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Abstract

In the pentose phosphate pathway, glucose-6-phosphate dehydrogenase is an enzyme that
helps red blood cells patients survive when they come into contact with oxidizing substances
like oxygen, chemicals, or drugs. Glucose-6-phosphate dehydrogenase deficiency is an X-linked
recessive genetic disorder brought on by gene mutations. The paper employs the formazan
method to examine the prevalence of glucose -6-phosphate dehydrogenase deficiency in
persimmons and its demand among different ethnic groups in the North of Vietnam.
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deficiency.

1. Giéi thi¢u

Thiéu hut glucose - 6 — phosphate
dehydrogenase (G6PD) la mot trong cac bénh
thleu enzym di truyen gen lan lién két nhidm
sac thé X hay gap nhat. Bénh hay gap ¢ chau
Phi, chau A, Dja Trung Hai va Trung cin
dong Gomez-Manzo (Nguyén Thi Ngoc
Phuong, 2012). G6PD xtic tac budc dau tién
trong chuyén héa glucose theo con duong
hexose monophosphate, tao ra NADPH giir
cho glutathion & dang khir. Glutathion bao vé
hong cau khoi tdc nhan oxy héa. Bénh thiéu
G6PD c6 thé gay huyét tan nang, vang da
nang, vang da nhén, dai huyét sic to, thiéu
mau, suy than cip va trudong hop nang la tu
vong. Bénh xuat hién khi tiép xdc vai cac tac
nhin gdy oxy hod nhu vi sinh vat, hod chat
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trong thudc va thuc pham. Nguoi binh thuong
khi tiép xdc véi ham luong cao chat oxy hoa
van c6 kha ning san xuat ra ¢ NADPH dé
loai bo tic dong cua chung va sé khdng cé
nhitng biéu hién 1am sang trén. Truong hop
thiéu hut nang enzym sé& hay gay ra nhiing con
tan méau cap ké ca khi st dung rat it chat oxy
hoa, nhung cling c6 truong hop do sir dung
mét luong chat oxy hoa tuy it trong thoi gian
dai ciing s& dan dén hién twong khong du
enzym dé tham gia qua trinh khir, ddy chinh la
hién twong thiéu enzym tha phat. Bai vay,
viéc phat hién ra su thiéu hut G6PD Ila rat
quan trong. Qua su phat hién bang nhiing
phuong phap dinh tinh, dinh lwong, c6 thé biét
duoc mtrc d6 suy giam dé co duoc ké hoach
diéu tri ciing nhu cach thic sinh hoat hop ly
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nhiam han ché thip nhat su biéu hién coa
bénh. Phuong phap ban dinh luong tao vong
Formazan véi vu diém nhanh chéng, don gian
s& gilip phat hién duoc su thiéu hut nay mot
cach ddng loat va c6 hiéu qua.

Khao sat tan suat thiéu hut G6PD cua céc
dan toc séng ¢ cac vang ndi phia bic Viét
Nam nhu din tdc Thai, Ha Nhi, Muong va
Kinh 1a co sé khoa hoc gop phan cho viéc
phét hién tan suat thiéu hut. Sir dung phuong
phap ban dinh lugng tao vong Formazan vaéi
vu diém nhanh chéng, don gian s& gidp cho
chiing ta phat hién duoc su thiéu hut ndy mot
cach dong loat va c6 hiéu qua.

