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TOM TAT

Dit vin dé: Pa hinh MTHFR C677T gdy giam nong dé MTHFR tir d6 lam tang nong do
Homocysteine (Hey) mdau. Hey tang cao du bdo nguy co tir vong hodc bién cé tim mach ¢ bénh nhan
ddi thdo dwong tip 2. Nong d¢ Hey cao hon ddang ké ¢ doi tiwong mang da hinh gen MTHFR C677T.
Muc tiéu nghién citu: Khdo sat dic diém da hinh MTHFR C677T, nong dé Homocysteine mdu va
moi lién quan véi mét sé yéu té nguy co tim mach & bénh nhéan ddi thao dwong tip 2. Doi twong va
phuwong phdp nghién ciru: Nghién ciru mé ta cdt ngang trén 89 bénh nhan ddi thdo dwong tip 2 tai
Bénh vién Trwong Pai hoc Y Duge Can Tho. Két qud: Ty 1é da hinh 677CC, 677CT, va 677TT ¢
bénh nhén ddi thao dwong tip 2 lan luot la 66,3%, 28,1%, 5,6%. Tan s6 alen T la 19,7%. Nong do
Hcy mau trung binh o bénh nhdn dai thao du(mg tip 2mang gen TT la 21,1 £ 30,2 umol/L cao hon
so véi kiéu gen CC 14 8,12 + 4,56 umol/L va CT 1a 8,91 + 2,72 umol/L (p < 0,05). Thoi gian mdc
dai thao dwong va kiéu gen IT la cac yéu 16 déc ldp c6 anh hiwong toi nong do Hey mau c6 y nghia
thong ké. Két ludn: Kiéu gen CC ciia da hinh MTHFR C677T chiém ty 1é cao nhat, ké dén la CT va
TT. Tan s6 alen C chiém ty 1é cao hon so véi alen T. Nong dé Hcy mdu ¢ bénh nhan ddi théo dwong
tip 2 mang kiéu gen TT cao hon déng ké so véi kiéu gen CC va CT. Bénh nhdn ddi thao dwong tip 2
Véi thoi gian mdc ddi thdo dwong cang dai va mang kiéu gen TT ¢é nguy co ting nong dé Hey méu.

Tir khéa: MTHFRC C677T, Homocysteine, ddi thao duong tip 2.

ABSTRACT

THE CHARACTERISTICS OF THE MTHFR C677T GENE
POLYMORPHISM, BLOOD HOMOCYSTEINE LEVELS AND THEIR
RELATIONSHIP WITH SOME CARDIOVASCULAR RISK FACTORS

IN TYPE 2 DIABETES PATIENTS

Vo Thi Bich Tram”, Doan Thi Kim Chau,
Trinh Thi Hong Cua, Nguyen Thi Ngoc Han
Can Tho University of Medicine and Pharmacy

Background: The MTHFR C677T polymorphism leads to a decrease in MTHFR
concentration, thereby increasing the blood levels of Homocysteine (Hcy). Elevated Hcy levels
predict the risk of mortality or cardiovascular events in type 2 diabetes mellitus (T2DM) patients.
Significantly higher levels of Hcy were observed in individuals carrying the MTHFR C677T gene
polymorphism. Objectives: To investigate the characteristics of the MTHFR C677T polymorphism,
Homocysteine levels, and their correlation with some cardiovascular risk factors in type 2 diabetes
mellitus patients. Materials and method: A cross-sectional descriptive study conducted on 89 type
2 diabetes mellitus patients at Can Tho University of Medicine and Pharmacy Hospital. Results:

