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ABSTRACT

Objective: The study aims to evaluate the correlation between homocysteine (representing
inflammation-oxidative stress) and glycation indices (representing glucose metabolism).

Methods: A descriptive cross-sectional study was conducted on 233 patients with diabetic kidney
disease aged 18 years and older, who attended outpatient clinics at the Department of General
Examination, University Medical Center Ho Chi Minh City - Campus 2. Clinical characteristics such
as age, gender, BMI, blood pressure, and duration of type 2 diabetes were recorded, along with
paraclinical parameters including blood lipid profile; glycation indices (fasting plasma glucose,
HbA1c, fructosamine, and glycation gap); plasma creatinine and cystatin C to assess estimated
glomerular filtration rate (eGFR), UACR to assess albuminuria; and homocysteine.

Results: The 233 diabetic kidney disease patients had a mean age of 64.0 = 10.4 years, with a
predominance of females. The mean eGFR was 50.7 £ 25.5 mL/min/1.73 m2, the medan UACR
was 341.4 £ 671.5 mg/g, and the mean homocysteine was 14.9 = 6.2 ymol/L. Homocysteine
showed a weak inverse correlation with HbA1c (intracellular glycation) (r=-0.158, p =0.016) but no
correlation with fructosamine (extracellular glycation). Homocysteine also showed a weak inverse
correlation with the glycation gap (r =-0.144, p = 0.028).

Conclusion: Homocysteine has a weak inverse correlation with HbA1c and the glycation gap, but
no correlation with fructosamine. This suggests that homocysteine may affect stable glycation
products (HbA1c), but may not affect glycation products with a short half-life.

Keywords: Homocysteine, glycation, HbA1c, fructosamine, glycation gap, diabetic kidney disease.

*Corresponding author
Email: vantien1307@yahoo.com Phone: (+84) 937590676 DOI: 10.52163/yhc.v67iCD4.4861

2 Crossrefd 315 “



T. Van Tien et al. / Vietnam Journal of Community Medicine, Vol. 67, Special Issue 4, 315-319

TU'O'NG QUAN GI0’A HOMOCYSTEINE VA CAC CHi SO GLYCAT HOA
O’ BENH NHAN BENH THAN PAI THAO DPUO'NG

Tran Van Tién"?", Nguyén Thj L&?, Thai Thanh Truc?

"Pai hoc Y Duwoc thanh Phé HO Chi Minh - 217Hong Bang, P. Chg'Lén, Tp. H6 Chi Minh, Viét Nam
2Bénh vién Phuc hoi chirc nang - Diéu tri bénh nghé ngh/ep thanh phé H6 Chi Minh -
313 Au Duong Lan, P. Chdnh Hung, Tp. H6 Chi Minh, Viét Nam
*Pai hoc Vin Lang - 69/68 Dang Thay Trdm, P. Binh Loi Trung, Tp. H6 Chi Minh, Viét Nam

Ngay nhan: 12/03/2026
Ngay slra: 24/03/2026; Ngay dang: 20/04/2026

TOM TAT

Muc tiéu: Nghién ciru nh&m danh gia tuong guan gitta homocysteine (dai dién clia viém - stress oxy
héa) va céc chi so glycat héa (dai dién chuyén héa dudng).

Phuong phap: Nghién clitu mé ta cit ngang trén 233 bénh nhén bénh than dai thao duong dutwr18
tudi trd lén kham ngoai tri  tai Khoa Kham Benh clia Bénh vién Pai hoc Y Dugc thanh phé H6 Chinh
Minh - Co'sd2. Cac dac diém lam sang (tudbi, gigitinh, BMI, huyét &p, thdi gian mac dai thao) dudng
type 2 dugc ghi nhan dong thdi véi cac thong s can 1am sang nhu bilan lipid mau, cac chiso glycat
hoa (xét nghiém dl,r’o’ng huyét lic déi, HbA1c, fructosamlne va khoang trong glycat hda), creatinine
va cystatin C huyét twong dé danh gia do loc cau than udc doan (eGFR), UACR dé danh gia murc do
albumin niéu, homocysteine.