2. Téng quan nghién ciru

2.1. Cac nghién cizu trén thé gigi

Hién trén thé gigi c6 khoang 400 triéu
nguoi thiéu men G6PDH. Ty Ié thiéu hut
G6PDH khac nhau tuy theo vung va tuy ting
ving dia 1y khac nhau, nhung cao nhit van la
Dia Trung Hai, chau Phi va Nam A, it nhat Ia
& Bic Au. Tai khu vuc Pong Nam A, ty 18
thiéu men G6PDH & mot sb quéc gia nhu Lao
7.2%, Thai Lan 11.5%, Indonesia 3.7% va
Myanmar 5.4%, Viét Nam khoang 3%
(Matsuoka H., Thi Vinh Thuan D., van Thien
H., 2007). Tai Pakistan, ty 1& thiéu men
G6PDH khac nhau giita cac dan toc, thiéu
men & dan toc Pathan 15.8%, Uzbak 9.1%,
Tajik 2.9% va Tukoman 2.1% . Ty I¢ thiéu
men chung & khu vuc Péng Nam A, Dia
Trung Hai va New Papue Gunea la 3-5%. Ty
I& ndy ¢ nam gigi ¢ cac nudc Y, Hy Lap, A
Rap cao hon so véi ¢ nir, tai Iran ty I¢ thiéu
men G6PDH khoang tir 10-14,9%. Ty 1¢ thiéu
G6PDH trong cong dong nguorl da tring o
Bic Au: ctr 1000 ngudi s& ¢ mot ngudi mic
bénh thiéu men G6PDH.Trong cong dong
ngudi Kurd, ty 1¢ thiéu xuat hién nhiéu & nam
giéi (50%). Thiéu men G6PDH dang A ciing
rat pho bién tai Tay Chau Phi; & My ty 1é mac
phai trong cong dong nam gidi da den khoang
11% va cling c6 khoang 16% nam gi¢i nguoi
da den mic bénh thiéu G6PDH khong dién
hinh. Ty 1& thiéu men G6PDH rat ning &
nhitng ngudi My gbc Nam Phi 1a 13%, dic
biét & viing sa mac Sahara, ty ¢ nay lén dén
24%. Thiéu hyut men & viing dich t& chau Phi
len dén 5 — 25%, Trung DPoéng la 10%
(Gomez-Manzo S., et al, 2016; Hue N.T.,
Charlieu J.P., Chau T.T., Day N., Farrar J.J.,
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Hien T.T., Dunstan SJ, (2009). “Glucose-6-
phosphate dehydrogenase (G6PD) mutations
and haemoglobinuria syndrome in the
Vietnamese population”. Malar. J; 8:152).

2.2. Cac nghién cwu ¢ Viét Nam

Theo ban d6 phan bé bénh thiéu hut G6PD
cua WHO, Viét Nam nam trong vung ¢ ti 18
nay dao dong 0,5-30%. Theo nghién cuu cua
tac gia Poan Hanh Nhan va cong su, su thiéu
G6PD c0 ti 1& cao tai mot s6 ving sét rét luu
hanh nhu Kim Bo6i (34,1%); Mai Chau
(20,4%); Nhu Xuan (19,7%); Muong La
(17,8%) va thap tai mot s6 ving khdng cé sét
rét luvu hanh nhu Méo Vac (5, 3%) va Nga Son
(0,5%). Theo nghién cau cua Tran Thi Chinh,
Nguyén Thi Ngoc Dao va cong su ty lé thiéu
hut 12 1,75% ¢ nguoi Kinh Ha Noi va quanh
Ha Noi; & cac tinh phia Nam theo nghién ctu
ctiia Nguyén Thi Ngoc Phuong (2012) ti 1é nay
la 5,5%.

Cac cong trinh khoa hoc trén la cu liéu
quan trong dé ching toi tham khao trong qué
trinh nghién cau céng trinh nay.

3. P6i twong va phwong phap nghién
cuu

3.1 Péi twong

DPbi tuwong nghién ctu 1a ngudi binh
thuong, khoe manh khdng c6 di tat bim sinh,
khong c6 bénh man tinh, trang thai than kinh
6n dinh, tdm sinh 1y binh thudong dén kham
strc khoe tai Bénh vién Trung Uong Quén doi
108 Ha Ni. Tiéu chuan loai trir; loai trir cac
dbi twong bi thiéu mau cip va man tinh: gom
1800 nguoi trong do thudc cac dan toc Kinh,
Thai, Ha nhi, Muong, d6 tudi 17-59 tudi, thoi
gian dinh cu phia Bac Viét Nam tir 10 nam tro
Ién, tu nguyén tham gia nghién ciru. Cac d6i
tuong thiéu hut G6PD sé& duoc théng bao truc
tiép va duoc nhan tai liéu tu van vé phong va
diéu tri bénh, duoc tu van vé theo ddi, chim
sOc tré so sinh, phu nir cé thai, nhitng chid y
khi két hon, khi sinh san, khi truyén mau &
cac dbi twong bi thiéu hut G6PD.

