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ANH HUONG CUA DA HINH GEN MTHFR C677T TO1MQT SO CHI SO CAN
LAM SANG O BENH NHAN DAI THAO DUONG TYP 2
Pham Hdng Ngec™', Nguyén Thiy Hing?,
Nguyén Th| Huong Lan'?, Nguyén Huy Binh'

TOM TAT

Myc tidu: (1) Xac dnh ty 1§ da hinh gen MTHFR C677T & bdnh nhén ddi théo dutmg tyy o,
(2) M3 14 dah hudng cda da hinh kidu gen MTHFR C677T Ién mdt chi tidu 1dm sdng v, cén IaAm
sdng & binh nhin dAl thio dudng typ 2. Phuong phdp nghién ciru: nghién Ciny my 4 cit
npang trén 120 bénh nhan DTD typ 2 tai Bénh vi¢n da khoa Saint Paul. Céc bénh npy, duge
Aham 1m sdng. lm xét nghiém hda sinh va Iy mdu tach DNA dé xdc dinh da hpy "
MTHFR C677T. Két qud: ¢6 33.3% mang gen 677CT, 0,83% mang gen 677TT: 5o vy o
nhdn mang gen 677CC, bénh nhdn mang gen 677CT va 677TT co tudi trung binh 14 63,17 +
12.17 thilp hom, ndng d§ tnglyceride (2,11 £ 1,46 mmolf) va HbA1c (7,97 £ 2,04%) cao hon, ¢q
y nghia thdng ké (p<0,05); khong thdy syr dnh huting gia gen MTHFR C677T véi néng g
dung méu, nbng d§ lipid mdu, huyét &p va eGFR, p>0,05. Két lugn: ty I§ da hinh gen MTHER
677CT 14 33,33%; khdng thdy sy énh hudng cia gen MTHFR C677T t6i ndng db dudng may,

ndng A0 lpid méu, huyét &p va eGFR, dnh hudng 61 néng do triglyceride, HbA1C.
Tir khoa: dai thao dudmg typ 2, MTHFR C677T, homocystein

1. DAT VAN DE

Theo thdng bdo cia Lién doan Dai thao
dudng (DTD) quée té& (IDF - International
Diabetes Federation) hi¢n nay c6 khodng 415
triéu ngudi mac DTD typ 2 va sé tang 1én 642
tridu ngudi vao nam 2020 [1]. Tai Viét Nam,
nam 2008 cé ty 1& mic DTD 1a 5% tdng dan
sb ¢a nudre, 13i cac thanh phd 16n 14 7 - 10%
s0 v6i tbng dan sb thanh phd [1]. Ty 18 méc
DTD dang gia tdng nhanh chong kéo theo
nhing hau qua nghiém trong vé strc khoe va
kinh té.

Trong diéu tri bénh nhan dai thdo dudng
thi cac bac si 1dm sang rat quan tam t6i tinh
trang khang insulin dugc déc trung bdi gidm
dung nap glucose, tang ndng dd insulin trong
méu, béo byng va cao huyét 4p [1). Do vay,
cac yéu tb 1am thay ddi tinh trang huyét dong
& bénh nhan d4i thao dudng cing cd thé lién
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quan t6i khd nang gia tang tinh trang khéang
insulin. Trong cac nghién clru danh gia yéu t4
nguy co gdy khang insulin, Ozmen va cs d3
thdy hién tuong tang ndng dd homocysteine
(Hcy) mau & bénh nhan DTD (3], gay tac
mach do (rc ché phat trién ndi mac, gidm dap
ing van mach, gidm tac dung heparin. Mt
nguyén nhan gdy tang ndng dd Hey 1a dot
bién gen MTHFR. MTHFR tham gia sur trao
adi cua acid folic, xuc tac sy hinh thanh 5
methylentetrahydrofolat (5 = MTHF) - chét
chuyén Hcy thanh methionine. C6 khodng 50
kibu dot bién gen MTHFR trong d6 hay gap
MTHFR C677T, C (cytosine) bién ddi thanh T
(thymine) & vj tri nucleotid s6 677 1am bién adi
valine thanh alanine. Ngudi mang gen
MTHFR C677T & dang dbng hop tir c6 hoat
tinh enzyme MTHFR it hon 70% so vé&i binh
thudng con & dang dj hop tir 1a 30-40% [4].
Do vay myc tiéu cia nghién clru ndy gdm:

1. Xac dinh ty I¢ da hinh gen MTHER
C677T & bénh nhén dai thao dudng typ 2.

2. M6 ta dnh hudng cda da hinh kidu gen
MTHFR C677T lén mdt chi tiéu Idm sang va can
I4m sang & bénh nhén dai thio dudmg typ 2.

