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ABSTRACT

Objective: To investigate the total antioxidant status (TAS) and malondialdehyde (MDA)
levels—an end-product of lipid peroxidation—in patients with type 2 diabetes mellitus
(T2DM); and to analyze the correlations of TAS and MDA levels with body mass index (BMI),
waist circumference, and plasma glucose concentration.

Methods: A cross-sectional descriptive study was conducted on 140 outpatients with
T2DM aged 40-79 years at the Thai Nguyen Medical Center, from November 2024 to April
2025.

Results: The mean plasma TAS concentration in patients with type 2 diabetes mellitus
(T2DM) was 1.58 = 0.19 mmol/L. TAS levels were significantly higher in males (1.62 +
0.21 mmol/L) than in females (1.54 = 0.15 mmol/L) (p < 0.05). The mean plasma MDA
concentration was 2.24 + 0.51 nmol/mL, with no significant difference between the two
sexes. Correlation analysis showed that TAS levels were weakly and negatively correlated
with BMI in both males (rho= -0,305, p=0,008) and females (rho=-0.338, p = 0.003). In
contrast, MDA levels showed a moderate positive correlation with BMI in both males (rho
=0.434, p =0.000) and females (rho =0.515, p = 0.000).

Conclusion: In patients with type 2 diabetes mellitus (T2DM), the total antioxidant status
(TAS) was higher in males than in females. Oxidative stress markers (TAS and MDA) were
associated with overweight and obesity with T2DM.

Keywords: Type 2 diabetes mellitus, oxidative stress, malondialdehyde, total antioxidant
status.
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TOM TAT
Muc tiéu: Khao sat trang thai chGng oxy héa mau toan phan (Total Antioxidant Status,TAS),
néng dé MDA (Malondialdehyde)- san pham peroxy hoa lipid & ngudi bénh dai thao dudng
type 2 va phan tich méi lién quan giira néng do TAS, MDA vdi chi sé khéi ca thé (BMI), vong
€0, ndbng do glucose huyét tuong.

Pai tugng va phuong phap: Nghién citu mé ta cat ngang trén 140 ngudi bénh dai thdo
dudng (BTD) type 2 tudi tir 40-79 diéu tri ngoai trd tai trung tam y t& Thai Nguyén, tinh Thai
Nguyén. Nghién cttu dugc thuc hién tirthang 11 ndm 2024 dén thang 4 nam 2025.

Két qua: Nong dé TAS trung binh & ngudi bénh DTD type 2 la 1,58 = 0,19 mmol/L, trong do
nong dé TAS & nam gidi (1,62 = 0,21 mmol/L) cao hon cé y nghia thong ké (YNTK) so vdi
nir gidi (1,54 = 0,15 mmol/L). Néng do MDA trung binh & ngudi bénh DTD type 2 la 2,24 =
0,51 (nmol/mL), khéng c6 sy khac biét vé nong dé MDA gilra 2 gidi. Phan tich méi tuwong
quan cho thay, nong dé TAS c6 méi twang quan nghich yéu c¢6 YNTK véi chi s6 BMI & nam
gidi (rho=-0,305, p=0,008) va & nir gidi (rho=-0,338, p=0,003); nong d6 MDA c6 méi tuong
quan thuén trung binh c6é YNTK véi chi s6 BMI & ca gidi nam va nit tuvong ng la (rho =
0,434; p =0,000) va (rho =0,515; p = 0,000).

Két luan: O ngudi bénh BTD type 2, trang thai chéng oxy héa mau toan phan (TAS) & nam
gidi cao hon & nit gidi. Cac chi s6 phan anh tinh trang stress oxy hda (TAS va MDA) ¢6 lién
quan dén tinh trang thira can béo phi & ngudi bénh BTD type 2.

Tir khéa: baithao dudng type 2, trang thai oxy hda méau, malodialdehyde, total antioxidant
status.