K&t qua: 233 bénh nhan bénh than dai thao duong cod tudi trung binh 64,0 = 10,4 tudi, n{¥ gidi chiém
uu thé. eGFR trung binh 50,7 *+ 25,5 mL/phit/1,73 m2, UACR trung binh & 341 4 = 671,5 mg/g,
homocysteine trung binh 14 9+6, 2 pmol/L. Homocystelne €O tuong quan nghlch yéu v6i HbATC
(glycat hoa néi bao) (r = -0, 158 p = 0,016) nhung khdng c6 tuong quan V@i fructosamin (glycat héa
ngoai bao). Homocystelne cling c6 tuong quan nghich yéu véi khoang tréng glycat héa (r = -0,144,
p =0,028).

Két luén: Homocysteine co tuong quan nghich yéu véi HbA1c va khoang trong glycat hoa, nhung
khong c6 tuong quan vai fructosamine. bBieu nay goi y homocysteine co lién quan dén nhu’ng san
pham glycat hoa bén viing (HbA1c), nhung co thé khong lién quan dén nhitng san pham glycat héa
c6 thoi gian ban thai ngan.

Tir khéa: Homocysteine, glycat hoa, HbA1c, fructosamine, khoang trong glycat hda, bénh than dai

thao dudng.

1. DAT VAN DE

Bénh than dai thao du’o’ng (diabetic kidney disease -
DKD) la mot trong nhirng bién ching vi mach phd biénva
nghiém trong nhat clia bénh dai thao du’dng, la nguyén
nhén hang dau dan dén bénh than man giai doan cudi
trén toan cau. Theo thong ké cla Lién doan Dai thao
dudng Thé gidi (IDF), khoang 27,1-83,6% bénh nhan dai
théo dudng sé phat triénthanh DKD lam gia tdng dang ké
ganh nangchi phlyte va nguy cdtu’vongﬂoﬂm mach. bai
théo dudng la nguyén nhén hang dau dan dén bénh than
man giai doan cudi [1].

Cao ché bénh sinh cua DKD rat phirc tap, la két qua cla
sy tuong tac gilra nhiéu co ché& nhu réi loan chuyén hoa,
viém - stress oxy hoa, huyétdonghoc... ,trong dé sutuong
tac gilra réi loan chuyen hoéa du’dng (glycat hoa) va tinh
trang viém - stress oxy hoa dong vai tro trung tam trong
viéc pha hily céu tric cling nhu chirc nang cua cau than
va ong than [2].

Mét trong nhirng chi diém sinh hoc cla réi loan chuyen
hoa dudng la glycat hoa. D6 la qua trinh gan phan tur
dudng vao phan tu’ protein trong moéi trudng dudng huyét
cao ma khéng can enzym. Glycat hda co thé dugc do
bang HbA1c (glycat héa néi bao), fructosamine (glycat
hoéa protein trong huyét thanh - glycat hda ngoai bao) va
khoang trong glycat hoa (la sw chénh léch gilra glycat hda
noi bao va glycat héa ngoai bao)... [3].

Homocysteine a acid amin khéng thiét yéu, la san pham

*Tac gia lién hé

trung gian clia qué trinh chuyen hoa acid amin thiét yéu
methionine. Homocysteine co thé tai chuyén hoéa thanh
methionin, hay tlep tuc chuyén héa thanh cystein, hoéc
bi dao thai ra khoi co thé qua than. Homocysteine la
chi diém sinh hoc cua tinh trang viém va stress oxy hoa.
Nhiéu nghiéncuu chothay noéng do homocysteine co lién
quan dén kiém soat duong huyet cling nhu glycat hoa.
Viéc nghién cdu mé&i lién quan clia cac chat chi diém sinh
hoc cua cac con dudng co ché bénh sinh DKD clng nhu
tuong tac cla chung co thé giup hiéu ré hon vé co ché
bénh sinh DKD, tir d6 c6 nhiing hudng nghién ciu sau
hon nham chan doan sém cling nhu kiém so4t t6t hon
DKD [4-5].

ba co nhirng nghién ctu vé mdi lién quan gitra
homocystein va HbA1c, , hhung két qua chua nhat quan.
Co nghlen clru cho thay homocystein c6 tuwong quan
thuan véi HbA1c, nhung cé nghién ctru lai ghi nhan tuong
quan nghich gitra chung, hay khong co lién quan. Chung
t6i chua ghi nhén nghién ctu nao vé tuong quan gitra
homocystein va cac chi s6 glycat héa khac nhu
fructosamin va khoang tréng glycat hoa [6-8].

