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ABSTRACT

Objective: To determine serum homocysteine concentration and some biochemical
indices in patients with diabetes mellitus and renal complications at Thai Nguyen
National Hospital.

Subjects and methods: A cross-sectional descriptive study was conducted on 101
patients diagnosed with diabetes mellitus with renal complications from January 2025 to
October 2025 at Thai Nguyen National Hospital.

Results: The mean age of the study population was 71.65 + 10.28 years. The mean
homocysteine level was significantly higher in males than in females (p < 0.05). Patients
with diabetes duration of more than 10 years had significantly higher homocysteine levels
compared to those with diabetes duration of less than 5 years (p < 0.05). There was a
negative correlation between homocysteine levels and albumin (r = 0.271, p < 0.05) as
well as estimated glomerular filtration rate (r = - 0.305, p < 0.05). In contrast, there was a
positive correlation between homocysteine levels and urinary microalbumin (r = 0.274, p
<0.05), urea (r=0.275, p <0.05), and creatinine (r = 0.453, p < 0.05).

Conclusion: Homocysteine levels were negatively correlated with serum albumin and
estimated glomerular filtration rate, but positively correlated with urinary microalbumin,
urea, and serum creatinine (p < 0.05). The homocysteine index may serve as an
independent predictor of renal complications in patients with type 2 diabetes mellitus.
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NONG DO HOMOCYSTEIN VA MOT SO CHi SO HOA SINH MAU
& BENH NHAN PAI THAO PU'O'NG TYPE 2 CO BIEN CHU'NG THAN
TAI BENH VIEN TRUNG U'O'NG THAI NGUYEN
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TOM TAT

Muc tiéu: Xac dinh néng do homocysteine va mot s6 chi sé hda sinh mau & bénh nhan dai
thao dudng co bién chirng than tai Bénh vién Trung uong Thai Nguyén.

P&i twgng va phuong phap: Nghién cliru mé ta cat ngang trén 101 bénh nhan duogc chén
doan dai thdo dudng cé bién chirng than tirthang 1/2025 dén thang 10/2025 tai Bénh vién
Trung wong Thai Nguyén.

K&t qua: Tubi trung binh ciia nhém nghién cu la 71,65 + 10,28. Nam gidi c6 nong do
homocysteine trung binh cao hon cé y nghia so vé&i nr gidi (p < 0,05), bénh nhan bj dai thao
dudng trén 10 nam c6 ndbng dé homocysteine cao hon cé y nghia so vdi bénh nhéan bi dai
thao dudng dudi 5 nam (p < 0,05). Cé méi tuong quan nghich giira nong dé homocysteine
véi nbng d6 albumin huyét thanh (r = -0,271, p < 0,05) va muc loc cau than (r = -0,305, p
< 0,05); c6 méi twong quan thuén giira ndng do homocysteine véi microalbumin niéu (r =
0,274, p <0,05), ure huyét thanh (r = 0,275, p < 0,05) va creatinin huyét thanh (r = 0,453, p
<0,05) v&ip <0,05.

Két ludn: Nong d6 homocysteine c6 méi tuong quan nghich vdi ndng dé albumin huyét
thanh, muc loc cau than va c6 méi tuong quan thuén vai nong dé microalbumin niéu, ure
va creatinin huyét thanh (p < 0,05). Chi s& homocysteine c6 thé 13 yéu t6 doéc lap du bdo

céc bién chirng than & bénh nhan dai thao dudng type 2.

Tir khoa: Hormocystein, dai thdo duong, suy than.

1. DAT VAN DE

Trong 3 thap ky qua, s8 bénh nhan méac bénh dai
thdo dudng da tang gap 4 lan va la nguyén nhan th
9 gay tlr vong trén toan thé gidi, trong do cd téi hon
90% la dai thao dudng type 2 [1]. Udc tinh dén nam
2040, con s6 nay sé ti€p tuc tang lén dén 642 triéu
ngudi [1]. Viéc phat hién sém céc bién chirng, dac
biét la bi€n ching mach mau co vai trd quan trong
trong giam thiéu ty & tlr vong & bénh nhan dai thao
dudng. Sinh hoc phan tl, sinh hoc té bao, cac stress
oxy hda, cac gbc tu do ngay cang dugc nghién cliu
nhiéu hon va ting budc khing dinh trong co ché
sinh bénh hoc clia bénh déi thdo dudng type 2. Tuy
nhién, trong nhitng ndm gan day nhiéu tac gia da
chuy dén yéu té nguy ca doc lap xuat hién sém céc
bién ching trén bénh nhan dai thao duong type 2,
trong do c6é homocystein [2].