Ldy méau dé sang loc xac dinh thiéu hut
G6PD bing phuong phap ban dinh lugng tao
vong Formazan Hirono (1998). L4y c4c maiu
mau c6 két qua Formazan duong tinh, xéac
dinh hoat do G6PD, dé danh gia mirc do thiéu
hut G6PD. Mau l4y tir tinh mach hoic tir dau
ngon tay, vao budi sang, khi d6i tuong chua
an sang; nho 3 giot mau vao gidy S&S#903,
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dé khd va bao quan & nhiét ¢o 40C, trong thoi
gian 7 ngay.

* Hoa chat ding trong thi nghiém:

Cac hoa chat dwoc dung trong thi nghiém
nhu saccharose, tris base; MgCl2, tritonX-
100, proteinazaK,  Glucose-6-phosphate
dinatri (G6PNa2), Nicotinamide adenine
dinucleotide phosphate (NADP+), 3(4,5-
dimethyl-2-thiazolyl)2,5-diphenyl-2H-
tetrazolium  bromide (MTT), phenazin
methosulphate (PMS) (Sigma - Aldrich) duoc
mua tr NADP+Fermentas.... Hoa chat dinh
lwong hoat d6 G6PD cua hang Randox:
Cat.No. PD 410; Lot. N0.114716. Hoa chat
kiém soat dinh lwong G6PD trong héng
cau.(Cat.No. PD 2618, Lot.No. 416PD.)

3.2. Phwong phap nghién cuu

3.2.1 Phan #ng tgo vong Formazan

Duya trén nguyén tic san pham cua phan
ung la formazan c6 mau xanh tim. Dién tich
va do dam cua vong mau san pham sau mot
thoi gian nhit dinh ty 18 voi hoat tinh cua
enzyme trong mau thir. Vong mau cd mau
xanh tim véi duong kinh D > 7mm, 1a mau
[+++] (duong tinh). Vong mau c¢6 mau xanh
tim véi duwong kinh D (5mm < D < 7mm) la
mau duong tinh [+]. Vong mau c6 mau xanh
tim véi duong kinh D < 5mm), 1a mau duong
tinh [++]. Vong mau khéng cé mau xanh tim
hoic mau xanh tim rat nhat chi c6 gel hoac
mau cua Hb, 1a mau am tinh [+].

3.2.2 Xdc dinh hoat do G6PD

Lay mau tinh mach (1 mL), vao buoi séng,
khi ddi twong chua in sang, chong déng bang
EDTA hoic heparin. Mau c6 thé bao quan
lanh 1 tuan & nhiét d6 thap tr 2°C dén 8°C.
Hoat do cuia G6PD dugc xac dinh bing
phuong phip do su thay d6i do hap thy tai
budc séng 340 nm do NADPH sinh ra trong
qua trinh phan tng. Hoat d6 cia G6PD tuyén
tinh voi @6 hap thu cua NADPH. Tién hanh
theo kit Cat.No. PD 410; Lot. N0.114716. cua
héng Randox Carmencita (2003).

4. Két qua nghién ciru

4.1 Sang loc xac dinh ty 1é thiéu hut
G6PD

Bang phuong phap Formazan ban dinh
luong, da tién hanh sang loc bénh thiéu hut
G6PD trén 1800 nguoi, két qua dugc thé hien
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¢ banglvabang2. )
Bang 1. Phat hién thiéu hut G6PD & mot so
déan tgc trong nhom nghién ciru

) Déi twrong Phét hién thiéu
Dan A hut G6PD
thc nghlep_CWU Ty 16

(nguai-N) N % )-
Kinh 338 10 2,95
Muong 410 69 16,8
Thai 800 40 5
Ha Nhi 252 18 7
Tong 1800 137 7,5

Két qua nghién ciru sau khi sang loc 1800
nguoi thugc cac dan toc Kinh, Muong, Ha
Nhi, Thai tai Bénh vién Trung Uong Quan doi
108, da phat hién dwoc 137 ngudi bi thiéu hut
G6PD. Ty ¢ chung trong nhém 1a 7,5%.

