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Tém tat

Dit van dé: Metabolomics 13 mét phwong phap tiép can méi dé xac dinh mot
cach co hé thédng cac chat chuyén hoéa coé khéi lwong phan tir thdp trong dich sinh
hoc, t& bao va md. Cac chét chuyén hoa nay dai dién cho sw biéu hién cudi cling ctia
bd gen va hd so vé ndng dd cac chat chuyén hoa, cé thé 1a mot cong cu manh mé
d& hidu rd hon vé su khac biét trong bénh dai thao duwdng (BTD2) gitra cac ca nhan.

Muc tiéu: Xac dinh cac chat chuyén héa lién quan véi bénh DTD2.

D6i twong: 50 phu ni¥ sau 50 tudi mac BTD2 va 50 khdng mac bénh

Phwong phap nghién clru: Thiét k& bénh chirng (Case - control study). Xac
dinh cac metabolites c6 lién quan dén bénh véi phwong phap dinh danh khéng muc
tiéu bang hé théng LC-MS/MS.

Két qua: Xac dinh duoc 573 khéi phd va dinh danh dwoc 153 chét chuyén hoa
trén phu n&r sau man kinh méc BDTD2. Véi nguwéng gia tri p < 0.001, két qua tim
dwoc 3 chat chuyén héa cé sy khac biét gitka nhém DTD2 va nhém chirng gdm
Argininosuccinic acid, 7 - Methylxanthine va Citric acid. Sau khi diéu chinh cho d&
tudi, BMI, hoat dong thé chét ching t6i xac dinh dwgc 2 chat chuyén héa co twong
quan nghich v&i HbA1c bao gdm Argininosuccinate va 7 - Methylxanthine.

Két luan: Buwéc dau nghién ctru xac dinh dwoc mot sb chi ddu chuyén hoéa clia
bénh BTD2

Tir khéa: Dai thao thwong typ 2, metabolomics, chat chuyén héa, LC-MS/MS.

Abstract
Circulating metabolites and type 2 diabetes in Viethamese
women

Background: Metabolomics is a new approach for the systematic identification
of low molecular weight metabolites in biological fluids, cells, and tissues.
These metabolites represent the ultimate expression of genome and metabolite
concentration profiles, which can be a powerful tool for better understanding
differences in diabetes mellitus type 2 (T2D) between individuals.

Objectives: To identify metabolites associated with T2D disease.

Subjectives: 50 women aged = 50 years with T2D and 50 women aged = 50
years without T2D

Methods: Case - control study. Identification of disease - related metabolites
with non - targeted identification using the LC-MS/MS system.

Results: 573 mass spectrometry results and 153 metabolites were identified
in postmenopausal women with T2D. With the threshold p < 0.001, the results
found that three metabolites were different between the diabetes group and the
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control group, including Argininosuccinic acid, 7 - Methylxanthine, and Citric

acid. After adjusting for age, BMI, and physical activity, Argininosuccinate and 7 -

Methylxanthine were negatively correlated with HbA1c.

Conclusion: Initially, the study identified some metabolic markers of T2D.

Keywords: Type 2 diabetes, metabolics, metabolites, LC-MS/MS.

1. PAT VAN PE

bai thao duong typ 2 (PTDP2) la mét
trong nhitng bénh man tinh khong lay (NCDs
- Noncommunicable Diseases) thuong gap.
T chirc Y té thé gigi (WHO - World Health
Organization) ghi nhan 8.5% nguoi dan tur 18
tudi tré 1én mac bénh DTH2 trén toan thé gidi
vao nam 2014 va DTD2 khién 1.5 tridu nguoi
tir vong, chiém 48% trong tong sd trudng hop
tir vong trudc 70 tudi nam 2019 [1]. Du béo ty
1&¢ méc bénh DTD?2 gia ting dén 10.2% vao nim
2030 va tiang dén 10.9% vao nam 2045 trén
toan cau [2]. Riéng tai Viét Nam, trong 10 nim
tir 2002 dén 2012 ty 1& bénh DTD2 ting trén 2
1an, trong d6 65% trudong hop bénh khong dugc
phat hién trong cong dong [3].