1. DAT VAN DE

Pai thdo dudng type 2 la bénh ly rdi loan chuyén
héa man tinh phé bién, dac trung bdi tinh trang tadng
glucose huyét tuong (HT) kéo dai, dan dén tén
thuwgng mach mau va nhiéu bién chirng tim mach,
than kinh, than. Moét trong nhitng cd ché& bénh
sinh quan trong clia BTD la stress oxy hda, xay ra
khi sy san sinh cac géc ty do vugt qua kha nang
trung hoa ctia hé théng chéng oxy héa [1]. Trong do,
malondialdehyde (MDA) la san phdm cudi chia quéa
trinh peroxy hoa lipid, dugc xem la d4u &n phan anh
muc dé tén thuong do oxy hda, con téng chat chéng
oxy héa (TAS) dai dién cho kha nang bao vé clia hé
thong chéng oxy hoa toan phan trong huyét twong.
Nhiéu nghién ctu cho thdy su' mat can bang gilra

*Tac gia lién hé

MDA va TAS gbép phan lam nang thém tinh trang dé
khang insulin déng thoi thuc day bién chirng mach
mau & ngudi bénh DTD. M&i lién quan gilra cac chi
s6 MDA, TAS véi mét s6 chi sd chuyén héa nhu chi
s8 kh8i cothé (BMI), vong eo va glucose HT van chua
dugc lam ré. Nghién clu clng phén tich theo gidi
tinh, tr d6 cung cép d liéu khoa hoc ban dau vé
su’ khac biét gidi tinh vdi tinh trang oxy hda & bénh
nhan BT, mét khia canh con it dugc nghién cltu tai
Viét Nam. Céc két qua c6 thé la ca sd khoa hoc cho
céc nghién cltu can thiép sau nay nhu sir dung chéat
chéng oxy hoa, ché do an, hoac thuéc diéu chinh
stress oxy hoa. Do do, nghién clu nay dugc thuc
hién vGi muc tiéu: Khao sat, so sanh nong dé TAS
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va MDA huyét tuong & nam va nit bénh nhan DTD
type 2 va danh gia mai tuong quan clia hai chi sé nay
vGi BMI, vong eo va nong doé glucose HT, gép phan
lam sang to vai tro cla stress oxy hoa trong rdi loan
chuyén hda ctia bénh BTD.

2. POI TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Thiét k& nghién ctu: Nghién ctu cat ngang mo
ta.

2.2. Dia diém va thadi gian nghién ciru

- Dia diém nghién clru: Trung tdm Y té€ Thai Nguyén,
tinh Thai Nguyén; Khoa Hda sinh va Chuyén hoda
Dinh duéng, Vién Dinh dudng Qudc gia.

- Thai gian thuc hién: tir thang 11/2024 dén thang
4/2025.

2.3. Pai twgng nghién ciru

- Tiéu chuén lua chon: bénh nhan BTD type 2 chua
c6 bién chirng, dang diéu tri ngoai trd tai trung tdmy
t& Thai Nguyén, do tudi 40 — 79, diéu tri bang insulin
ho&c metformin. B&nh nhan dugc chuan doan BT
type 2 theo tiéu chuén clia ADA 2024 (glucose HT
luc déi 2 7 mmol/L hodac HbA1c = 6,5% hoac co
glucose HT bat ky = 11,1 mmol/L hoac dang dung
thudc ha dudng huyét).

- Tiéu chuan loai trir: Ngudi c6 bénh ly suy tim, suy
than, ung thu, ngudi cé di tat hinh dang co thé nhu
gu veo, di tat bam sinh, cam, diéc, lu an, réi loan
tam than.

2.4. C& mau, chon mau
Ap dung cong thitc tinh ¢c& mau cho nghién cliu cét
ngang mo ta, str dung sai s6 tuong doi:

2 2

X
1-a/2
n =
d2
Trong dé: n: la c& mau t6i thiéu can diéu tra
+27? . Hésotin cay. V&i do tin cay 95% (a=0,05)
>72 =1,96.