Khi tach riéng ting dan toc, ty 1é thiéu hut
G6PD ciia ngudi Muong la cao nhét 16,8%,
nguwdi Ha Nhi 7%, nguoi Thai 5% va nguoi
Kinh chiém ti 1& thiéu hut 2,95% (Bang 1).
Bang 2. Ty 1é thiéu hut G6PD & mét s6 dan
toc trong nhom nghién caru

iy S6 bénh nhan
ThieuDet | thiduhut | Ty 1é 96)
G6PD (nguoi)

[+] 17 0,9
[++] 72 4
[+++] 48 2,6
Tong 1800 100

Két qua cho thiy trong 1800 ngudi ¢ 137
ngudi bi thiéu hut G6PD va mic d6 thiéu hut
1a khac nhau. C6 0,9% thiéu hut & muac d6 [+],
4% thiéu hut muc do [++] va 2,6% thiéu hut &
muc do [+++].

4.2 Pinh lweng mikc dé thiéu hut enzyme
G6PD

Song song vai viéc sir dung ki thuat tao
vong Formazan ban dinh lugng Fujii (1997),
trong nghién ctru nay ciing tién hanh phuong
phap dinh lugng theo kit cua hdng Randox
Carmencita (2003). Lwa chon ngau nhién 30
dbi tuong c6 mirc do thiéu hut [++] va [+++]
sau khi da duoc sang loc bang ki thuat ban
dinh lwong Formazan. Két qua phuong phap
dinh luong duoc thé hién o bang 3.
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Bing 3. Hoat d§ G6PD ciia cac déi tweng
co két qua am tinh va dwong tinh [++],
[+++].

Hoat do )
G6PD le
X +SD (;:) P
(Ul/gHb)
Formazan
Am tinh 84+12 | 100
(n=10)
Formazan
dwong tinh 44+0,8 50 | <0,001
[++] (n=10)
Formazan
dwong tinh 15+053 | 17 <0,05
[+++](n=20)

Két qua cho thay gia tri hoat 46 G6PD trén
cac mau binh thuong la 8,4 Ul/gHb cao hon
trén cac mau duong tinh [++] la 50% (4,4
Ul/gHb) va mau duong tinh [+++] la 83% (1,5
Ul/gHb) c6 y nghia théng ké véi p<0,05 va
p<0,001.

5. Ban luan

Sang loc sy thiéu hut G6PD bang phuong
phap st dung ki thuat tao vong Formazan ban
dinh luwong va mot sé truong hop c6 dinh
lugng hoat tinh enzym bang ki thuat quang
phd hap thu str dung Kit cia hang Randox, da
cho thay dugc wu diém ma ki thuat ban dinh
lugng Formazan dem lai Fujii  (1997),
Carmencita  (2003), Amin-Zaki (1972),
Beutler (1991), Howes (2012). Viéc thuc hién
sang loc duoc nhanh Beutler (1991) va kha dé
dang, thich hop dé sir dung trong chuong trinh
sang loc quy mo lén. Trong nghién ciru nay,
qua khao sat 1800 ngudi séng ¢ phia Bic Viét
Nam (Bénh vién Trung wong Quan doi 108
cung cap) phét hién co 137 nguoi bi thiéu hut
G6PD, chiém 7,5%.

Két qua con cho thiy ty Ié thiéu hut giira
c4c dan toc la khac nhau ty 1é cao nhat thugc
dan toc Muong 16,8% va thap nhit 1a dan toc
Kinh vai ti 1€ 1a 2,95%. Khbng riéng ¢ nudc
ta, su khac nhau Vvé ti 1& thiéu hut G6PD gitra
c4c dan toc hay ving mién trén thé giéi ciing
dugc noi dén trong mot s6 nghién ciu.