Cac dit liéu nghién ctru ciing cho thiy DTD2
gan lién v4i cac bién ching nguy hiém nhu tim
mach, than, mét, than kinh, nhiém trung va tu
vong. Tién luong cic bién ching nguy hiém
nay cai thién néu PTD2 duge chin doan sém
va diéu tri thich hop. Cho t6i hién nay DTD2
duoc chan doan dua vao 2 biomarkers chu yéu
1a duong huyét khi d6i va HbA 1c, tuy nhién cac
chi s6 nay chua dap tmg dugc nhu cau du doan
bénh sém trudc khi co tinh trang ting duong
huyét, cling nhu chua giup du doan duoc bién
ching cua bénh. Mot s6 két qua ban dau cho
thdy do ludong hé chat chuyén hoa metabolites
c6 thé gitip xac dinh sém cac ddi twong nguy co
cao cia DPTD2 [4 - 6], danh gia dap Gmg dicu
tri cling nhu chon lya thude [7, 8] va tién lugng
bién ching [9 - 11].

V6i dic diém 1a hé bénh 1y dic trung boi
su rbi loan chirc ning chuyén hoa va sinh ly,
do hau qua sy tuong tac giita yéu té di truyén
va méi truong, trong do ndi bat vai trd cua
su thay dbi cua 16i séng va dinh dudng; di
khién cho viéc do luong cac chit chuyén hod
- metabolites trong co thé di ndi 1én nhu mot
cong cu hiru ich va quan trong giup ich cho viéc
kiém soat bénh man tinh bao gdm DTD2. Khai
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niém metabolomics da ra doi, voi dinh nghia la
phuong phap do ludng toan bd tap hop cac chét
chuyén hoa metabolites cia mot mau vat sinh
hoc tai mot thoi diém nhét dinh va trong diéu
kién cu thé, d3 tré thanh mot cong cu da nang co
gié tri gitp diéu tra nguyén nhan va sinh 1y bénh
ctia bénh man tinh, dong thoi con co kha ning
gitip tién lugng, chan doan va theo ddi dap tng
didu tri (15, 16). Dic biét, v6i sy phat trién vuot
bac cua khoa hoc k¥ thuat, hé théng phan tich
sic ky két hop khdi pho da giup xac dinh hau
hét cac phtic hop yéu td méi trudng, tir chuyén
d6i vi sinh ciia chuyén hoa thuc pham t6i duogc
pham, bao gdm hang ngan yéu té chuyén hoa
cung véi cac hop chat khac c6 ciu tric hoa hoc
chua biét nhu cac chét chuyén hoa bac mot,
lipid va cac chat chuyén hoa trung gian cua
lipid, steroids, neurosteroids, oxylipin. Trong
d6 noi bat 1én phuong phap sic ky long khdi
phé (liquid chromatography mass spectrometry
LC-MS) [12] ¢6 thé x4c dinh va dinh luong
céc chat chuyén hoa metabolites ndng do thap
v6i d6 chinh xac cao, khién phuong phap
metabolomics trd nén cong cu y hoc tiém ning
gitip sang loc, phan ting bénh nhan va ca nhan
hod diéu tri.

Trong tinh hinh dan s6 130 ho4 nhanh chéng,
tan suat DTD2 sé& ting cao hon nita trong cong
ddng, va ganh ning bénh tat s& gia ting, dic
biét trong diéu kién do thi hoa phat trién nhu
Viét Nam hién nay. Tuy nhién, viéc phan dinh
mdi lién quan giita cac yéu t6 méi truong véi
PTD2 van chua duoc nghién ctiru mot cach co
hé thdng. Bang chirg méi ndi 1én cho thay tinh
trang trao ddi chit ciia co thé 1a yéu t& quyét
dinh chinh cia DPTD2. Viéc xac dinh cac chat
chuyén hoa c6 lién quan dén DTD2 c6 thé giup
nang cao nang luc trong viéc xac dinh som cac
bénh nhan c6 nguy co dé c6 bién phap can thiép
thich hop, gop phan cai thién cham soc sirc
khoée cho bénh nhan. Viét Nam chua c6 nghién
clru ndo vé metabolomics v6i DTH2, nén chiing
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t6i tién hanh budc dau khao sat hé chat chuyén
hoa ¢ nguoi Viét Nam va moi lién quan gitra
cac chat nay voi BTD2.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong nghién ciru

