan thi€u hut enzyme G6PD tai
bénh vién Nhi Trung Uong trong thdi gian tu
7/2019 dén thang 5/2020 vd&i hoat d0 enzyme
G6PD dudi 200U/10'2 hong cau.

2. Phuong phap

2.1. Tach chiét DNA. Céc déi tugng nghién
cttu dugc thu thap 2ml mau mau tinh mach,
ch6ng dong bang EDTA 1.5mg/ml va tuyét d6i
vO tring. DNA dugc tach tr bach cau mau ngoai
vi bang kit Wizard Geromic DNA purification cua
hang Promega. Mau DNA dugc do nong do va do
tinh sach bang mday Nano- Drop, nhitng mau
DNA dat tiéu chudn OD280/0D260 >1.8 dugc sir

dung dé phén tich gen.

2.2. Ky thuat PCR (Polymerase Chain
Reation). S dung 7 c3p modi dic hiéu dé
khuéch dai toan bo chiéu dai gen G6PD. Thanh
phan cta phan ('ng PCR tdng thé tich 10 ul gom:
1 pyl DNA mau, 0.5ul méi xudi 10 pM/ul va 0.5
moi ngugc 10 pM/ul, GoTaq G2 Hot Start master
mix (2X) 5 pl, H20 3pl. Chu trinh nhiét cta phan
ing PCR: 94°C/2pht, 35 chu ky nhiét [94°C/30
gidy, 60°C/25 gidy, 72°C/40 gidy], 72°C/ 5 pht.
San phdm PCR dugc dién di tren gel Agarose
1%, 90V trong 30 phut. Bao quan mau & 4°C.

2.3. Ky thuat giai trinh tu gen. San pham
PCR dugc tinh sach va dugdc giai trinh tu trén
may ABI 3500 Genetic Analyzer st dung bd kit
BigDye® Terminator v3.1 Cycle Sequencing tai
Trung tam nghién cltu Gen-Protein, trudng Dai
hoc Y Ha Noi. Két qua dudc phan tich bang phan
mém CLC main workbench va dugc so sanh vdi
dir liéu tir genebank NG_009015.

3. Pao dirc nghién ciru. Bénh nhan va
ngudi nha hoan toan tu nguyén tham gia vao
nghién cltu. Bénh nhan c6 quyén hoan toan rat
lui khdi nghién cltu khi khdng dong y ti€p tuc
tham gia vao nghién ciru. Cac thong tin ca nhan
dudc hoan toan dam bao bi mat.

INl. KET QUA NGHIEN cUU
Bang 1. Pic diém vé dia du cua cdc doi
tuong nghién cuau

. Tong

STT Tinh n %
1 Lang Son 8 25
2 Ha Giang 7 21,9
3 | Thai Nguyén 7 21,9
4 Cao Bang 3 9,4
5 Yén Bai 3 9,4
6 | Tuyén quang 2 6,2
7 Vinh Phtc 2 6,2
Tong 32 100

Nhan xét: Bénh nhan thi€u G6PD thudc dan
toc Tay trong nghién clu dén tr 7 tinh. Trong
do, 70% doi tugng nghién cliu sinh séng tai cac
tinh Lang San, Ha Giang, Thai Nguyén.

Bang 2. Bac diém cdc dét bién gdp trong nghién ciru

Tén dot Vi tri dot Bién doi Exon S6 Tylé | Hoat d6 enzyme
bién bién acid amin lurgng (%) (U/10*2HC)
Thuoc phan Iép II : 25 (78.1%) 36,0+31,6
Kaiping 1388G>A R463H 12 13 40.6 1,5-136
Canton 1376G>T R459L 12 4 12.5 8,0-36,0
Viangchan 871G>A V291M 4 12.5 1,6-105,5
Valladolid 406C>T A142C 2 6.3 43,1-53,1
Nankang 5177>G P173L 1 3.1 44,2
Chatham 1003G>A S335T 1 3.1 72,8
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Thudc phén 16p III: 7 (21.9%) 48,7+21,6
Gaohe 95A>G H32A 2 5 15.6 31,2-84,8
Quing Yan 392G>T G131V 5 1 3.1 60,5
Chinese-5 1024C>T L342F 9 1 3.1 21,6
Tong 32 100
Silent | ci1311C>T | T4371 | 11 6 18.8 1,64-105,5