2. DOl TUONG VA PHUONG PHAP
NGHIEN cUU
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2.1. Dbi trong nghién ciru

GAm 120 bénh nhan tir 31- 89 tudi, dugc
chdn doan xac dinh DTD typ 2 [1), didu trj tai
Bénh vién da khoa Saint Paul tir thang 2/2017
- 8/2017. Cac abi tugng chia 1am hai nhém:
nhém 1 mang kiéu gen MTHFR 677CC (CC);
nhém 2 mang kibu gen MTHFR 677CT (CT)
vA MTHFR 677TT (TT)

Nghién clru xac dinh ddt bién gen dugc
thuc hién tai Labo Gen va Sinh ly té bao (Bo
mbén Sinh ly hoc, Trudng Dai hoc Y Ha Ni)
va Phong phan tich gen (Vién nghién ciu hé
gen - Vién Han 1dm Khoa hgc va Cong ngh¢
Vi¢t Nam).

2.2. Phuong phap nghién ciru:

* Thiét ké nghién ciru: mb ta cit ngang

* Quy trinh nghién ciru: Cac bénh nhan
dugc kham 1am sang dbng théi thu thap mot
sb thong tin chung sau:

- Thong tin chung: Ho va tén, tudi, gi¢i

tinh, thdi gian méc bénh DTD, tién sir rbi

loan lipid mau, tang huyét ap.

- Chi s BMI: Chidu cao dirng, can nang

dugc do bang thiét bj TZ 120 (Trung

Quéc)

- Huyét ap: Do trong tu thé ndm, tinh tai

trén giwrdng 15 phat truéc khi do. Do tai

ddng mach canh tay, sir dung may do

huyét 4p ALP K2 (Nhat Ban). Bon vj do 13

mmHg. Kiém soéat huyét ap dugc chia

thanh 2 mic @d: tét va khong tét. Cach
phan chia: kiém soat huyét ap tét khi

HATT < 130mmHg va HATTr < 85mmHg;

kiém soat huyét &p khong tét khi HATT >

130mmHg hodc HATTr > 85mmHg [1].

* Quy trinh ldy mau

- Bénh nhan dugc mau lic déi vao 8h
sang, sau dé cho vao 3 éng nghiém

+ Ong 1: Xét nghiém sinh héa, 2ml mau
chéng déng heparin

+ Ong 2: Xét nghiém huyét hoc, 2ml
méau chéng déng EDTA, thyre hién xét nghiém
HbA1C

+ Ong 3: Xét nghiém DNA, 2 ml mau
chéng déng EDTA

- Ong 1, 2 chuyén dén Khoa Héa sinh,
Huyét hoc (Bénh vién da khoa Saint Paul).
Xét nghiém glucose mau (mmol/lit), HbA1c

(%), triglyceride (mmoll), cholesterol TP
(mmoW1), HOL - C (mmol1), LDL - C (mmol/),
do eGFR (ml/phit/m2 da).

Tinh trang kiém soét rdi loan lipid mau
dugc chia thanh 2 mirc 69: kiém soat 16t va
khong tbt. Cach phan chia: kiém soat réi loan
lipid mau khong tét khi bénh nhan c6 mot
trong cic chi tiéu sau: cholestorl TP 2 5,2
mmoll; HDL - C < 1 mmoll; LDL - C 2 34
mmol; triglycerid 2 1,7 mmoll. Ngugc lai,
néu tat ca cac chi sb trén khong xuét hién thi
mirc kiém soat rdi loan lipid mau 1a tét [10].