Chung t6i st dung mot phan dit liéu da co
cua Nghién cuu Vietnam Osteoporosis Study
(VOS) [13]. VOS la mot nghién ctru doan hé
tién ctu duoc thuc hién trén cong déng bao
gém hon 4000 nam gi¢i va nir tir 18 tudi tro
1én chu yéu séng tai Thanh phé H6 Chi Minh.
Nghién ciu duoc bat dau vao nam 2015, du
tinh tién hanh trong 10 nam, viéc theo doi duoc
thyc hién 2 nam mot lan. Tat ca nhimg nguoi
tham gia déu dong ¥ ky két van ban dong thuan,
dong ¥ cho thuc hién lay mau mau luc doi dé
thuc hién xét nghiém sinh hoa va xét nghiém
di truyén, exposome. Quy trinh nghién ctru di
dugc Uy ban nghién ctru va y dirc ctia bénh vién
Nhan Dan 115 thong qua ngay 6/8/2015 (SH
ban hanh 297/BV-NCKH).

2.2. Phuong phap nghién ciru

2.2.1. Thiét ké nghién ciru: nghién civu
bénh chirng

Dit liéu 1a mot phan thudc phase 3 ctia nghién
ctru VOS duoc thyc hién tir thang 06/2019 dén
thang 06/2021 véi 2200 ddi twong tir 40 dén
89 tudi. Nghién ctru nay duoc thuc hién dong
thoi va cing dit lidu voi nghién ctru “Chi dau
chuyén hoa cua bénh lodng xuong (LX) cho
phu nit Viét Nam”. Trong d6 cac d6i tuong s&
dugc thu tuyén theo cac budc sau:

1. Lap danh sach nit trén 50 tudi tir 2200 dbi
tugng cua nghién ctu VOS

2. Cén ¢t vao tidu chuan chan doén dai thao
duong khi gia tri HbAlc cta ca nhan > 6,5%
(48 mmol/mol) va FPG > 7.0 mmol/L, lgc ra
danh sach cac bénh nhén dat tiéu chuan chan
doan trén va khong mic bénh man tinh khac. Tur
danh sach nay, chon ngﬁu nhién 50 bénh nhan
nit trén 50 tudi bi dai thao dudng bang phan
mém R.

3. Tt danh sach nit trén 50 tudi, 1ap danh
sach cac ddi tugng khong bi mac bat cir bénh
man tinh nao, dac biét khong bi DPTD2. Ttr danh
sach nay chon ngau nhién 50 bénh nhan nif trén
50 tudi khéng méc bénh bang phan mém R.
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2.2.2. Tiéu chudn chin dodn PTD2: theo
tiéu chuin ciia ADA 2011 (American Diabetes
Association) va WHO 2011 (World Health
Orgamzatlon) chan doan DTD2 khi ¢6 1 trong
3 tiéu chuén:

+ Puong huyét luc déi > 7 mmol/L 126 mg/
dl) khi bénh nhan nhin d6i sau tdi thiéu 8 gio.

+ Puong huyét > 11,1mmol/I (200mg/dl)
sau 2 gio lam nghiém phép dung nap glucose
bang dudng ubng.

+ HbAlc > 6.5% (48 mmol/mol)

Vi truong hop BDTD2 ¢6 triéu ching ting
duong huyét thi duong huyét > 11,1 mmol/l
(200mg/dl) & bat ky thoi diém nao kém theo cac
triéu chung sau: khat, da ni€u, sut can, mo mat.

2.2.3. Chi s6 lim sang (dit ligu cé sin)

Thong tin ca nhan: t€n ho va dia chi lién lac.

Dir liéu lién quan thanh phan kinh té x4
hoi nhu tinh trang gia dinh, trinh d¢ hoc van,
nghé nghiép.