Vivay, chiing toi ti€n hanh nghién ctiu nham danh gia m&i
tuong quan gilra homocystein va cac chi s0 glycat hoa:
HbATc, fructosamine va khoang tréng glycat héa.
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2. DOI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét k&€ nghién ciru

Nghién cltu mé ta cat ngang.

2.2. Dia diém va thdi gian nghién clru

Nghién ctu thyc hién tir thang 1/2024-12/2025 tai Khoa

Kham bénh, Benh vién Pai hoc Y Dugc thanh Phé H6 Chi
Minh.

2.3. B38i tugng nghién ctru

Bénh nhan DKD dén kham va diéu tri tai cd s& néu trén.
-Tleu chuén thu nhan: tat ca nhitng bénh nhan DKD d 18
tudi trd l&n, dong y tham gia nghién ctu.

- Tiéu chuén loai trlr: nhitng bénh nhan da dugc chan
doan bénh th&n man tu nguyén nhan khac, benh nhan
dangtrong bénh canh cap tinh nhu’benhthan cap, viém..

2.4. Céac théng sé nghién ctru

Ngoai cac dac diém lam sang va can [am sang thudng
quy cutia bénh nhan dai thao duong, chung t6i danh gia
thém céc chi s6 trong mau gom creatinine va cystatin C,
trdé tinh eGFR udc tinh theo creatinine-cystatin C (eGFR
cre-cys) theo cong thirc CKD-EPI 2021, homocysteine,
fructosamine. Chung t6i cling thu thap them chi sé
albumine niéu théng qua xét nghiém nudc tiéu (UACR).

Khoang tréng glycat héa = HbA1c - HbA1c dy doan (tir
fructosamine) [9].

2.5. C& mau nghién clru
C& mau nghién cliu tinh theo céng thirc:

2
Zyap+Zi
n > (#> +3

1 log, 1=

&' bénh nhan DKD cling nhu dai thdo dudng, chung toi chi
tim thay nghién curu trudc day co tuong quan gitra homo-
cystein v6i HbA1c ma chua cd nghién ctu nao veé tuong
quan gitta homocysteine VGi fructosamine va khoang
trong glycat hoa. Dya theo nghién ctu clia Kumar V va
cong sy, hé so tuwong quan cua homocystein v&i HbA1c
a4 0,47, vGisailam loai 1 a 0,05, sai lam loai 214 0,02 [7],
tinh du’o’c cd mau tdi thiéu:

2
1.96+2.05
n = (W) +3 =065

€ 1-0.47

Nhu’vay, can it nhat 65 bénh nhan cho nghién cliru. Thuc
té chung tdi chon duoc 233 bénh nhan dua vao nghién
cliu.
2.6. Xtrly s liéu
Dung phan mém SPSS 20.0, s6 liéu dugc xur ly theo céac
thué’g toan thong thuong trong nghién clru 'y hoc.
3. KET QUA NGHIEN cUU
Trong 233 bénh nhan tham gia nghién ctu, c6 98 bénh
nhan nam (42,1%) va 135 bénh nhan nir (57,9%).

Bang 1. Pac diém chung cGia bénh nhan

trong nghién ctru (n = 233)

Bang 2. Pac diém can ldm sang bénh nhan
trong nghién ctru (n = 233)

Bac diém Ttgrnnhg ?:?1 L%Cnh
Hemoglobin (g/dL) 12,8 1,9
Glucose luc doéi (mg/dL) 150.4 67,3
HbA1c (%) 8,1 2,0
Fructosamine (umol/L) 336,3 88,0
HbA1c du doén (%) 7,3 1,5
Khoang trong glycat héa (%) 0,77 1,2
Homocysteine (umol/L) 14,9 6,2
Creatinine (mg/dL) 1,6 1,3
Cystatin C (mg/L) 1,7 0,9
eGFRcre-cys (mL/phut/1,73 m?) 50,7 | 25,5
UACR (mg/g) 341,4 | 671,5

Bénh nhan trong nghlen cliu cé xu hu’dng kiém soat
du’o’ng huyet chua tot, homocystelne c06 xu hudng cao,
eGFR gidam va albumin niéu @ mdc dai lugng.