Tinh trang kidm soat duémng huyét tot
dugc danh gid dya vao chi sé glucose méu.
Kiém soat dudng huyét tét khi ndng dd
glucose mau < 7,0mmol/, khdng tét khi néng
dd glucose mau >7,0 mmol/ [1].

Mdrc loc cu than dugc phéan chia 2 mirc la
mirc an toan (eGFR < 90 ml/phiVm2 da) va
khéng an toan (eGFR 2 90 ml/phut/m2 da) [1]

- Ong 3 chuyén dén Vién nghién ciru hé
gen (Vién Han lam Khoa hoc va Céng nghé
Viét Nam) bang hop xbp lam lanh, duy tri
nhiét dd bdo quan & nhiét o -20°C. Da hinh
gen dugec chia thanh 2 nhém: nhém CC (hoat
tinh enzym MTHFR binh thudng) va nhém CT
+ TT (hoat tinh enzym MTHFR gidm)

* Quy trinh tach, chiét, phan tich DNA

- Tach chiét DNA béng kit Wizard Genomic
DNA purification (USA).

- Xac dinh gen bang ky thuat ARMS -
PCR, kiém chirng bang gidi trinh ty gen, thuc
hién tai Labo Gen va Sinh Iy té bao (Bd mén
Sinh ly hoc, Trudng Dai hoc Y Ha Ni).

2.3. Dao dirc nghién ciru: Céc sb lidu,
théng tin nghién ctru chinh xac, trung thye,
khach quan dugc xac nhan va chp nhan boi
co s& nghién ciru. Nhirng thong tin v& bénh
nhan dugc gilr bl mat, chi phyc vy cho cdng
tac nghién clru.

2.4. Phuong phéap xir Iy sé ligu: Cac sé
lidu dugc thu thap va xir Iy trén phdn mém
SPSS 16.0. S6 lidu duge trinh bay duédi dang
n(%) va gia trj trung binh, so sanh sy khac
biét gira 2 nhém CC va (CC, TT) st dung
Chi-square Test, c6 y nghia théng k& khi
p<0,05.

3. KET QUA NGHIEN cUU
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2.1 K& qub xbc dinh da hinh kidu gen
MTHFR CET7T

Ty ¥ gen 677CT 1A 3333%, 67777 1A
0A3% Thn o8 alen T 14 0,175 (bdng 3.1)
Noudn mang alen T o tudi trung binh thip
hon ngudi khdng mang alen T p<0,05 (bang
3.7)

3.2. Anh hudmg da hinh gen MTHFR
CETTT v&i mdt 8d dac dibm 1am sang va
cén 1am sang & bénh nhin DTD typ 2

Co sy khdc bidt HbAlc, triglyceride gitra
ngudi mang, khdng mang alen T (bang 3.3)
Khong c6 su khac bidt cb ¥ nghia théng ké vé
kidm sodt dudmg mau, HbA1C, kidm so4t fipid
mau & nhdm mang alen T va khéng mang
alen T (bdng 3.4). Khong c6 sy khic bigy ¢4 "
nghia théng ké v& kiém soadt HA vy ogrr
gira ngudi mang alen T v&i nguén khong
mang alen T (p>0,05) (bang 3.5).

Bang 3.1. Phan bd kibu gen MTHFR C677T, tAn s alen bénh nhan BTD typ 2

Nhém Nhom dai thao duéng (n=120)
CC 79 (65,84%)
Kibu gen cT 40 (33,33%)
1T 1(0,83%)
Alen c 0,825
T 0,175

Bang 3.2. Phan bé kiéu gen MTHFR C677T theo tudi va chi s6 BMI

Chi tiéu CC (n=79) CT + TT (n=41) p
Tudi (nadm) 66,4 + 8,8 63,2+ 12,2 <0,05
BMI (Kg/m®) 22,41%223 215+25 >0,05