Chi s xét nghiém: glucose méu va HbAlc

Chi s nhan tric: do tudi, chiéu cao (do
bang mot thude gin vao tuong), trong lugng
(do bang mot can dién tir). Chiéu cao duoc
tinh khi ding khong c6 mang giay dép. Trong
luong duoc do bang can chudn véi trj sb can
nho nhét 13 0,1 kg va ddi tuong dugc mic
quan 40 nhe khi do. Chi s6 khdi co thé (body
mass index hay BMI) duoc tinh bang cach 1ay
trong luwong (kg) chia cho chiéu cao (m) binh
phuong, Chia nhom BMI theo 2 nhém: khong
béo phi va nhom béo phi, dwa theo khuyén
nghi cta T6 chie Y té thé gigi (WHO) danh
riéng cho nguoi chau A [14].

Hoat dong thé chat: Dya vao Phuong phap
tlep can timg bude cia WHO dé giam sat cac
yéu td nguy co cia bénh khong liy nhidm
(The WHO Stepwise Approach to Surveillance
(Steps) of Non - Communicable Disease Risk
Factors), bang cdu hoi di dugc diéu chinh cho
phit hop voi ngudi Viét Nam véi 15 cau hoi dé
thu thap dir liéu thoi gian danh cho cong viéc,
di chuyén, hoat dong giai tri va nghi ngoi trong
mot tuan.

Céc thong tin lién quan dén 16i séng, thoi
quen ubng rugu bia, ché do an udng va van
dong thé duc hang ngay; thoi quen hut thube
1a: thu thap qua hoi bénh su, don vi tinh béng
g61 nam
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Xét nghiém hoa sinh (dir liéu c6 san, dugc  va huyét thanh, c6 thé xac dinh hau hét cac
thu thap trong thang 6/2015 dén thang 6/2017)  phirc hop yéu té méi truong, tir chuyén ddi

Tat ca ddi twong nghién ctru sau khi ky cam  vi sinh ctia chuyén héa thuc pham téi duge
két dong y tham gia nghién ctru ¢ phase 3, déu  pham, bao gom khoang 1000 yéu t6 chuyén
d3d duogc thu thap 10mL mau vao budi sing va  hoa nhu cac chit chuyén héa bac mot, lipid
nhin dn. Trong vong 24 gid sau khi 1dy mau, va cac chat chuyén hoa trung gian cua lipid,
da duoc tién hanh phén tich cac xét nghiém  steroids, neurosteroids, oxylipin va vitamin
hoa sinh gom HbAlc (ARKRAY, Nhat Ban); D. Tat ca cac chit chuyén hoa duoc bio cao
va duong huyét khi doi (FPG) bang phuong bang chi sb tich trit, khdi lugng dinh luong,
phap hexokinase (Advia 1800 Autoanalyzer; nhan dién co so dit liéu hoa sinh va phd khoi
Bayer Diagnostics, Leverkusen, Germany) cho ~ day du. Phan tich s& dwgc thuc hién tai Trung
dai thao dudng. Dai thdo duong s& dugc chan  tdm Nghién ctru Y sinh, Trudng Pai hoc Y
doan néu gia tri HbAlc clia ca nhan > 6,5% (48 khoa Pham Ngoc Thach bang hé théng may

mmol/mol), va FPG > 7.0 mmol/L. NanoLC & TripleTOF 6600+ nhiam dinh danh
2.2.4. Phén tich metabolomics (méu huyét  céc chat chuyén hoéa, peptides.

twong va huyét thanh di cé sén) Budre 1: Chuén bj mau
Tt ca ddi twong nghién ctru déu di duoc thu Mau huyét twong ciia mdi ngudi dugc luu

thap 1,5 mL huyét twong va 1,5mL huyét thanh  trit ¢ ti dong nhiét d6 -80°C va chua timg duoc
& phase 1, duoc luu trit trong ti déng -80°C  rd dong cho dén nay. Pé miu dugc phan tich
ngay sau khi phan tach, va chua ting duoc ri  bang hé théng LC-MS thi mau can dugc xir ly
déng cho dén nay. qua tht tu cac budc sau: rd dong, tron 100ul

Chung t6i s& dinh lwong hoa phoi nhiém  mau véi 400ul MeOH 100% (tao ra dung dich
moi truong bang phwong phap sic ky long  A) va ly tim 15000 rpm & nhiét do 4°C, rat
kh6éi phd (Liquid chromatography mass 200ul dung dich A rdi ¢6 can bang khi nito, sau
spectrometry LC-MS/MS). Phuong phap nay  do tron voi 80ul MeOH 100% tao ra dung dich
duogc thyc hién trén mau ca mau huyét tuong B - thanh phim dwoc phan tich (Hinh 1).