Nhan xét: Xac dinh dét bién gay bénh thi€u enzyme G6PD & 100% dbi tugng nghién ciru véi 9
dot bién gay bénh. Bot bién chi€ém ty 1€ cao nhat la Kaiping. Tiép theo la cac d6t bi€én Gaohe, Canton,
Viangchan vdi ty 1€ [an lugt la 15.6%, 12.5%,12.5% va 6.3%. Moi bién Nankang, Chatham, Quing
Yan va Chinese-5 ghi nhdn mdt trudng hgp. 6 trudng hdp ghi nhan cd bién ddi nucleotide vi tri s6
C.1311C>T.

c.406C>T
c.406C (p.Arg>Cys)
GGCCAACCGCCTCTT GGCCAACT GCCTCTT
NeAirRi hinh thirkna Bénh nhén

Hinh 1. Hinh anh giai trinh tu’ dot bién Valladoid trén exon 5 cua gen G6PD
Nhan xét: Vi tri c.406 trinh tu nucleotid cia Genbank la C, trong khi d6 vi tri nay & bénh nhan s6
25 ¢6 trinh tu’ 1 T. Su thay d6i trén lam thay d6i bd ba ma hda acid amin tai codon 142 tir Arginine
thanh Cysteine.

517 T>C
c.517T (c.173Phe>1en)
AAGCCCTTCGGGA AAGCCCETCGGGA
Ngugi binh thuGng Bénh nhan

Hinh 2. Hinh anh giai trinh tu’ dét bién NanKang trén exon 5 cua gen G6PD

Nhan xét: Vi tri c.517 trinh tu nucleotid ciia Genbank la T, trong khi dé vi tri nay & bénh nhan s6
28 ¢b trinh tu 1d C. Su thay d6i trén lam thay d6i bd ba ma hdéa acid amin tai codon 173 tir
Phelylanaline thanh Leucine.
IV. BAN LUAN nghién clu khao sat trén déi tugng ngudi Tay

32 tré em ngudi dan toc Tay, Ia nhém dan toc  Sinh song tai tinh Thai Nguyén cho thdy ty I thiéu
c6 dan s8 dong th(r hai tai Viét Nam, sinh sdng ~ GOPD la 5%, ty I nay la 8.7% trong nghien cuu
chii yéu tai cac tinh mién ni phia Bac, tdi kham ~ cua Nguyen Minh Hung va cong sy [5]. o
va da dugc chan doén thiéu enzyme G6PD bang ~ , NhO ap dung phugng phap giai trinh t tat ca
phuong phép dinh lugng hoat d6 enzym tai bénh  Cac bénh nhan A"FronAg nghién cau ga xac q!,nh
vién Nhi Trung Uong. Bénh nhan thiéu GePD dudc su thay doi trén gen G6PD dan den giam
thudc dan tdc Tay trong nghién cru dén tir 7 tinh,  qua trinh tong hop enzyme, gay ra benh thieu
Trong d6, 70% d6i tudng nghién cltu sinh sng ~ €nzyme G6PD. 9 loai dot bien dudc xac dinh deu
tai cac tinh Lang Son, Ha Giang, Théi Nguyén. M6t la cac dot bien diem, vai 78,1% trudng hop
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mang dot bién thudc phan I8p II va 21,9% thudc
phan I8p III theo phan loai cia WHO. Loai dot
bién gen G6PD chi€m uu thé trong nghién ctiu la
Kaiping (c.1388G>A), vdi ty & 40,6%. Cac dot
bién khac la Gaohe (c.95G>A), Canton
(c.1376G>T) va Viangchan (c.871G>A) véi ty Ié
lan lugt la 15,6%, 12,5%, 12,5%. Hai trudng
hgp mang dot bién Valladolid (c.406C>T). Moi
dét biEn Nankang (c.517T>G), Chatham
(c.1003G>A), Quing Yan (c.392G>T) va Chinese-
5 (c.1024C>T) ghi nhan mét trudng hgp.