108



TAP CHi Y DU'Q'C HOC CAN THO - SO 75/2024

The frequency of the 677CC, 677CT, and 677TT genotypes in the type 2 diabetes mellitus patients
was 66.3%, 28.1%, and 5.6%, respectively. The frequency of the T allele was 19.7%. The average
blood Hcy concentration in type 2 diabetes mellitus patients with the TT genotype were significantly
higher at 21.1 £ 30.2 umol/L compared to those with the CC genotype at 8.12 = 4.56 umol/L and
CT genotype at 8.91 + 2.72 umol/L (p < 0.05). The duration of type 2 diabetes mellitus and the TT
genotype were independent factors significantly influencing blood Hcy levels. Conclusion: The CC
genotype of the MTHFR C677T polymorphism has the highest prevalence, followed by CT and TT
genotypes. The frequency of the C allele was higher than that of the T allele. Blood Hcy levels were
significantly higher in type 2 diabetes mellitus patients with the TT genotype compared to those with
CC and CT genotypes. Patients with type 2 diabetes mellitus with a longer duration of the disease
and the TT genotype have an increased risk of elevated blood Hcy levels.
Keywords: MTHFR C677T, Homocysteine, diabetes type 2.

I. PAT VAN DE

DTD tip 2 1a mot van dé sire khoe cong dong 16n khong chi anh huong dén chit luong
cudc song ca nhan ma con lam tang ganh nang kinh té xa hoi. Co ché bénh sinh PTD tip21la
da yéu t6 va phure tap boi sy twong tac 1an nhau giita cac yéu té méi truong va di truyén. Pa
hinh MTHFR C677T xay ra do dot bién & vi tri exon 4, 1am cytosine (C) thay thé boi thymine
(T) & nucleotide 677 dan dén acid amin alanine (A) duoc thay thé boi valine (V) & codon 222
[1]. Nghién ctru cho thay hoat tinh ctia enzyme MTHFR & ngudi mang da hinh C677T dang
di hop tu (CT) va dong hop tir (TT) giam so Vo1 nguoi binh thuong 1an Tuot 14 35% va 70 %0,
gdy ra giam nong d6 MTHFR tir d6 1am tang ndéng d6 Hey mau [2]. Hey cao ¢ thé thuc day
khang insulin va rdi loan chirc ning té bao p thong qua cac tac dung chuyén hoa bat loi caa
16, cudi cing gop phan vao co ché bénh sinh ctia bénh DT tip 2 va cac bién ching lién quan.
Hey tang cao du bao nguy co tir vong hodc bién c¢b tim mach ¢ bénh nhan BTD tip 2. Nong
d6 Hey duoc ghi nhan cao hon déng ké & d6i twong mang da hinh gen MTHFR C677T so véi
nhém khong mang da hinh. Két qua nhiéu cong trinh nghién ciru trén thé gioi ghi nhan c6 mdi
lién quan gitra da hinh MTHFR C677T va bién cb tim mach nhu dot quy, ting huyet ap, bénh
mach vanh. Tuy nhién cac két qua nghién ctru con gy nhiéu tranh cai boi dac diém phan bd
kiéu gen khac nhau theo chung toc va dia du. Dé tim hiéu dnh huéng ciia da hinh nay trong
quén thé Viét Nam noi riéng, nghién ctru dugc thuc hién véi muc ti€u: Khao sat dac diém da
hinh MTHFR C677T, nong d6 Homocysteine mau va mbi lién quan v6i mot s6 yéu td nguy
co tim mach & bénh nhan dai thao duong tip 2.

II. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ciru

Bénh nhan DTD tip 2 dén kham va diéu tri tai Bénh vién Pai hoc Y Dugc Can Tho
tir thang 01/2023 dén thang 04/2024.

- Tiéu chuin chon miu: Bénh nhan d3 duoc chan doan PTD tip 2 theo tiéu chuan
cua Hoi bai thao duong Hoa Ky (ADA) nam 2022: HbAlc > 6,5% hodc Glucose mau liuc
d6i > 7mmol/L (Bénh nhan nhin déi it nhat 8 gid trudc khi 14y mau), hodc Glucose huyét
tuong bat ki trong ngay > 11,1 mmol/L kém theo cac triéu chimg 1am sang dién hinh cua
héi ching ting Glucose méau hodc ciia con ting Glucose mau cip. Bénh nhan dong ¥ tham
gia nghién ctru.