*Tac gia lién hé

Homocysteine la moét acid amin, dugc tao thanh
tlr qua trinh khir nhém methyl ctla methionin. Ho-
mocysteine la yéu t6 nguy cd clia bénh dong mach
vanh, lién quan chat ché tdi tién lugng bénh ly tim
mach & bénh nhan dai thao dudng type 2 vdi sy dé
khang insulin [1]. Dac biét, mot sé nghién cltu trén
thé gidi gan day ghi nhan viéc tang nguy co xuat
hién va murc do tram trong bénh than & bénh nhan
dai thdo dudng. Albumin niéu va murc loc cau than
(estimated glomerular filtration rate - eGFR) la
nhirng xét nghiém thudng dugc sir dung dé danh gia
s suy giam chirc nang than. Tuy nhién, protein niéu
khong phai lic nao clng xuét hién trudc sy suy giam
chic nang than. Mat khac, udc tinh eGFR cling c6
mét s6 nhugc diém khi dung lam d&u &n sinh hoc
trong chan doan va phan loai tién trién bénh than do
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dai thdo dudng, vi viéc tinh toan sir dung creatinine
huyét thanh sé& bi anh hudng bdi khéi luong co va
ché& do an protein ctia bénh nhan. Thém vao do, mai
lién quan nay it rd rang hon trong giai doan dau cla
bénh khi lugng albumin niéu thadp hoac mdc eGFR
giam & muc t6i thiéu [3-4]. D& tim hiéu mai lién quan
gilta nbng d6 homocysteine va bién ching than &
bénh nhan dai thao dudng, chung t6i thuc hién
nghién ctfu ndy nham muc tiéu xac dinh ndng do
homocysteine va mot s6 chisé héa sinh mau &bénh
nhén dai thao dudng c6 bién chirng than tai Bénh
vién Trung uong Thai Nguyén.

2. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. Dai tugng nghién clru

Tiéu chuan lva chon: bénh nhan trén 18 tudi, dudc
chan doéan xac dinh dai thdo dudng type 2 va dép
ng céc tiéu chudn chan doan bién ching than;
bénh nhan khéng bé sung axit folic va vitamin B12
trong vong 3 thang diéu tri.

Tiéu chi loai tri: bénh nhan dugc chan doan mac
cac bénh ly vé than trudc khi dugc chan doan dai
thdo dudng; bénh nhan méac bénh dai thdo dudng
type 1; bénh nhan c6 khéi u 4c tinh; bénh nhan mac
cac bénh than nguyén phat khac; cac truong hgp
nhiém trung cap tinh, nhdi mau co'tim; phu nr mang
thai hoac cho con bu.

2.2. Phuong phap nghién ctu
- Thiét k& nghién clru: nghién citu mé ta cat ngang.

- Céng thirc tinh ¢& mau nghién cliu:

p(1-p)

1-a/2 d2

n=7?

Trong dé: n la ¢& mAu t8i thiéu can nghién ciiu; a =
0,05 (hé so tin cdy 95%), c6 Z1-a/2 = 1,96; d = 0,05
(d6 chinh xac mong muén); p = 0,037 la ti & tang
homocysteine trong nghién clru ctia Lé Thai Thanh
Thao va cong su [5].

Thay cac chi s0 vao cong thirc, tinh dugc n = 54,8
(lam tron 55). Trong nghién ctu nay, chung t6i thu
thap dugc 101 bénh nhan du tiéu chuan tham gia
nghién cuu.

- Phuong phap chon mau: chon méau thuan tién.
Lwa chon lan lugt tat ca cac bénh nhan dap ung tiéu
chuén liya chon vao nghién curu.

- Céach thic thu thap s6 liéu: thu thap theo mau
bénh an nghién cuu.

- Chitiéu nghién ctu: chi sd nhan tric (tudi, gidi, can
nang); thoi gian méc dai thdo dudng, tang huyét ap;
chi s6 can ld&m sang (ndng dé homocysteine huyét
thanh, ure huyét thanh, creatinin huyét thanh,
glucosehuyétthanh,HbA1c,lipidméau,microalbumin
niéu, eGFR.

-Phuong phap thuthap sé liéu: sé liéu dugc thu thap
théng qua bénh an nghién clru. BEnh nhan dugc lay
mAau xét nghiém ngay khi vao vién cung vdi cac xét
nghiém ca ban. Tién hanh xét nghiém homocyste-
ine bang phuong phap do dé duc trén may sinh hoa
tu dong AU5800, tai Khoa Sinh hda, Bénh vién Trung
uong Thai Nguyén.