Nguyén Minh Hlung va céng su tim hiéu dét
bi€én G6PD trén 3 nhom dGi tugng thudc dan toc
Mudng, Tay, Thai, xac dinh dugc Canton va
Viangchan la dot bién gay bénh & 4 bénh nhan
dan toc Tay tai Cao Bang, ko gdp dot bién
Kaiping. Tuy nhién do ¢8 mau cla tac gia tucdng
doéi it nén danh gia cling con han ché [5]. Trén
doi tugng thi€u G6PD thudc dan toc Kinh, bién
d6i ¢.1388G>A cling d& dugc ghi nhan trong cac
nghién clu trudc day cua Nguyen Thi Hué hay
Nguyen Thi Ngoc Giao vdi tan suat lan lugt la
6,6% va 16% [6, 7]. Tuy nhién, dot bién phd
bién nhat trong nhém dan tbéc Kinh tai Viét Nam
dugc cho la Viangchan va Canton [4, 7]. Trong
quan thé ngudi Trung Qudc Kaiping, Canton va
Gaohe cling la nhitng dét bién chiém uu thé nhat
@ khu vuc phia Nam [8]. Cac tinh Ha Giang, Cao
Badng, Lang San cua Viét Nam déu co dudng bién
giGi vaGi Trung Qudc, ti€p giap tai tinh Quang
Tay, la tinh thudc dia phan phia Nam. Vi vay su
tuong dong vé dich té dot bién ciing cho thay
ngudn goéc va mbi quan hé gan giii gilta ngudi
dan sinh song doc theo bién gigi gilra hai nudc.
D6t bién Kaiping lam thay d6i trinh tu nucleotid &
vi tri 1388 tlr G thanh A, su thay d&i d6 1am thay
ddi acid amin ma hoda cho Arginine & vi tri 463
thanh b0 ba ma hoa cho Histidine. Viéc thay thé
nay da lam giam 70 — 90% hoat tinh clia enzyme
G6PD. Theo phan loai cia WHO, Kaiping la dot
bién thudc phéan I8p II, hoat d0 enzyme G6PD &
nhém bénh nhdn cé dot bién Kaiping trong
nghién cltu dao dong trong khoang kha réng 1,5-
136 U/10'HC. Mac du nghién cllu khong phat
hién bién thé mdi, cac dot bién tim thdy déu da
dudc ghi nhan trén thé gidi. Tuy nhién, c6 hai su
thay d6i & vi tri 406C>T (Valladolid) va & vi tri
nucleotide 517T>C (Nankang) 1a nhitng bién ddi
trén gen lan dau tién ghi nhan trong doi tugng
bénh nhan ngudi Viét Nam.

G6PD Valladolid da dugc phat hién vao nam
1997 & bénh nhan nam nguGi Tay Ban Nha [9].
Do khong cd nhiéu dir liéu vé su két ndi lich sir
nén gia thuyét cho viéc xuat hién cla dot bién

nay & dan toc Tay la chua rd rang. Cac khao sat
vé dot bién trén nhdm dan téc Tay con tuong doi
it, G6PD Valladolid cé thé cd tan sudt cao trong
nhoém dan toc nay. Dot bién nay dudc xEép vao
phan 18p II va cd thé gay thiéu mau tan mau
nhe. Hai bénh nhan mang dot bién nay trong
nghién ciu cd hoat do enzyme 43.1 va 53.1 U/10%HC.

Su' thay d6i nucleotide & vi tri 517 trén gen
G6PD tUr T thanh G da dugc bao cdo lan dau tién
trén bénh nhi s sinh ngudi Trung Qudc va dugc
dat tén la dét bién Nankang. Bénh nhan nam cé
hoat dd enzyme G6PD <5% va co bi€u hién vang
da 5 ngay sau sinh, kém theo truyén 600ml mau,
billirubin tdng 24,4 mg/dl [10]. Day la dot bién
thudc phan I6p II véi hoat d0 enzyme nhd han
10% so véi ngudi binh thudng theo phan loai
clia T8 chirc Y t&€ Thé gidi. Bénh nhan mang dot
bién Nankang trong nghién clu c6 hoat do
enzyme la 44.2 U/10%2HC.

6 doi tugng trong nghién cttu ghi nhan cé vi
tri bi€n ddi nucleotide s6 ¢.1311C>T & exon 11.
Do bd ba TAC = TAT cung ma hoa cho acid
amin Tyrosine, bién déi nay dudc coi la khdng
anh hudng dén sy ma hoa acid amin trong cau
tric G6PD.

V. KET LUAN i

Xac dinh dudc 9 loai dot bién dan tSi bénh
thi€u enzyme G6PD & 32 bénh nhan ngudi Tay.
Chiém ty |é cao nhat la dot bién Kaiping
(c.1388G>A). Ti€p theo la Gaohe (c.95A>G),
Canton (c.1376G>T), Viangchan (c.871G>A) va
Valladolid (c.406C>T) vGi ty I€ lan lugt la 15,6%,
12,5%,12,5% va 6,3%. Mbi bién thé Nankang
(€.5177>G), Chatham (c.1003G>A), Quing Yan
(c.392G>T) va Chinese-5 (c.1024C>T) ghi nhan
mot trudng hop. 6 trudng hop cd bién doi
nucleotide vi tri s6 c.1311C>T.
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DAC PIEM LAM SANG, CAN LAM SANG VA HINH ANH CHUP PET/CT SU’
DUNG 18F-FDG ' BENH NHAN SAU NHOI MAU CO’ TIM CAP