+0=d0 léch chudn clia ndng d6 MDA hodc ndng
dé TAS clia ngudi trudng thanh méc bénh BTD type
2 dyatheo nghién cliu trudc day; o=0,921a dé léch
chudn néng dd MDA [2] va o =0,86 la d6 léch chudn
nong do TAS [3].

+d : Sai s6 tuyét doi so vdi o, vGi nbng d6 MDA
chon d=0,16 va vgi nobng do TAS chon d = 0,15.

Thay cac gia tri vao coéng thic tinh dugc c& mau
tuwong tng la 128 hodc 127. Thyc té chung toi da
thu thap dugc 140 déi twgng du tiéu chuén tham gia
nghién clru.

Phuong phap chon mau thuan tién, lwa chon nhing
bénh nhan dd tiéu chuén trong thoi gian thu thap s6
liéu tai Trung tdm Y té& Thai Nguyén.

2.5. C4c bién s, chi sé nghién ctru va ki thuat thu
thap sé liéu

- SUr dung céan thudc dé can do thu thap cac sé do
nhan trdc (can nang, chiéu cao, vong eo).

- S&r dung chi sé khéi co thé Body mass index (BMI)
dé danh gia tinh trang dinh dudng: Phéan loai theo
T6 chirc Y té gisi (WHO) dp dung cho ngudi Chau A,
thi€u can khi BMI < 18,5 kg/m?, binh thudng khi BMI
tr 18,5 - 22,9; thira can khi BMI tir 23 - 24,9; Béo phi
do | khi BMI tir 25 - 29,9; Béo phi do Il khi BMI = 30
kg/m?.

- Thu thap m4u mau: Mau tinh mach dugc ay vao
budi sang (BN nhin déi), chéng déng heparin. Ly tdm
&y huyét tuwong bao quan & -20°C cho dén khi thuc
hién XN. Nong do6 glucose HT (don vi: mmol/L) dugc
do trén may héa sinh ty déng Beckman coulter AU
480 bang phuong phap do mau.

- Nong d6 TAS HT: dugc do trén may hda sinh ty
déng Beckman coulter AU 480, st dung bo kit TAS
clia hang Randox ( ma NX2332) v&i nguyén ly phan
ng: Phan ng quang dua trén sy hinh thanh cuta
cation ABTS® (2,2'-azino-di-[3 ethylbenzthiazoline
sulfonate]) khi ABTS® bi oxy héa bdi metmyoglobin
va hydroperoxide, trong mau thir cé chira cac chat
chéng oxy héa, qua trinh hinh thanh cation ABTS® bj
trc ché, dan dén giam cudng dd mau xanh dugc tao
ra, mdc dé gidam mau ty [é thudn vdi tong kha nang
chéng oxy héa trong mau, budc séng do: 600 nm,
don vi do chudn: mmol/L, gia tri tham chiéu (theo
huéng dan cha hang Randox) huyét tuong ngudi
binh thudng: 0,21 -2,94 mmol/L.

- Néng dé6 MDA HT: dugc dinh lugng trén may
UV-Vis clia hang Shimadzu, bang phuong phap hép
thu phan tir véi nguyén ly: Trong moéi truong acid va
o nhiétdé cao, MDA phan (rng véi acid thiobarbituric
(TBA) tao thanh phic chat mau héng (MDA-TBA
adduct) c6 cuc dai hdp thu & budc song 532 nm,
cudng do hap thu ctia dung dich ty 1& thuan vdi nong
dé MDA trong mau; don vi do chuan: nmol/mL; gia
tritham chiéu (trung binh & ngudi khde manh): huyét
tuong: 1,0 — 3,0 nmol/mL (c6 thé thay déi tuy quan
thé va phuong phap).

2.6. Xt ly va phan tich s8 lidu

S48 liéu dugc lam sach, xi¥ ly va phan tich bang phan
mém SPSS 26.0. Gia tri clia cac bién dinh lugng
dugc trinh bay dudi dang trung binh (TB) + d6 léch
chuén (SD). Banh gia sy khac biét gitra cac cap gia
tri trung binh bang kiém dinh Test student (t-test)
hoac Mann Whitney-test. Danh gia sy khac biét gitra
cac cap ty lé bang kiém dinh x2 test. Si dung test
tuong quan Spearman correlation dé tim hiéu maéi
lién quan gilra cac bién.