- X ly s6 liéu: phan tich va x& ly sé liéu trén phan
mém SPSS 20.0.

3. KET QUA NGHIEN cUU

Nghién clu dugc thuc hién trén 101 bénh nhan
dai thdo dudng co bién chirng than tai Bénh vién
Trung uong Thai Nguyén tir thang 1/2025 dén thang
10/2025.

Bang 1. Dac diém chung
ctia nhém nghién ctru (n =101)

C e Sé luong | Tylé
Pac diém (n) (%)
Nam 43 42,6
GiGi
N 58 57,4
Tang huyét Cé 94 | 931
ap Khoéng 7 6,9
. <5nam 23 22,8
S6 nam bi
daithao 5-10 nam 26 25,7
ducng >10 n&m 52 | 51,5
. X £ SD (tu6i) 71,65+ 10,28
Tudi )
Min-max (tudi) 53-89
aMI X = SD (kg/m?) 22,09+2,94
Min-max (kg/m?) 14,4-28,8

Tudi trung binh cta nhém nghién ciu 1 71,65 =
10,28, BMI trung binh la 22,09 = 2,94 kg/m2. N
gidi chiém da s6 trong nghién clru vdi 57,4%; bénh
nhan dai thdo dudng co tang huyét ap la chi yéu vdi
93,1%; ty lé bi dai thdo duong trén 10 nam la 51,5%.

Bang 2. M6t s6 chi sé xét nghiém & nhém nghién ctru

Chi s8 héa sinh mau X=SD
Glucose (mmol/L) 9,69 £ 3,71
HbA1c (%) 9,5+3,0
Ure (mmol/L) 6,78 £2,85
Creatinin (pmol/L) 99,43 £43,9
Triglycerid (mmol/L) 2,64+2,4
Cholesterol toan phan (mmol/L) 4,89+1,4
HDL-C (mmol/L) 1,34+ 0,59
2 Crossrefd 369
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Chi s héa sinh mau X+SD
LDL-C (mmol/L) 2,83%+1,0
Albumin (mmol/L) 36,4+4,4
Homocysteine (umol/L) 10,58 5,0
Microalbumin niéu (mg/dL) 6,52+ 3,5
eGFR (mL/phut/1,73m?) 54,58 = 20,7

Nong do glucose la 9,69 = 3,71 mmol/L, HbA1C
la 9,5 = 3,0%, ure la 6,78 £ 2,85 mmol/L, creatinin
la 99,43 = 43,9 mmol/L, triglycerid la 2,64 = 2,4
mmol/L, cholesteroltoan phanla4,89+1,4mmol/L,
albumin la 36,4 = 4,4 mmol/L, homocysteine la
10,58 = 5,0 umol/L, microalbumin niéu la 6,52 + 3,5
mg/dL, eGFR la 54,58 + 20,7 mL/phut/1,73m?>.

Bang 3. Mai lién quan giira homocysteine
vGi mét s dac diém & nhém nghién ciru

Bang 4. Méi twong quan gitra homocysteine
v&i mot sé chi sd xét nghiém khac

Chisé r p
Glucose -0,096 0,34
HbA1c 0,202 0,063
Triglycerid 0,109 0,277
Cholesterol toan phan 0,088 0,380
HDL-C 0,041 0,683
LDL-C 0,071 0,483
Ure 0,275 0,006
Creatinin 0,453 0,001
Albumin -0,271 0,006
Microalbumin niéu 0,274 0,005
eGFR -0,305 0,002

Homocysteine

Pac diém (Lmol/L) p
Gidi
Nam 12,22 + 5,37 0,0014
NG 8,38+ 3,38
Tang huyét ap
Co 10,86 5,0 0,268
Khéng 6,81 +2,65

S6 nam bj dai thdo dudng

<5nam (1) 8,16 = 3,38
p1-3=0,004
5-10 nam (2) 10,6 + 4,64 p2-3=0,175
p1-2=0,108
>10nam (3) 12,67 £ 5,98
Tudi
r=-0,012 0,907
BMI
r=0,044 0,665