‘ 1.5ml h uyélt twong ‘ Méu duorc luu trif-80 06 C, sau dd ré déng 1h
‘ 100ul huyét tuong + 400ul MeOH 100% dung djch A
Tron
Ly tdm

Rut 200ul dd A

200ul A + 80ul MeOH 100% dung dich B

C6 can béng khi Nito
Hinh 1. Quy trinh xtr Iy miu huyét twong

Buée 2: Phan tich mau, tit ca mau sé duoc  (Atmospheric Pressure Chemical Ionization).
phan tich 2 ché do ion duong va ion 4m Tai pha tinh, cic hop chit khac nhau trong

« Liquid chromatography: thwc hién hdn hgp s& dugc tach roi nhd cac hat silica
bang hé théng sic ky long siéu hiéu ning chwa trong cot & nhiét do hiang dinh. Tuy
ExionLC AD cho Triple Quad 5500 QTRAP thudc vao su phan vung giita pha dong va pha
(& ExionLC AD) va hé thong NanoLC cho  tinh, cac thanh phan ctia hdn hop s& duoc tach
NanoLC & TripleTOF 6600+; gdbm pha dong  va ra khoi ng & nhirng thoi diém khac nhau.
chtta dung moéi, c6 nhiém vu dua hop chat Nhiing chét it 4i luc véi pha tinh s& duogc
long qua ¢t cta pha tinh nho ky thuat ion  tach trudc, trong khi nhing chit c6 ai lyc cao s&
hoa ESI (electro Spray lonization) va APCI  dugc tach sau. Co sy tuong tac gitra pha dong
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va pha tinh, cac hop chat c6 ai lyc voi pha dong
16n s& it 4i lyc voi pha tinh va di chuyén nhanh
qua cot.

* Mass spectrometry: c¢c6 mot loat cac
bd loc tir cuc truyén céac ion theo ty 1¢ khéi
lugng trén dién tich (m / z) cua chung. Sau
khi dugc tach ra tir cot LC, cac hat mang dién
duoc din t6i bo phan tich khdi phd ti cuc.
Céc hat tich dién nay sau d6 di chuyén trong
chan khong cao thong qua mot loat cac may
phén tich khéi lugng (t&r cuc) bang cach ap
dung cac truong dién tur. Mot ion tién than c6
khéi lugng / dién tich cu thé (hodc ion me)
duoc nhim muc tiéu dé di qua tu cuc dau
tién, loai trir tat ca cac hat ty 1€ khdi lugng
/ dién tich khac. Trong budng va cham, céac
ion khdi lwong / dién tich da chon sau do6 bi
phan méanh thanh céc ion san pham (hoic céc
ion con) do va cham véi khi tro. Tt cuc thu
ba dugc st dung dé nhdm muc tiéu cdc manh
ion san phdm cy thé. Day 1a budc quan trong,
duoc thuc hién bang phuong phap bay ion
thang (Linear ion trap) cho hé théng Triple
Quad 5500 QTRAP va bo phan tich hiéu suit
cao AcceleratorTOF (Time of flying) cho hé
théng NanoLC & TripleTOF 6600+. Céc ion
san pham c6 1ap thu dugc sau d6 qua dau do.
Trong dau do, céc ion tao ra dong dién duoc
chuyén thanh xung dién ap. Cac xung dién
ap roi khoi dau do ty 1é thuan véi sé luong
céc ion di vao dau do. Hé thong giam sat cac
xung dién 4p nay va sau d6 chuyén thong tin
thanh tin hiéu.

Buére 3: Poc két qua

Tin hiéu biéu thi cudng do ion cho mot gia
tri m / z cu thé va hé théng hién thi thong tin
nay dudi dang phd khdi. Chiéu cao dinh khdi
phd cua timg hop chat s& duoc kiém dinh va ghi
nhan riéng biét cho mdi mau.