5 Crossrefd ) 144 “
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2.7.Pao dirc nghién ctru DPic didm
Nghién cliru da dugc Hoi dong Pao dirc - Vién Dinh Chung ~
dudng théng qua s6 546/QLKH-VDD ngay 18 thang (n=140) Nam (n=69) NG (n=71)
6 nadm 2024. Bugc sy phdi hgp cla trudng Pai hoc
Y Dugc - Pai hoc Thai Nguyén va Trung tam Y t& Thai TB+SD TB+SD
Nguyén. Ngudi tham gia nghién clru dugc giai thich 60 (42,86) 27 (39,13) 33 (46,48)
ré vé muc dich, néi dung, quyén Loi khi tham gia va . -
c6 quyén rut khoi nghién cliru bat ky lic nao. Thira can béo phi (BMI 223)
79 (56,43) 41 (59,42) 38 (53,52)

3. KET QUA NGHIEN cU'U

Bang 1. Pac diém nhan tric hoc va tinh trang
dinh duéng ctia déi twgng nghién clru

Trong nhédm nghién ctru, nam gidi cé can nang, chiéu
cao va vong eo trung binh cao hon so véi nit gigi. Ty
(& thira can — béo phi chiém wu thé (56,43%), trong
dé nam gidi cé ty lé thira can —béo phi (59,42%) cao
hon nir gigi (53,52%).

Bac diém Bang 2. Nong do TAS va MDA, glucose HT
trung binh & bénh nhan DTD type 2
Chung Nam (n=69) N (n=71) g ; P
(n=140)
Can nang (kg) Chung (n=140) 1,58+0,19
' TAS -
60,1+9,3 | 62,20%6,81 | 5590%7,99 (mmol/L) |_Nam(n=69) |1,62+0,21 | 0,011
Chiéu cao (Cm) NCl’(n=71) 1,54i0,15
157,9%7,2 | 162,58%5,34 | 153,04%5,21 DA Chung (n=140) | 2,24+ 0,51
Vong eo (cm) (nmol/mL) Nam (n=69) | 2,27+0,54 0,998
89,47+8,17 | 88,47 6,21 84,45+ 9,38 NG (n=71) |2,21+0,48
o Glucose _ +
h (%) (mmolL) | Chung (n=140) | 7,50 * 2,40
Thiéu can (BMI < 18,5) K&t qua nghién ctru ghi nhan nong dd TAS trung binh
1(0,71) 1(1,45) 0(0) @ nam gidi la 1,62 £ 0,21 mmol/L cao hon so véi
) . ni gigi 1,54 = 0,15 mmol/L, su khac biét cé YNTK
Binh thuong (BMI 18,5-22,9) (p<0,05). Khong thay su khac biét c6 YNTK & nbng

do trung binh clia chi s6 MDA gitra 2 gidi.

Bang 3. Twong quan (Spearman correlation) giira néng dé TAS, MDA
V@i cac chi s6 Glucose HT, BMI va vong eo theo tirng gidi

Gidi nam Gidini¥
Chisé
Glucose HT BMI Vong eo Glucose HT BMI Vong eo

rho 0,170 -0,305 0,028 -0,050 -0,338 0,19

TAS
p 0,147 0,008 0,812 0,676 0,003 0,876
rho -0,103 0,434 -0,015 -0,023 0,515 0,202