- Tiéu chuin loai trir: Bénh nhan DTP tip 2 dang trong tinh trang bién ching cip:
hon mé tang ap luc tham théu, toan ceton mau, ha duong huyét, DbTD tip 1, DTD thai ky,
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DTPD thir phét (do st dung Corticoid, u tuy thuwong than...). Bénh nhén tir chdi tham gia
nghién cuu.
2.2. Phuong phap nghién ciru:
- Thiét ké nghién ciru: Nghién ctru mé ta cit ngang.
Z2 a

-Coémiu: n= ;;E.p.(l—p)

Trong d6: p = 0,34 1a ty 1& dot bién gen MTHFR C677T theo nghién ctru ctia Pham
Hong Ngoc (2017) [3]. Z =1,96, d6 tin cdy 95% va d = 0,1. Do d6, n = 87. Trong thoi gian
trén chung t6i lya chon duoc 89 dbi twong tham gia nghién ctru.

- Phwong phap chon miu: Chon mau thuan tién.

- Cac bwdérc tién hanh:

+ Bénh nhan dugc thu thap théng tin vé tudi, gidi, thoi gian phat hién DTD, bénh Iy
dé)ng méc (tang huyét ap, bénh mach vanh, rdi loan lipid mau, bénh than man, dét quy), hut
thudc 14, tinh trang hoat dong thé luc, tién st gia dinh méc cac bénh 1y tim mach sém, do
can ning, chiéu cao, vong bung, huyét ap; thuc hién cac xét nghiém sinh héa mau bao gom:
Glucose luc doi, HbA ¢, Creatinin, Cholesterol toan phﬁn, Triglycerid, LDL-c, HDL-c, Hey
va tién hanh siéu am doppler do bé day noi trung mac dong mach canh.

+ Sy da hinh kiéu gen MTHFR C677T dugc phan tich tai phong xét nghiém Sinh
hoc phan tir, Truong Pai hoc Y Duge Can Tho. DNA dugc tach tir mau tinh mach theo quy
trinh cia bd kit Quick-DNA™ Miniprep Kit (Zymo research, USA). Thuc hién phan ung
Real-time PCR phat hién dot bién theo quy trinh cua bd kit GeneProof MTHFR C677T
Real-time PCR kit (GeneProof, Cong hoa Séc).

- Xir Iy s6 liéu: S liéu dugc thu thap va xir 1i bang phan mém SPSS 26.0.

- Pao dirc trong nghién ciru: Nghién ciru di dugc chap thuan boi Hoi dong dao dic
trong nghién ctru y sinh hoc Truong Pai hoc Y Dugce Can Tho s6 22.272.HV/PCT-HPDD.

III. KET QUA NGHIEN CUU

3.1. Pic diém chung ciia ddi twong nghién ctru

Bang 1. Bac diém lam sang cua doi tugng nghién cuu

Dic diém l4m sang Gia tri
Tudi (nim) 62,2+11,7
Gii tinh (Ni¥) 68 (76,4%)
Thoi gian mic DTD (nim) 7,16 £5,95
Bénh dong mic 88 (98,9%)
Tién st ting huyét 4p 67 (75,3%)
Tién str bénh mach vanh 41 (46,1%)

Tién st r6i loan lipid mau

76 (85,4%)

Tién st suy than man

18 (20,2%)

Tién sir dot quy ndo 5(5,6%)
Hut thudc 14 6 (6,7%)
It hoat dong thé luc 24 (27,0%)
Tién sir gia dinh méic bénh 1y tim mach sém 20 (22,5%)
5 Trung binh 23,2+3.21
BMI (kg/m’) >23 kg/m’ 43 (48 3%)
Vong bung (cm) 80,9 + 8,39
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Nhan xét: Cac ddi twong nghién ciru da s6 1a nir gioi chiém 76,4%, c6 tudi trung
binh 1a 62,2 + 11,7 tudi. Bénh nhan c6 thoi gian mic BTD trung binh 7,16 + 5,95 nam.
30,3% bénh nhén c6 thoi gian mac DT kéo dai > 10 nam. Hau hét bénh nhan DTD déu c6
bénh dong méc kém theo (98,9%) trong d6 dtng hang dau 12 rdi loan lipid mau voi 85,4%;
75,3% bénh nhan c6 tién sir ting huyét p; 46,1% c6 tién st bénh mach vanh. 48,3% trudong
hop c6 BMI > 23 kg/m?.