Bang 3.3. Anh huéng da hinh gen MTHFR C677T 16i mét s déc diém can 1am sang

Chi so CC (n=79) CT vaTT (n=41) p
Glucose mau (mmol/l) 8,57 £ 3,05 9,03+4,72 >0,05
HbA1c (%) 7,57+1,74 7,97 2,04 <0,05
Triglyceride (mmol/l) 1,9%0,85 2,11 +1,46 <0,05
Cholesterol TP (mmol/l) 5111139 5,02+1,17 >0,05
HDL - C (mmol/l) 1,29+ 0,35 2,90+0,82 >0,05
LDL - C (mmol/l) 2,75+ 0,93 2,90+0,82 >0,05
HATT (mmHg) 127,22 £ 1,51 124,39 +1,37 >0,05
HATTr (mmHg) 79,05 + 9,84 77,83 19,04 >0,05
eGFR (ml/phat/1,73 m? da) 75,08 + 26,42 78,46 + 31,48 >0,05

Bang 3.4. Anh hudng da hinh gen MTHFR C677T voi kiém soat glucose mau, HbA1c va kiém

soat lipid mau
Chi tiéu Chi s6 CC (n=79) CT va TT (n=41) p
< 7,0 mmol/l 35,4 (28) 34,1 (14)
CRRasO I ==L B mrioll 64,6 (51) 65.9 (27) i
<7,5% 50,6 (40) 46,3 (20)
i >7.5% 49.4 (39) 53,7 (21) Pve
Kiem soat lipid Tot 22,8 (18) 9.8 (4) >0.05
mau Khéng tot 77.2 (61) 90.2 (37) :

10
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Bang 3.5. Anh hurdmg da hinh gen MTHFR C677T viri kidm soat huyét 4p va eGFR

Ty oGS (5.0

Chisd ~ CC(n=79) CTvaTT (n=41) p
" Kibm 504t huyét Tt 43,0 (34) 51,2 (21) >0,05
ap Khong tét 57,0 (45) 48,8 (20)
eGFR 290 19,0 (15) 17.1(7) >0,05
(mphat/m® da) <90 81,0 (64) 82,9 (34)

4. BAN LUAN

4.1. Két qua xac djnh da hinh gen
MTHFR C677T

Kiéu gen chi yéu trong nghién ctru 14 CC
(65,84%), tiép dén 1A CT (33,33%) va thip
nhét 14 TT (0,83%). Ty 1@ mang alen T I3
0,175. Nhu vy sy phan bd kiéu gen trong
nghién clru trong ty nghién clru cta Wilcken,
Schneider, Sadewa khi tién hanh & Anh,
Phap, Brazil; khac véi nghién cléru cla
Schneider & Kenya, Gambia (chti yéu la kiéu
gen CC (50-70%), tiép dén 1a CT (30-50%) va
th&p nhét 1a TT (7-10%)) [5].

4.2. Anh huéng da hinh gen MTHFR
C677T téi mot sé6 dic diém lam sang va
can lam sang & bénh nhan DTD typ 2

Tudi ngudi méc DTD mang alen T thép
hon ngudi khéng mang alen T (p<0,05),
trong ddng véi nghién ciru cia Bahardi
(2015) tudi trung binh nhém CC 1a 62,56 +
11,84, CT va TT |a 61,98 + 11,47 [6]. Chung
t6i khong tim thiy sy khac biét v& BMI voi cac
kidu gen MTHFR CB77T (p>0,05). Két qua
nay tuong ddng véi nghién clru clia Di Renzo
khi danh gia vai tr6 gen MTHFR véi cac hdi
chirng rdi loan chuyén héa [6]. Khdng cé sy
khac biét gi(ra da hinh gen MTHFR C677T
véi HATT, HATTr, twong duong véi nghién
ctru ctia Bahadir trén 107 bénh nhan tai Thd
Nhi Ky ndm 2015 [6], khac véi nghién clru
cta Yang khi chi ra sy anh huwdng cua da
hinh gen MTHFR C677T t6i tinh trang THA
(OR = 1,86, 95%Cl = 1,22 - 2,82) [8). Didu
nay duogc giai thich 14 do bénh nhan cla
chung t6i'da dugc kiém soat huyét ap tét.