MDA
p 0,385 0,000 0,900 0,850 0,000 0,086

Bang 3 cho thay & ca nam gidi va nir gidi nong do TAS
cé mdi tuong quan nghich yéu cé YNTK vdi chi so
BMI véi hé s6 tuong quan tuong ng la rho= -0,305;
p=0,008 va rho = -0,338; p=0,003. O ca 2 gidi gidi,
khoéng c6 maéi tuong quan dang ké gitra nong dé TAS
v@i ndng do glucose HT va vong eo. Nong dd MDA cé
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moi twong quan thuan c6 YNTK véi chi s6 BMI & ca
2 gigi. O nam gi¢i MDA tuong quan thuan trung binh
véi chi s6 BMI (rho = 0,434; p = 0,000); & nlt giGi MDA
tuang quan thuén trung binh véi BMI (rho=0,515;p =
0,000). Khéng cé moi twong quan cé YNTK gitra nong
do MDA véi nong do glucose HT va chi s6 vong eo.
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Méi tuong quan Spearman giira TAS va BMI & nam giéi DTD type 2
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4. BAN LUAN

Trong nghién clru clia chung tdi, cac doi tugng
nghién ctu dugc lya chon tir 40 dén 79 tudi vdi ti &
gidi tinh gitta nam va n lan lugt & 49,3%, 50,7%;
giup giam sai s6 khi so séanh cac chi sé gilra hai gidi
trong phan tich. K&t qua nghién cttu cho thdy néng
dé TAS trung binh & nam gi¢i mac BTD type 2 (1,62
+ 0,21 mmol/L) cao hon cé YNTK so v&i ni gidi (1,54
+ 0,15 mmol/L), v6i p = 0,011. K&t quéa nay co su
tuwang dong vai nghién clru clia Vaishali S. Pawar va
CS. (2023) vé nong do TAS trung binh & bénh nhén
PTD type 214 1.75 = 0.38 mmol/L [4]. Piéu nay ggiy
rang kha nang chéng oxy héa toan phan &bénh nhan
nam méac DTD type 2 c6 xu huéng t6t hon so vé6i nit
gidi. Mot s nghién clu trude day clng ghi nhan sy
khac biét nay, cho rang sy khac biét hormon gidi
tinh d&c biét (& estrogen c6 thé anh hudng dén hoat
dong clia hé thdng chéng oxy héa nhu trong nghién
clu ctia Rizvi Slva CS (2010) k&t luan rang: Su giam
estrogen trong thai ky méan kinh va tién méan kinh cé
thé gép phan lam tang stress oxy hda va gidm kha
nang chdng oxy hoa, khién phu nit dé méc céc rdi
loan lién quan dén stress oxy hoa, do dé néng do
TAS & nir giGi trong dé tudi man kinh, tién man kinh
c6 ndng do TAS thap hon nam gidi [5]. N gidi co xu
hudng tich tu m& ndi tang va m& dudi da nhiéu hon,
tao ra nhiéu ROS (reactive oxygen species) hon bang
cach kich hoat NADPH oxidase, ldm r8i loan churc
nang ty thé, stress oxy héa ndi bao, viém man tinh
[6]. Nam gidi thudng co6 khi co lén hon va kha nang

str dung glucose va oxy hiéu qua hon nén it san sinh
ROS hon trén cung mét murc tang dudng huyét. Do
do, TAS cua nir gidi c6 thé bi tiéu hao nhanh hon dé
chéng lai lwgng ROS cao hon.

Ngugc lai, ndng dé MDA - chi ddu clia peroxid hda
lipid, khdngkhac biét dang ké gitra hai gidi (p = 0,998),
cho thdy mirc dé t8n thuong oxy héa tuong duong &
cé nam va nit trong nhom nghién clru. Két qua nay
c6 phan thap hon véi mot sé nghién ciru khac nhu
nghién cu cuia Vaishali S. Pawar va CS (2023) véi
nong do MDA HT do dugc & 3.92+1.85 nmol/L [4].