Bang 3. . Tuwong guan giira homocystein
va cac chi so glycat héa (n = 233)

Chi s glycat héa H%ﬁ;“("r’;"g p
HbA1c (%) -0,158 0,016
Fructosamine (umol/L) -0,104 0,112
HbA1c du dodn (%) -0,104 0,112
Khoang trong glycat hda (%) -0,144 0,028

Homocysteine tuong quan nghich yéu vdi HbA1c va

khoang tréng glycat héa.

hbatc

Bac diém Ttl)":Jnnhg {?:?1 :.%cnh
Tudi (n&m) 64,0 | 10,4
BMI (kg/m?) 24,1 3,4
Huyét ap tdm thu (mmHg) 137,6 22,1
Huyét ap tdm truong (mmHg) 81,6 12,5
Thoi gian mac dai thdo dudng (nam) | 9,7 7,5

Day la nhdm bénh nhan co6 xu hudng l6n tuéi, BMI & muc
caova daméac dal thdo dudng khoang 10 ndm, kiém soat

huyét ap chua tot.

) 1000 00 000 woo 5000

Hinh 1. Twong quan gitra homocysteine
v6i HbA1c (hinh trai) va khoang tréng glycat héa
(hinh phai) (n = 233)
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Homocystelne c6 tuwong quan nghich yéu vdi HbA1c va
khoang tréng glycat héa.

4. BAN LUAN

Nghién ctu da thu thap s0 liéu cla 233 bénh nhan, trong
do nit chiém uwu thé (57, 9%) Tudi cla benh nhan trong
nghién clfu cua ching toi c6 xu hudng (&N tudi (>60 tuéi)
(bang 1), tuong tu nhu nghién cuttu cua Yu C va cOng sy
(62, 9tu0|) [8], trong khi do tu0| trung binh clia bénh nhan
trong cac nghién cuu trude ctia Kumar V va cong su (56,8
+8,9) [7], Zulfania va cong su (51,5 + 8,4) [6] c6 xu hudng
tré hon (< 60 tudi).

BMI ctia bénh nhan trong nghién cutu cla chung toi la
24 kg/m? (bang 1), nam o’ mu'c cao so VGi gidi han binh
thuang, trong khi BMI ctiia bénh nhan trong cac nghién
cliu trén ¢6 xu hudng cao hon, nhu BMI trong nghién ctiu
clia Zulfania va cong su' [6] la 28 kg/m?, trong nghién clu
Fl:ia Yu C va cong sy cé 68% bénh nhan qua can - béo phi
8

Thai gian méac dai thao dudngtrung binh trong nghién ctru
cla chung t0| lax&p xi 10 nam (bang 1), kéo dai hon so vai
nghién ctu clia Zulfania va cong sy’ [6] (7 nam), clng nhu
cua Kumar Vva cong sy [7] (6,5 nam). Cac yeu t6 lon tudi,

BMI cao va thdi gian méac dai thao dudng déu co thé anh
hudng dén mdc homocystein, cling nhu murc glycat héa.