Két qua nghién ctu cho thay gia tri hoat do
G6PD trén cac mau binh thuong la
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8,40UI/gHb cao hon trén cac mau duong tinh
[++] 1a 50% (4,38U1/gHb) va miu duong tinh
[+++] la 83% (1,54Ul/gHb) c6 y nghia thong
ké voi p <0,05 va p <0,001 (Bang 3). Quach
Xuan Hinh va cong su (2009) cong b két qua
dinh lwong G6PD trén nguoi binh thuong la
8,355 + 0,87 U/gHb 0 nam va 8,555 + 0,87
U/gHb o nir. Két qua nghién cau nay va ket
qua nghién ciru mot sé cac tac gia khac vé
hoat 30 G6PD trén nguoi binh thuong sé la co
so dé danh gia mic d6 thiéu hut G6PD cho
cac chan doan bénh sau nay. Két qua dinh
luong G6PD trén cac mau duong tinh [++] la
4,38 5 + 0,8 U/gHb va duong tinh [+++ ] la
1,54 5 + 0,53 U/gHb chi dat 17-50% so voi
gia tri trén nguoi binh thuong.

6. Két luan

Nghién ctru da phat hién duoc 137 truong
hop thiéu hut G6PD trong tong s6 1800 ngudi
thudc cac dan toc Kinh, Muong, Ha Nhi, Thai
& phia Bic Viét Nam. Trong d6 c6 48 miu
duong tinh [+++], 72 mau dwong tinh [++] va
17 mau dwong tinh [+]. Két qua cho thiy ty 1&
thiéu hut G6PD & cac ddi tuong dwong tinh
[++] va [+++] dat 6,6%. Két qua v& dinh
lwong hoat d G6PD cho thay gia tri hoat do
G6PD trén cac mau binh thuong la 8,4
Ul/gHb trong khi d6 ¢ cac mau dwong tinh
[++] dat 4,4 Ul/gHb va mau duong tinh [+++]
chi dat 1,5 Ul/gHb tuong ung co y nghia
théng ké vai p < 0,05 va p < 0,001.

Nghién ctru cho thay cac dan toc ¢ c4c tinh
khdc nhau c6 ty 1¢ thiéu hut men rat khac
nhau. Ty I¢ thiéu hut cao da sd nam trong
ving sét rét nang. Ty & thleu hut thap nhu &
Ha Noi thi khong c6 sét rét luu hanh, tuy
nhién ciing c6 tinh ty 1& sét rét dwong tinh cao
nhung ty 18 thiéu hut G6PD lai rat thip. Phai
ching su khiac nhau nay lién quan dén dich t&
sét rét. Mac du vay van dé nay van con dang
duoc thao luan nhiéu va vin chua cd y kién
théng nhat. Ty 18 thiéu hut G6PD thuong &
nhitng ving c6 sét rét, viéc sir dung cac thudc
sbt rét co tinh oxi hoa cao 1a diéu khéng thé
tranh khoi. Boi vay viéc sang loc thiéu hut
ciing gop phan danh gia tién luong ciing nhu
qua trinh theo ddi két qua diéu tri cua nhirng
c& thé nay.
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Tom tit: G6PD la enzym chuyén hoé theo con duong pentose, tao ra NADPH gitr cho
glutathion & dang khu bao vé hong cau khoi cac tac nhan oxy hod nhu oxygen, cac hoa chét, cac
thudc, cac chat chuyén hoé cia co thé luu hanh trong mau.. .Thiéu hut enzyme G6PD la do dot
bién gen va Ia mot bénh di truyén gen lan lién két nhiém séc thé gigi tinh X. Bang phuong phap
formazan, bai viét tap trung nghién ctu ty 18 thiét hut glucose-6-phosphate dehydrogenase trong
hong cau mét sé dan toc song & phia Bac Viét Nam.

Tir khoa: Dan toc; G6PD; Thiéu hut G6PD; Mot s6 dan toc ¢ phia Bac Viét Nam.
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