Khi xét vé moi tuwong quan gitra tinh trang stress oxy
héa, thong qua nong do TAS va MDA vdi céc chi s6
chuyén hoa quan trong nhu glucose HT lic doi, chi
s6 khéi ca thé (BMI) va s6 do vong eo & bénh nhan
DTD type 2 két qua cho thay, ndng d6 TAS HT c6 mai
tuwang quan nghich yéu c6 YNTK vdi chi s6 BMI &
nhém nam gidi (rho=-0,305; p=0,008), trong khi hé
s6 nay & nir gidi la rho =-0,338; p=0,003. K&t qua nay
phu hgp vdi nghién cru ciia Remah Salih Al-Salman
va CS (2025) [7] cling ghi nhan TAS gidm theo mic
dé tang BMI. Nguoc lai, ching to6i khéng ghi nhan
mai tuong quan co y nghia giltra TAS va glucose HT,
s6 do vong eo & ca hai gidi. KEt qua nay cho thay
TAS khong phan anh truc ti€p murc glucose HT va sb
do vong eo.

Pa6i véi chi s6 MDA, nghién cttu cho thdy MDA tuong
guan thuan trung binh cé y nghia véi BMI & ca 2
nhém: nam gidi ((rho = 0,434; p = 0,000), n gidi
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(rho = 0,515; p = 0,000). Biéu nay cho thay muic do
peroxid héa lipid (MDA tang) cé xu huéng cao hon khi
chi s khéi co thé tang, phan anh tinh trang stress
oxy hoa gia tang & ngudi béo phicé DTD type 2. K&t
qua tuong dong véi nghién clru ctia Abdul-Ghani AS
va CS (2016) khi nhém tac gid nay ghi nhan nong
do MDA tang theo muirc d6 béo phi vdi két qua MDA
tuang quan thuan manh véi BMI (r = 0,750; p < 0.05)
& bénh nhan DTD type 2 [8]. Tuy nhién trong nghién
clru clia chuing t6i, néng dé6 MDA HT khong cé tuong
quan cdy nghia théng ké vGi chisd vong eo & cd nam
va nlt (p>0,05). K&t qua nay khac vdi nghién clru cla
Abdul-Ghani AS va cong sur (2016), khi nhom tac gia
ghi nhan mirc MDA tang dang ké theo sé do vong eo
& bénh nhan BTD type 2 véir = 0,600; p < 0.05 [8].
Su khac biét nay co thé dugc giai thich bai dac diém
mA&u nghién clu, tinh trang kiém soat dudng huyét,
cling nhu muirc d6 béo phiva phan bd mad khac nhau
gilra cac quan thé. Ngoai ra, MDA khéng tuong quan
dang ké vdi glucose HT trong nghién cltu nay, coé &
bdi mic glucose tai mot thai diém chuwa phan anh
chinh xac muc stress oxy héa man tinh, vén phu
thudc vao thai gian méc bénh, tinh trang viém va cac
yéu t& chuyén hoa khac.

Han ché& cla nghién cltu chang téi la bénh nhan
duoc diéu trj bAng insulin, metformin hoac phdi hop
2 loai nay, tuy nhién trong phan tich sé liéu nhom
nghién ctru da chua phan loai nhém diéu tri dé loai
trif y&u t8 nhiéu cé thé anh hudng dén tinh trang
stress oxy hoa. Nghién cttu mdi loai trir nhirng daoi
tuwgng da co bi€n chirng tuy nhién chua loai trir thoi
gian mac bénh. Do kinh phi clia dé tai, nghién ctiu
chua lam xét nghiém HbA1c la chi sé danh gia dap
Ung diéu tri, c6 thé gay nhiéu dang k& cho két qua.
Han ché& clia nghién cltu clng dé ra khoang tréng
dé nghién cltu ti€p theo tuong lai sé xem xét day du
nhirng yéu t6 nay dé nang cao do tin cay.

5. KET LUAN

O ngudi bénh BTD type 2, trang thai chéng oxy hda
mau toan phan (TAS) & nam gidi tot hon & nir gidi.
Céc chi sd phan anh tinh trang stress oxy hoa (TAS
va MDA) c6 lién quan dén tinh trang thira can béo phi
& ngudi bénh BTD type 2.
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LOI CAM ON

Nhém nghién cltu xin tradn trong cam on Quy phat
trién hoat déng su nghiép - Vién Dinh dudng Qudc
gia da tai trg va tao diéu kién thuan Lgi cho ching toi
thuc hién nghién clru nay.
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