Bang 2. Pic diém vé can 14m sang cua dbi twong nghién ctru

Dic diém cén 1am sang Gia tri
Glucose mau lic d6i (mmol/L) 8,95 + 3,08
Trung binh 8,7+2,23
HbAlc (%) <7% 29 (32,6%)
> 7% 60 (67,4%)
Creatinin (umol/L) 73,7 +20,3
eGFR (ml/phut/1,73m?da) 82,4 +20.4
LDL-c 2,83+ 1,08
Lipid mau (mmol/L) Er];ggge“d 12,6458;'5 01’ ’32861
Cholesterol 4,74 £ 1,39
Homocysteine mau (umol/L) 9,07 + 8,12
Bé day ndi trung mac dong mach canh | Phai 0,974 + 0,522
(cIMT) (mm) Trai 1,01 + 0,467
Mang xo vira dong mach canh 57 (64,0%)
CcC 59 (66,3%)
Kiéu gen CT 25 (28,1%)
TT 5 (5,6%)
C 0,803
Alen T 0,197

Nhan xét: Nong d6 Hey méu trung binh 13 9,07 £ 8,12 pmol/L. 64% bénh nhan co
hién dién mang xo Vfra‘("r dong mach canh. Ty 1€ da hinh‘677’CC, 677CT, va 677TT & nhom
bénh nhan DTD tip 2 lan luot 1a 66,3%, 28,1%, 5,6%. Tan so alen T 1a 19,7%.

3.2. Lién quan giira da hinh kiéu gen MTHFR C677T véi ndng do Homocysteine
mau va mit so0 yeéu to nguy co' tim mach

Nf)ng dg homocystein (micromol/L)

|
T

cC 1

Biéu d0 1. Lién quan giita da hinh gen MTHFR C677T véi nong d6 Homocysteine méau
Nhan xét: Nong do Hcy mau & nhém DTD tip 2 mang gen TT 1a 21,1 £+ 30,2 pmol/L
(6,11 — 75 pmol/L) cao hon so v&i nhém mang gen CC 1a 8,12 £ 4,56 pmol/L (2,68 — 32,61
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umol/L), gen CT 13 8,91 + 2,72 umol/L (4,54 — 15,4 umol/L). Su khac biét c6 y nghia théng
ké (p = 0,002 < 0,05). o )
Bang 3. Cac yéu t6 lién quan dén nong d0 Homocysteine cua doi tugng nghién ctru

Yéu t6 nguy co Hé s6 B P

Tubi 0,205 0,004*
Thoi gian phét hién DPTD 0,449 0,001*
Tién str bénh mach vanh 3,824 0,025%
Tién st suy thin man 4,193 0,049*
Tién sir gia dinh méc bénh tim mach sém 4,680 0,022%*

Phai 1,554 0,351
cIMT Trai 3,943 0,032*
Kiéu gen CC+CT 2,821 0,122

TT 12,725 0,000%*

Nhan xét: Tudi, thoi gian phét hién BDTD, tién sir mic bénh mach vanh, tién st suy
than man, tién st gia dinh mac bénh tim mach sém, do day noi trung mach dong mach canh
bén trai va dic biét kiéu gen TT 14 cac yéu té ¢6 anh hudng tuong quan thuan chiéu dén
mirc ndng do Hey trong mau (p < 0,05). Chua thay su twong quan giita mirc nong do Hey
mau vdi cac gia tri con lai (p > 0,05).