V@ tinh trang kiém soat dudng huyet nhém bénh nhan
trong nghién ctiu clia chung t6i cé muc kiém soat dudng
huyét kém, véi duong huyét lic doi trung binh la 150,4
+ 67,3 mg/dL HbA1c trung binh la 8,1 + 2,0%. Tuong tu
vay, fructosamin trung binh la 336,6 = 88,0 umol/L (>300
pmol/L) (bang 2).
Khi so sanh vd&i cac nghlen cu’u trudc, chung toi thay két
qua klem soat dudng huyet cla benh nhéan trong nghién
clru clla Kumar V va cong sy kha glong v&i nhdm bénh
nhan trong nghién cttu clia chiing t6i, khi ghi nhan HbA1c
trung binh1la 9,18 +2,5% [7], hay Zulfaniava congsucling
ghinhan 59,2% bénh nhan c6 HbA1c > 7% [6].
Khoang trong glycat hda trung binh trong nghlen cltu nay
gmirc duong (0,77 1,20%) (bang 2). Khoangtréng glycat
héa phan anh mic do glycat héa hemoglobin “léch” khoi
gia tri ky vong dua trén glycat hoa proteine huyet thanh
cla cung mot bénh nhan (HbA1c dy doan). Chi s6 nay
ban dau dugc Cohen R.M va cong sy’ dé xuat (VGi tén goi
glycosylatlon gap”) vao nam 2003 khi quan sat sv bat
tuong xung (discordance) gitra HbA1c va fructosamlne
¢ mot s6 bénh nhan dai thdo dudng. Khoang trong
glycat héa ra doi nham do ludng va hiéu chinh nhirng sai
biét nay, giup bac siva nha nghién ctru dinh lwong dugc
murc d6 anh hu’o’ng cla c4c yéu té “phi du’dng huyet” len
HbA1c. Khoang trong glycat hoa khong chi la mét con s0
thong k&, ma mang ham y sinh hoc vé sy’ khac biét trong
qua trinh glycat hoa & moi nguai, tir dé trd thanh mot
céng cu nghién ctru dé danh gia “kha nang bi glycat hoéa”
(glycability) khac nhau gitta cac cé nhan [9].

Khoang tréng glycat hda duong, cho thay HbA1c do dugc
¢6 xu hudng cao hon so vGi HbAlc dy doan, gaiy tinh
trang glycat hoa dién ra 6 t& bao hong cau cao hon so Vi
mu’c glycat hoa dién ra & protein trong huyet thanh. Két
qua cing goiy bénh nhéan trong nghién cttu co tinh trang
glycat héa & noi bao cao hon murc glycat héa & ' ngoai bao.

Glycat héa trong ndi bao c6 thé cé lién quan dén muc tén
thu’dngte bao, ttrdé lam anh hudng dénchurc nangte bao
clng nhu ca quan, trong do co thé la than va tim mach,

tirdé lam tang tién trién bénh than cing nhu’tangtu’vong
do tim mach [3].

Homocysteine trung binh trong nghién ctru cltia ching
t6i la 14,9 = 6,2 pmol/L, & mic cao cla binh thuong,
tiém cén vdi tang homocystein (2 15 pmol/L). Khi
homocystelne huyet thanh c6 xu hu’o’ng tang len sé
anh hudng dén cé kiém soat dudng huyét va tién trién
clia bénh than man & bénh nhan dai thao du’o’ng [4-5].
Homocysteine khong chi anh hu’o’ng dén kha nang tiét
insulin clia t& bao beta tuyen tuy, ma con anh hu’dng dén
dé khang insulin cia mé dich, tir d6 anh hudng dén kha
nang kiém soat du’dng huyé&t va muc glycat hda, qua do
anh hudng dén tién trién bénh than & bénh nhéan dai théo
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dudng. Khéng chi vay, tdng homocysteine con lam tang
tich lay s r6i loan chuyén hoa lipid va viém - stress oxy
hoa, tir do gay doc lén than. Homocysteine con co thé
doctruc tiép lenthan thong quaviéc methylhoa DNA lam
ton thuong va tang chétchuong trlnh cliaté bao chan gia,
cling nhu [am gidm dan dé loc cau than [4-5].

Nong dé homocysteine cta bénh nhan trong nghién ciu
clia chuing toi tuong tw nhu' trong nghién ctu cua Yu Cva
cong sy (13,1 pmol/L) [81, nhu’ng th&p han nhiéu so vdi
két qua trong nghién cttu clia Kumar V va céng su' (19,7 =
12,7 umol/L) [7].