V6i hé thong NanoLC & TripleTOF 6600+,
thu vién phd phan giai cac chat chuyén hoa
(Accurate mass metabolites spectral library)
gitip tim kiém va so sanh v&i cac phd phan giai
cao thyc nghiém thu duoc tur hé t cuc TOF,
gitip dinh danh c4c metabolites c6 trong mau.

Cac chat metabolites duoc thu thap theo
phuong phap IDA (Information - dependent
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Acquisition) va dugc dinh danh voi Library
score > 70.

2.3. Phan tichdir li¢u: bing phin mém
R studio

Sau khi xdy dung hé thong cac chat chuyén
hoa cho timg d6i twong nghién ciru tir két qua
phan tich voi hé théng LC-MS/MS, mé hinh
hoi quy logistic da bién dugc sir dung dé xac
dinh cac chat chuyén hoa co lién quan véi
DTD2. C4c md hinh trén s& dugc diéu chinh
cho tac dong ctia cac yéu tb nhu tudi, giéi, nhan
tric, chi s6 1am sang. Do sir dung hon 1000
bién doc 1ap, chung t6i s& dic biét quan tim
2 van dé chinh 1a x4c dinh bién thuc su tuong
quan va loai trir dwong tinh gia. Ching t61 sé
st dung phuong phap Benjamini - Hochberg
(40) dugc dung dé kiém soat kha nang phat
hién duong tinh gia. Chung t6i s€ tinh toan xac
suat duong tinh gia so véi s6 luong phat hién
thuc té cho mdi muc y nghia thong ké. Ching
toi s€ dung phuong phiap BMA (Bayesian
Model Averaging) [15] va random forrest [16]
(Machine learning - phuong phap hoc may) dé
xac dinh mtrc 46 quan trong cua mdi bién phoi
nhidm mai truong va tir d6 chon ra cac yéu tb
tuong quan that su.

3. KET QUA NGHIEN CUU

Pic diém nhan tric, 1am sang cua 50 nir
dai thao duong (DTD) va 50 nlt binh thuong
duoc trinh bay trong Bang 1. Tudi trung binh
cua nhom bénh cao hon nhém chiing (60,1 so
vo1 58,9) mac du sy khac biét nay khong co y
nghia thong ké. Can nang ciia nhom bénh cao
hon nhém ching, nhung chiéu cao va BMI
twong duong giira hai nhom. Ti 18 ubng ruou
bia thudong xuyén ¢ ca 2 nhém déu thip nhung
nhom chirng udng nhiéu hon nhém DTD, va
hoat dong thé chit cua nhom bénh th?ip hon
so voi nhom chung. Nhu du doan, duong
huyét nhom DTD cao gan gap hai lan so véi
nhoém ching, va HbAlc cao hon 50% so véi
nhom chung. Cholesterol, triglyceride va
LDL-c ¢ hai nhom déu c6 gia tri trén ngudng
chén doan réi loan lipid mau (RLLM); trong
do triglyceride cia nhom DTD cao hon c6 y
nghia théng ké so voi nhém chiing.
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Bang 1. Dic diém nhan tric, 1am sang ctia 100 nit
(nhém chirng va nhom dai thao duong) sau man kinh

Pic diém Nhém chimg PTD Gia tri p
Tudi 58,9 (7,41) 60.1 (7.94) 0,19
Can nang (kg) 57,6 (7,63) 55.5(9.32) <0,001
Chiéu cao (cm) 153 (5,43) 152 (5,32) 0,118
BMI 24.6 (2,59) 24,0 (2,32) 0,20
Ubng ruou, bia (%) 3 (6) 1(2) 0,025
Hoat dong thé chat (MET*1an/tudn) 39,0 (27,1) 29,6 (23,8) 0,03
Glucose 5,18 (0.43) 10,2 (5.25) <0,001
HbAIC 5,51 (0.30) 8,64 (1.99) <0,001
Cholesterol 5,58 (1.08) 5,48 (1.57) 0,30
Triglyceride 1,76 (1.04) 2,54 (2.35) 0,001
LDL-C 3,52 (0,80) 3,41 (1,12) 0,24

Chu thich: S6 liéu cho mdi nhom bao gom sd trung binh va do 1éch chuan (trong ngoic).