Bang 4. Phan tich logistic da bién cac yéu t6 lién quan dén ndong d6 Homocysteine mau

Yéu t6 nguy co Hé sb B P
Tudi 0,048 0,535
Thoi gian mic PTD 0,315 0,030*
Tién st bénh mach vanh -0,067 0,969
Tién sir suy than man 3,591 0,072
Tién sir gia dinh mic bénh tim mach sém 2,436 0,202
Kiéu gen TT 11,719 0,000*
cIMT phai 0,557 0,768
cIMT trai 2,597 0,244

Nhan xét: Phan tich hdi quy logistic da bién, thoi gian mac DTD va kiéu gen TT la
cac yéu t6 doc 1ap c6 anh huong téi ndng d6 Hey méu co ¥ nghia thong ké.
IV. BAN LUAN

4.1. Pic diém chung cia di twong nghién ciru

Céc ddi tugng nghién ctru ciia chung toi da s6 14 nit gidi chiém 76,4%, c6 do tudi trung
binh 14 62,2 + 11,7 tudi, thoi gian mac DTD trung binh 7,16 + 5,95 nam. 48,3% trudng hop
c6 BMI > 23 kg/m?. Két qua nghién ctru ctia chung t6i gan twong dong véi két qua nghién
clru cua tac gia Pham Héng Ngoc trén 120 bénh nhan DTD tip 2 tai Bénh vién da khoa Saint
Paul tai Ha Noi tir thang 02/2017 toi thang 08/2017 véi tudi trung binh 65,23 + 10,2 tudi, thoi
gian mic bénh trung binh 13 10,1 £ 6,4 nim va BMI trung binh 1a 24,54 + 3,44 kg/m? [3].
Glucose mau trung binh trong nghién ctru 1a 8,95 + 3,08 mmol/l, HbAlc 1a 8,7 &+ 2,23%, so
v6i két qua ciia Pham Hong Ngoc ¢6 ndng d6 Glucose mau 1a 8,73 + 3,7 mmol/l nhung ndng
d6 HbAlc 1a 7,7 £ 1,84% [3] thap hon so v&i ching t6i. Ly giai c6 thé do d6i twong nghién
clru cua chung t6i khong chi gém nhiing bénh nhan diéu tri ngoai tru dang dugc kiém soat
duong huyét ma cd nhém bénh nhan nhap vién diéu tri PTP véi tinh trang duong huyét cao
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kho kiém soét. Nong d6 Hey mau trung binh 12 9,07 + 8,12 pmol/L, chénh Iéch khong nhiéu
so v6i Nguyén Béo Hién (10,23 + 4,19 umol/L) [4], Bui Thé Long (9,38 + 4,96 pmol/L) [5].

Theo nghién ctru cta chung t6i, kiéu gen CC cta da hinh MTHFR Ce677T chiém ty
1& cao nhat (66,3%), ké dén 1a CT (28,1%) va thip nhét 1a TT (5,6%). Tan sb alen T 1a
19,7%. Két qua ctia chung toi gan twong duwong voi Pham Hnng Ngoc v6i ty 1¢ phan bd kiéu
gen CC/CT/TT lan lugt 13 65,84%/33,33%/0,83%, tan sb alen T 1a 17, 5% [3]. Trong mot
phan tich tong hop ctia Yadav va cong su trén 1000 ddi turong trén toan cau, tan sd cua alen
T thap nhat duoc ghi nhén 1a 10,3% 6 ngudi chau Phi, 19,7% ¢ nguoi chau A va cao nhit
34,1% ¢ ngudi chau Au [6]. Nhu vy két qua su phan b tan sb alen va kiéu gen cua da hinh
MTHFR C677T cia chiing toi ¢ sy twong dong vai cac nghlen ctru trén thé gioi.