Pham Truong Son*, Ping Van Hung**, Lwong Cong Thirc***

TOM TAT

Muc tiéu: Khao sat dic diém Idm sang, can lam
sang va hinh anh chup PET/CT sl dung 18F-FDG &
bénh nhan sau nhGi mau co tim cdp. POI tugng va
phucng phap: Nghién clru bao gom 45 bénh nhan
(BN) sau nh6i mau cg tim cdp (NMCT) dugc diéu tri
ndi khoa tai Vién Tim mach, Bénh vién TUQD 108, thdi
gian tUr nam 2011 dén nam 2015. Cac BN dugc tién
hanh tham kham lam sang, cdn lam sang va lam xa
hinh tudi mau cd tim (XHTMCT). Sau do, ti€n hanh
chup PET/CT s dung 18F-FDG danh gid cd tim con
song cho nerng BN ¢ két qua la khuyet Xa co dinh
trén XHTMCT va chup dong mach vanh cho cac bénh
nhan c6 chi dinh. Két qua Tudi trung binh 13
68,2+10,6 trong dé phan I6n cac BN 260 tudi (80%);
nam gidi chiém 91,1%, tang huyét ap (66,7%), hut
thudc (35,6%), LVEF trung binh 39,1+10,1%. Trén
hinh anh xa hinh cd tim, khuyet xa co dinh dan thuan
chiém 68,9%, khuyet xa mifc d6 nang va khuyet Xa
dién rong chiém ty 1& 1an lugt ia 93,3% va 93,3%.
Trén h|nh anh PET/CT, seo cd tim chiém 31,1%, dang
dong mién 1a 68,9%; trong d6 46,67% cb dang ton
thuong la hon hgp (d6ng mién va seo), 22,22% la co
tim déng mién don thuan. Tén thuang dang Seo Co
tim dién réng chiém ty 1€ cao nhat (69,7%), ton
thuang dang co tim déng mién dién rong chiém ty 1&
cao nhat (45,2%). Két ludn: Trén XHTMCT cho thay
chi yéu cd mdc do khuyét xa ndng va rong, hinh anh
18F-FDG PET/CT cho thdy ca tim dong mién chiém 68,9%.

Tur khoa: co tim con séng, 18F- FDG PET/ CT, xa
hinh tudi mau cd tim, nh6i mau cg tim cap.

Twr viét tat: xa hinh tudi mau cg tim: XHTMCT,
bénh nhan: BN, Nhoi mau cd tim: NMCT.
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SUMMARY
CLINICAL AND SUBCLINICAL

CHARACTERISTICS AND 18F-FDG CARDIAC

PET/CT IMAGING IN PATIENTS WITH

POST ACUTE MYOCARDIAL INFARCTION

Objectives: To investigate some characteristics of
clinical, subclinical findings and 18F-FDG cardiac
PET/CT imaging in patients with post acute myocardial
infarction. Subjects and methods: This cross-
sectional study included 45 patients with post acute
myocardial infarction who were treated in Cardiology
Institute, 108 military hospital from 2011 to 2015.
Clinical, subclinical findings were collected and
myocardial perfusion SPECT was undergone. 18F-FDG
cardiac PET/CT was evaluated to assess myocardial
viability and coronary angiography was done for
patients who had indication. Results: mean age was
68,2+10,6, the proportion of the patients over 60 of
age was 80%; the proportion of male was 91,1%. Risk
factors of coronary artery disease as followed:
hypertension (66,7%), smoking (35,6%). Left
ventricular  ejection fraction was 39,1£10,1%.
Proportion of fixed defect without any reversible
segment accouted for 68,9%. Percentage of severe
defect and large defect in SPECT were 93,3%; 93,3%
respectively. In PET/CT imaging, scar lesion took up
31,1%, hibernating myocardium was 68,9%, of which
mixed lesion (hypernation combined with scar) were
found in 46.67%,the unique hibernating was shown in
22.22%. Large size of scar lesion was 69,7%, large
extent of hibernating took the highest percentage
(45,2%). Conclusion: the result of SPECT imaging
demonstrated that the patients with large and severe
defect were seen the most common. In PET/CT
imaging, the hibernating myocardium took up 45,2%.

Key words: myocardial viability, 18F-FDG PET/CT,
myocardial perfusion SPECT/CT, acute myocardial infarction.

I. DAT VAN PE

Cac BN sau NMCT cap thudng co ty I€ tai bién
tim mach cao do tinh trang thi€u mau cd tim ton
du (residual ischemia), r6i loan chirc nang that