Két qua cho thay khong co sy khac biét vé
dudng mau cla ngudi mang alen T va khong
mang alen T nhung lai c6 sy khac biét vé
ndng dd HbA1c (p<0,05). Két qua trén tuong
ty nghién ciru Sarah [9). Budng mau khi déi

1

c6 thé bj anh hudng bdi lo lang, stress...
trong khi HbA1c khong phu thudc vao yéu td
trén. HbA1c 1a mét loai huyét sic t6 gan
glucose, chiém 80% nhém HbA. HbA1C ton
tai trong subt doi sbng hdng clu va thay doi
sém nhét trong vong 4 tudn nén sy khéc biét
vé HbA1c tin cay hon sy khéc biét vé glucose
mau. Céac nghién clru cho thdy gidm 1%
HbA1c c6 thé gidm dugc 35% bién chirng vi
mach, 25% tr vong va 16% nhdi mau co tim
[10]. Két qua nghién ctru chi ra rdng ngudi
mang alen T cé chi sé triglyceride cao hon
ngudi khéng mang alen T (p<0,05). Két qua
nay trong ddng véi nghién ciru cia Bahadir
[6], khac v&i Maeda nam 2003 [11]. Co thé do
bénh nhan cla ching toi dang dugc kiém
soat t6t ri loan lipid méu.

Khong thdy sy anh hudng da hinh gen
MTHFR C677T t6i kiém soat glucose mau,
HbA1c va kiém soét lipid mau & bénh nhan
DTD typ 2 (p>0,05). Két qua nay tuong duong
véi nghién ctru clia tac gia Dicker — Brown [11).
Két qua nghién ctru cho thdy khdng ¢o sy anh
hudng cla da hinh gen MTHFR C677T toi
eGFR. Két qua nay tuong déng voi nghién
ciru Guglielmo nguwdi mang gen MTHFR
677CT va MTHFR 677TT c6 chi sé eGFR
thdp hon so v&i nhém mang gen MTHFR
677CC nhung khéng thiy sir anh hudng voi
chi s6 eGFR (OR = 0,443; 95% Cl 0,141-
1,387) [12).

5. KET LUAN

- Ty I& gen MTHFR 677CT la 33,33%,
677TT la 0,83%. Tan sd alen T 14 0,175.

- Bénh nhan mang gen MTHFR 677CT,
677TT cd tudi trung binh 14 63,17 £ 12,17, ¢b
ndng dd triglyceride (2,11 + 1,46 mmoll),
HbA1c (7,97 £ 2,04%) cao hon ngudi mang
gen 677CC (66,35 + 8,83, triglyceride 1,9 £
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085 mmoll, HbA e 7.57 £ 1,.74%), p<0.05

. Khdng thiy su dnh hudmg da hinh gen
MTHFR CETTT 181 ndng 8d dudmg méau, ndng
a5 pkd mauy, idm sodt huydt 4p va eGFR

KIEN NGH|

Nén dura xét nghiém ndy trd thanh thudng
quy d& xac dinh kidu gen lidn quan dén bién
chumg DTD typ 2 tnrde khi didu tr & nhém
biénh nhan ndy.

L&d cdm on: Chung 161 xin cdm on céc co
quan vd dbng nghidp tai cac don vi: Khoa
kham bénh (Bénh vién da Khoa Saint Paul),
BO mdn Sinh Ly Hoc (Trudng Dai hoc Y Ha
Nbi), Phdng phin tich hé gen (Vién nghién
ciru h¢ gen, Vién Han 1am Khoa hoc va Cong
ngh¢ Viét Nam) da gilp d& chang t6i thyc
hién nghién clru nay.

TAI LIEU THAM KHAO

1. Ta Van Binh (2008), Tang glucose
méu nguyén ly va nén tang, Nha xuét
ban Y hoc, Ha Noi, 10 -12.

2. Cho NH, Hirst M, Cavan D et al
(2015), Diabetes around the world, IDF
Diabetes Atlas Seventh Edition 2015,
International Deabetes Federation, 14 -

19.
3. Ozmen B, Turgan N, Habif S et al
(2002), Association between

homocystein and renal function in
patients with typ Il diabetes mellitus,
Ann Clin Lab Sci, 3(32):279 - 286.