Nam gidico nong do homocysteine trung binh (12,22
+5,37 umol/L) cao han cdy nghia so véi nr gidi (8,38
+ 3,38 pmol/L) véi p < 0,05. Bénh nhan bi dai thao
dudngtrén 10 nam c6 ndéng dd homocysteine (12,67
+ 5,98 pmol/L) cao hon cd y nghia so véi bénh nhan
bi dai thdo dudng dudi 5 nam (8,16 = 3,38 umol/L)
vGi p <0,05.
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K&t qua nghién cttu ghi nhan cé maéi tuong quan
nghich gitta néng dé homocysteine vGi nong do
albumin huyét thanh (r=-0,271, p < 0,05), eGFR (r=
-0,305, p < 0,05) va c6 mdi tuong quan thuén gilra
nong ddé homocysterin véi ndng dd microalbumin
niéu (r = 0,274, p <0,05), ure (r=0,275, p < 0,05) va
creatinin huyét thanh (r = 0,453, p < 0,05).

4. BAN LUAN

Nghién ctu dugc thuc hién trén 101 bénh nhan
dai thdo dudng co bién chirng than tai Bénh vién
Trung uong Thai Nguyén tir thang 1/2025 dén thang
10/2025. Bénh dai thao dudng type 2 thudng dugc
phat hién mudn sau 40 tudi, tan sudt mac bénh tang
dan theo tudi; két qua nghién clu cia chung toi ghi
nhan tudi trung binh cla nhém nghién ctru la 71,65
£10,28, tuong tw vdi nghién clru clia Ngb Dirc Ky va
cdng sy v4i tudi trung binh dugc ghi nhan la 65,58
* 10 [6]. Ty & bi dai thdo dudng trén 10 nam trong
nghién ctru clia chung téi la 51,5%, tuong déng vai
nghién cru clia Lé Thai Thanh Thao va cong su vdi
tudi phat hién dai thao dudng la 64,01 = 11,84 [5],
hay nghién ctru clia Tran Viét Cudng va cong sy vdi ty
& bénh nhan bidaithdao duongtrén 10 namla 79,2%
[7].

Khi tim hiéu v& mot s chi sd xét nghiém & nhém
nghién clru, chung t6i ghi nhan néng dd glucose
mau trung binh la 9,69 = 3,71 mmol/L, HbA1c la
9,5 = 3,0%, ure huyét thanh la 6,78 = 2,85 mmol/L,
creatinin huyét thanh la 99,43 = 43,9 mmol/L,
triglycerid la 2,64 £ 2,4 mmol/L, cholesterol toan
phan la 4,89 = 1,4 mmol/L, albumin & 36,4 = 4,4
mmol/L. K&t qua nay tuong dong vdi nghién clru
clia Lé Thai Thanh Thao va cong su cho thay nong
do trung binh moét sd chi s6 sinh hdéa mau gom
glucose mau luc doi la 9,12 = 4,28 mmol/L, HbA1c
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149,24 £2,79%, cholesteroltoan phan 1a 4,55+ 1,50
mmol/L, triglycerid la 2,51 £ 1,47 mmol/L, LDL-c la
2,58 1,33 mmol/L va HDL-c la 1,00 = 0,33 mmol/L
[5]. Didu nay c6 thé do ca hai nghién clru déu thuc
hién trén cac bénh nhan dai thao dudng diéu tri noi
trd va déu ghi nhan nhirng trudng hgp bénh nhan
nhép vién vi tai kham cé dudng huyét tang.

No6ng dé homocysteine trung binh trong nghién ctru
clia chung t6i la 10,58 = 5,0 umol/L, trong dé nam
gidi c6 nong dé homocysteine trung binh (12,22 +
5,37 umol/L) cao hon cé y nghia so véi n(r gidi (8,38
* 3,38 uymol/L) v&i p < 0,05. Giai thich cho su khac
biét c6 thé do nam gidi cé mot sé théi quen nhu'tinh
trang lam dung rugu, hut thudc la, café a nhitng
yéu t8 c6 thé gay tdng homocysteine mau. Ngoai ra,
néng dd hormon sinh san anh hudng l&n qua trinh
chuyén héa homocysteine. Testosteron, androgen
ldm tang ndéng dé homocysteine mau; nguoc lai,
estrogen lam gidm noéng dé homocysteine mau.
K&t qua trén cling tuong déng vdi nghién clttu clia
Ngé Durc Ky va codng su vdi ndng dd homocysteine
& bénh nhan nam (14,45 = 6,68 pmol/l) cao hon co
y nghia théng ké so v&i bénh nhén nir (10,5 = 3,68
pmol/l) [6]. Trong nghién clu cua chung t6i, bénh
nhan bi dai thao dudng trén 10 ndm co6 nbéng do
homocysteine (12,67 = 5,98 ymol/L) cao hon co y
nghia so véi bénh nhan bj daithao dudng dudi 5 nam
(8,16 = 3,38 pmol/L) vGi p < 0,05. K&t qua nay trai
nguoc vdi nghién cu clia Tran Viét Cudng va cong
sy khi khéng tim thdy mai lién quan gilra nong do
homocysteine véi thdi gian mac dai thao dudng [7].
Diéu nay co thé do ddi tugng nghién cltu clia ching
t6i la bénh nhan dai thdo dudng cé bién chirng thén,
day déu la nhirng ngudi c6 thdi gian mac dai thao
dudng nhiéu nam.