Chung t0|gh| nhan coé tuwang quan gilra homocysteine va
céc chi so6 glycat héa (bang 3), trong dé homocysteine
tuwong quan nghich yéu vdi HbA1c (r=-0,158, p = 0,016),
va khoang trong glycat hdéa (r = -0, 144 p = 0,028);
nhung chuang toi khong ghi nhan du’o’c tuwong quan gitra
homocysteine vd&i fructosamine (r = -0,104, p = 0,112)
(bang 3, hinh 1).

Trudc do, Zulfaniava cong su’ (2018) khong ghinhan tuong
quan clia homocysteine v&i HbA1c [6], nhung Kumar V
va cong su (2025) lai ghi nhan tuong quan thuén gitra
homocystelne v6i HbA1c (r = 0,470, p < 0,01) [7]. Chung
t6i khong chi ghi nhéan c6 tuong quan gitta hai chi diém
sinh hoc trén, ma con ghinhéan day la tuwong quan nghich.
K&t qua nay tu’dng ty nhu nghién ctu ctia Yu C va cong su
cling ghi nhan tuong quan nghich glu’a homocysteine \Vei
HbA1c [8]. Két qua nghién cuu cla chung t6i gop phan
vao burc tranh chung vé méi lién quan gilra homocysteine
V@i kiEm soat dudng huyét ciing nhu véi muic glycat hda.

C6 mot so gia thuyet c6 thé gop phan giai thich sy khac
nhau trong két qua nghién ctu clia chung t6i so vai cac
tac gia khac. Bénh nhan trong nghién clru cla chung toi
c6 xu hudng ldn tudi, mac dai thao dudng lau ndm, kiem
soat du’o’ng huyét kem eGFR trung binh & muc thap,
va UACR & murc dai lu’dng, khi so sanh vdi két qua cla
Zulfania va cong sy [6] cling nhu Kumar V va cong su [7].
Khi do loc cau than giam, homocysteine co xu hudngtang
dan, trong khi HbA1c lai giam tinh chinh xac, tir dé cé thé
lam anh hu’dng dén mai lién quan gilra homocystelne va
HbA1c, cling nhu nhirng chi s glycat héa khac.

K&t qua nghién clu cua chang toi clng cho thay
homocysteine cd tuong quan nghich vdi khoang tréng
glycat hoa, ma khéng co tuong quan vdi fructosamine
(bang 3, hinh 1). K&t qua cho thay du khéng ghi nhan
tuong quan nghich gitra homocysteine vdi fructosamine
(glycat hda protein trong huyét thanh - ngoai bao), nhung
homocysteine van co6 tuong quan vdi sy chénh léch
glycat hoa gilra ndi bao va ngoai bao, tir do ma& ra cac
hudng nghién ciu vé kha nang du b4o vé chénh lech
muc glycat hdéa & cac md khac nhau trong co thé cua
homocystein, ciing nhu kha nang anh hudéng cua
homocystein lén muc do glycat héa ctia céc thanh phan
cathé khac nhau.

Té bao hong céau (vidu HbA1 c)co thé ton tai kéo dai nhiéu
thang, ké ca trong méi trudng ure huyet cao cua bénh
nhén DKD, trong khi fructosamine chi tén tai vai tuan. Két
qua nghlen cuu goi y homocysteine anh hudng dén kha
nang glycat hdéa cac thanh phan 6n dinh kéo dai nhu té
bao chukhéng hoac it anh hudng dén thanh phan co thoi
gian ban hty ngan nhu protein. K&t qua cling gai y kha
nang homocystein anh hudng dén glycat hda trong noi
bao cao hon so vdi glycat hda ngoai bao.

5. KET LUAN

& bénh nhan DKD trong nghién ctu, homocysteine
c6 tuong quan nghich yeu vGi HbA1c va khoang tréng
glycathoa, nhung khdng co tuong quan vai fructosamine.
Két qua nghlen cuu goi y homocysteine c6 lién quan dén
glycat héa & muc té bao, cé xu hudng bén virng, nhung
khéng hoac it lien quan den glycat héa & protein huyét
thanh (it bén virng hon).

Kétqua nghién curu clia chungtéi gop phanvao birc tranh
chung vé méi lién quan gilra homocysteine vdi kiém soét
dudng huyét cling nhu vdi mure glycat hoa.
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