4, Sharp L, [Little J (2004),
Polymorphisms in genes involved in
folate metabolism and colorectal
neoplasia: a huge review, Am. J.
Epidemiol, 159:423 - 443.

5. Schneider JA, Rees DC, Liu YT et al
(1998), Worldwide distribution of a
common MTHFR mutation, Am. J.
Hum. Genet, 62, 1258 - 1260.

6. Bahadir A, Eroz A, Turker A et al (2015),
Does the MTHFR CB677T gene

12

10.

1.

12.

13.

e ——

polymorphism  indicate  cardiovascul,
dsease risk in typ 2 diabetes melitiy
patients?, Anatol J Cardiol, 15, 524 — 530
Di Renzo L, Marsella LT, Sarlo F et 3
(2014), C677T gene polymorphism o
MTHFR and metabolic syndrome
response to dietary intervention
Journal & translational medecine, 12:
329 - 348.

Yang B, Fan S, Zhi X et al (2014
Associations of MTHFR C677T ang
MTRR AB6G gene polymorphisms with
metabolic sydrome: A case contry
study in Northern China, Int. J. Mol. S¢;
15, 21687 - 21702. ;
Sarah W, Herbert F, Wael A et al
(2016), Relationship between MTHFR
cerrT and A1298C gene
polymorphisms and complications ¢f
typ 2 diabetes mellitus in an Emiray
population, Meta Gene, 9, 70 — 75.
American  Diabetes  Association
(1999), Implications of the Uniteq
Kingdom Prospective Diabetes Study,
Diabetes Care, 22(1):27 - 31.

Maeda M, Yamamoto |, Fukuda M e
al (2003), MTHFR Gene Polymorphism
as a Risk Factor for Diabeti
Retinopathy in Typ 2 Diabetic Patients
Without Serum Creatinine Elevation,
Diabetes Care, 26(2), 547 — 548.
Dicker-Brown A (2001), The effect of
glucose and insulin on the activity of
methylene tetrahydrofolate reductass
and cystathionine-B-synthase: studies
in hepatocytes, Atherosclerosis, 158(2)
297 - 301.

Franco RF, Aratjo AG, Guerreiro JF
et al (1998), Analysis of the 677 C->T
mutation of the
methylenetetrahydrofolate  reductass
gene in different ethnic groups,
Thrombosis and Haemostass,
79(1):119- 121,



Vietnam Journal of Physiology 22(2), 672018 ISSN: 1859 - 2376

SUMMURY

RELATION OF POLYMORPHISM OF MTHFR C677T AND SOME OF
INVESTIGATOR INDEX IN PATIENTS DIABETES TYP 2

Pham Hong Ngoc', Nguyen Thuy Hang’,
Nguyen Thi Huong Lan'?, Nguyen Huy Binh'

"Ha N§i Medical University, *Saint Paul Hospital

Objectives: (1) Determine the MTHFR C677T polymorphism rate in diabetes patients typ 2;
(2) Affect of the MTHFR C677T genolyp to some symtoms and investigation in diabetic patients
typ 2. Methods: cross-sectional study on 120 diabetic patients typ 2 at the Saint Paul General
Hospital. All patients were examined clinical symtoms, investigated and collected blood to
determine the MTHFR C677T polymorphism. Results: Research results showed that 33.3%
had the 677CT gene, 0.83% had the 677TT gene; The average age of patients with 677TT and
677TT were 63.17 + 12.17. They had higher triglyceride concentration (2.11 + 1.46 mmol/) and
higher HbA1c ratio (7.97 + 2.04%). Those with the 677CC gene (age: 66.35 + 8.83, triglyceride:
1.9 + 0.85 mmol/l, HbA1c: 7.57 + 1.74%) were statistically different (p <0,05); No correlation
was found between the MTHFR C677T gene with glycemic control, blood fat concentration,
blood pressure and eGFR level. Conclusion: the rate of MTHFR 677CT polymorphism was
33.33%. No correlation was found between the MTHFR C677T gene with glycemic control,
blood fat concentration, blood pressure and eGFR level, but the ralation with triglycerid
concentration and HbA1C ratio has determined

Keywords: Diabetes type 2, MTHFR C677T, homocystein.
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