Nghién clru ctia ching t6i cling nhu cac nghién ciu
khac trong nudc chua tim thdy mdi lién quan gilra
néng do homocysteine vdi chi sé HbA1c va glucose
huyét thanh [5-6]. Diéu nay c6 thé thay rang nong
dd homocysteine huyét thanh & yéu t6 doc lap lién
quan dén déaithao dudngtype 2 ma khong phuthudc
vao murc dé kiém soat dudng méau va HbA1c. Trong
nghién cltu clia chung t6i khéng tim thay mai lién
quan gilta ndng dé homocysteine vdi cac chi s6
lipid mau. K&t qua nay trai nguoc vai nghién ctru clia
Ngbé Pirc Ky va cong su khi tim thdy moi tuwong quan
thuén véi triglycerid [6]; hay nghién cltu ctia Duong
Thi Tuyét va cdng sy c6 mai tuong quan nghich gitra
homocysteine vdi HDL-C [8]; hay két qua nghién
cltru clia Pham Toan Trung va cong su thdy cé mai
tuong quan thuén véi LDL-C [9]. Diéu nay c6 thé do
tiéu chuén liwa chon déi tugng tham gia vao nghién
clu clia mbi nghién ctu la khac nhau, trong dé
nghién ctu clia chung t6i tap trung vao bénh nhan
daithdo dudng co bién chirng than. Hon nira, c6 thé
do cac bénh nhan dai thao dudng type 2 da dugc
diéu tri bang thay déi ch& dé an va thudc ha lipid
mau nén cac chi sé lipid dugc cai thién dang ké.

K&t qua nghién ctru clia chung toi ghi nhan cé mai
tuong quan nghich gilta ndéng dd homocysteine
vGi nbng do albumin huyét thanh, eGFR; va tuong
quan thuan gitra nong dé homocysteine v&i ndng dé
microalbumin niéu, ure huyé&t thanh, creatinin
huyét thanh véi p < 0,05. Két qua nay tuong dong vai
nghién cu ctia Ngo Burc Ky va céng su khi cling tim
thdy méi tuong quan thuén chét ché gilra ndng do
homocysteine vGi microalbumin niéu (r = 0,639, p <
0,01) [6]. Diéu nay c6 thé dugc ly gidi do 8 bénh nhan
dai thdo dudng type 2, theo thdi gian sé xuat hién roi
loan chuyé&n hda va huyét déng dan dén bién chitng
than. Cu thé&, homocysteine gy gidm nitric oxide,
tang stress oxy hda, gay roi loan chi'c ndng néi mo
lam t8n thuong ndi mé mach mau than, tang san
xuat goc tu do, hoat hda cytokine gay viém va stress
oxy héa lam xd hda cau than va tén thuong 6ng than.
Nghién cltu ctia Cho E.H va cbéng su ghi nhan tang
homocysteine mau lién quan dén tang nguy cao xuéat
hién microalbumin niéu va cé vai tro trong cd ché
bénh sinh clia bénh than do dai thao dudng type 2
[10]. Nghién ctu Cho E.Hva congsu cling chirardng
ty & tdng homocysteine mau & nhom tén thuong
than sdm cao hon c6 y nghia thong ké so véi nhém
chitng, diéu nay ching té rdng tang homocysteine
mau lién quan chat ché dén tén thuong than & bénh
nhan dai thao dudng type 2.

5. KET LUAN

Nong dé homocysteine cé mdi twong quan nghich
v6i ndng do albumin huyét thanh, eGFR; va co6
moi tuwang quan thuan vdi nong dé microalbumin
niéu, ure va creatinin huyét thanh (p < 0,05). Chi s6
homocysteine co thé la yéu t6 doc lap dy bao cac
bi€n ching than & bénh nhan dai thao dudng type 2.
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