4.2. Lién quan giira da hinh kiéu gen MTHFR C677T, nong dp Homocysteine mau
va mét s6 yéu t6 nguy co tim mach khac

Khi so sanh ndng d6 Hey méu & ba nhom da hinh kiéu gen MTHFR C677T, chiing
t6i ghi nhan nong do Hey ¢ nhom mang kiéu gen TT 1a 21,1 £ 30,2 pmol/L cao hon dang
ké so v6i kiéu gen CC (8,12 + 4,56 umol/L) va CT (8,91 + 2,72 pmol/L), su khac biét o y
nghia thong ké (p < 0,05). Két qua nghién ctru tuong dong va6i két qua cua Zhang (2020)
ghi nhén noéng d6 Hey cao nhat & kiéu gen TT (18,31 + 7,22 umol/L), ké dén 1a CT (15,25
+ 6,58 umol/L) va thap nhét ¢ kiéu gen CC (11,37 + 5,23 umol/L) [7]. Theo Santosh Kumar
Gupta c6 su khac biét vé nong d6 Hey giira ngudi mang kiéu gen CC (21,67 + 10,84 pmol/1)
so voi nguoi mang kiéu gen TT (45,53 + 14,71 pmol/L) (p <0,001) [8].

Khi phén tich hoi quy don bién, chung t61 ghi nhan ndng do Hey c6 mbi tuong quan
thuan v6i tudi va thoi gian miac DTD, két qua cua chung toi tuong ty voi tac g1a Russo G.

T. [9], Zulfania [10], khac v6i Bui Thé Long [5], Nguyen Thi Bich Chi [11]. O ngudi gia,
do giam hap thu, giam tbc do chuyén hoa, giam bai tiét, ché do dinh dudng thiéu huyt folate,
vitamin B6, B12, chitc ning than suy giam do d6 lam gia ting ndng d6 Hcy. Trong nghién
ctru ctia chiing t6i, ndng do Hey méau co twong quan thuan véi o day 16p nodi trung mac
dong mach canh, phu hop voi nghién ciru cia tac gia Held C. ghi nhan ting ndng do Hey
lién quan dén day va xo vita dong mach canh [12].

Khi phan tich hoi quy tuyén tinh da bién, chung t6i ghi nhan thoi gian méac bénh va
kiéu gen TT 1 c6 anh hudng dén ndng d6 Hey mau mot cach co y nghia théng ké. Két qua
nghién ctru ciia ching t6i twong tuy Daniel E Platt [13], Kunrong Wu [14] cho rang nhiing
ngudi mang alen T va kiéu gen TT cta da hinh MTHFR C677T lam tang nong do Hey mau.
Két qua nghién ctru ciia chiing t6i 1 phit hop véi co ché bénh sinh, dot bién da hinh MTHFR
lién quan toi viéc giam hoat dong ctia enzym MTHFR — enzym x(ic tac qué trinh chuyén
hoa 5,10-methylenetetrahydrofolate thianh 5-methyltetrahydrofolate, dang folate chinh can
thiét cho qué trinh chuyén d6i Hey thanh Methionine, 1am giam dang ké murc folate trong
huyét thanh va do d6 lam tang muc Hey trong mau [2]. Tang néng d6 Hey mau thac day
qua trinh xo vita va tao huyet khéi thong qua co ché tang stress oxi hoa, ting dong, thuc day
16p co tron mach mau, dong thoi 1am réi loan ndi mé mach mau do do thuc day cac hoat
dong tao huyet khéi trong thanh mach, tang nguy co xay ra cac bién ¢ tim mach nén viéc
kiém soat nong 6 Hey méau rat quan trong & nhiing bénh nhan nay.

V. KET LUAN

o Kiéu gen (;C cua da hinh MTHFR C677T chiém ty 1€ cao nhat, ké dén 1a CT va TT.
Tan s6 alen C chiém cao hon so véi alen T. Nong do Hecy mau & bénh nhan BDTD tip 2 mang
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kiéu gen TT cao hon dang ké s0 V01 kiéu gen CC va CT. Bénh nhan DTD tip 2 vai thoi gian
mac DTD cang dai va mang kiéu gen TT c6 nguy co tdng nong d6 Hcy mau.
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