Sau khi phan tich huyét twong bing hé théng LC-MS, ching t6i xac dinh dugc 573 khdi phd
(trong d6 bao gdm nhiing chat dugc dinh danh cung tén) mang gia tri riéng biét timg thong s6 nhu
ty s6 khdi lugng trén dién tich (M/Z - mass to charge ratio) va thoi gian luu (RT - Retention time).
Tin hiéu (Intensity) cho thiy su hién dién cua chat (Hinh 2). Pdng thoi ching toi cling dinh danh
duoc 153 chét chuyén hoa trén phu nit sau man kinh mac DTD

Metabolic profiles of diabetes
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Hinh 2. Biéu d6 cac chét chuyén héa tim thdy & phu nir dai thao duong
Chu thich:

* Buong xanh: voi gia tri p = 0.001

* Buong do: voi gia tri p = 0.05

« Tryc tung thé hién log10 cua gia tri p

« Tryc hoanh thé hién sy phan bd cua cac chit chuyén hoa

V6i ngudng gia tri p < 0.001, két qua tim duge 3 chét chuyén hoa c6 sy khac biét giita nhom
DTPD va nhom chimg gdm Argininosuccinic acid, 7 - Methylxanthine va Citric acid (Bang 2).
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Bang 2. Céac chét chuyén hoa co sy khac biét gitta nhom DTD2 va nhom chiing

Library Hit M/z_Retention time P value
Argininosuccinic acid 583.1744 2.31 0,00097812
7 - Methylxanthine 167.0214_1.96 0,00097633
Citric acid 191.0196_1.86 0,00097281

Phan loai cac chat chuyén hoa ctia moi ddi tugng tham gia nghién ctru 1a co/khong, sir dung
mo6 hinh hoi quy logistic da bién phan tich mdi trong quan cua cac chat chuyén hoa véi cac thong
sb ciia bénh PTD la duong huyét khi d6i va HbAlc, duoc diéu chinh cho do tudi, BMI, hoat dong
thé chat chung t6i xac dinh dugc 2 chat chuyén héa c6 tuong quan nghich véi HbAlc bao gom
Argininosuccinate va 7 - Methylxanthine (Bang 3).

Bang 3. Céc chét chuyén hoa c6 lién quan dén DTD2

Chét chuyén hoa OR [95% KTC] Gia trip
Argininosuccinic acid 0,79 (0,49 - 0,93) 0,0015
7 - Methylxanthine 0,84 (0,52 - 0,97) 0,0032

4. BAN LUAN

Qua phan tich LC-MS/MS, ching t6i xac
dinh dugc 153 chét chuyén hoa cho profile ctua
bénh BT ¢ nit sau mén kinh; dong thoi ching
t6i cling tim dugc 2 chit chuyén hoa cé twong
quan nghich v6i HbA 1c 1a Argininosuccinic acid
va 7 - Methylxanthine. Ngoai ra, mac du khong
tim thdy mdi twong quan giita Citric acid va
DTD nhung c6 su khac biét c6 ¥ nghia théng ké
ctia chit nay gitra nhém DTD va nhém chimg.

Nghién ciru tong quan vé cac chat chuyén
hod lién quan dén DTD cuia tac gia Zhangchi
Ning va cong su di bao céo trong s6 cac amino
acid, mac du phé bién nhét 1a cac acid amine
chudi nhanh (Branched - chain amino acid
BCAA bao gdm valine, leucine va isoleucine)
va cac acid amine thom (Aromatic amino acid
AAA bao gdm tyrosine, phenylalanine, va
tryptophan) nhung van ghi nhan c6 vai tro ctia
arginine [17]. Két qua nay tuong dong vai két
qua ciia chung toi tim thay Argininosuccinic
acid c6 mdi twong quan nghich véi HbAlc,
noéng do Argininosuccinic acid cao trong mau
c6 tac dung bao v¢ giap giam nguy co DTD.
Tuy tan sudt phat hién arginine khong cao trong
cac nghién ctru phéi khd nhim xac dinh céac
chat chuyén hoa c6 lién quan dén DTD, nhung
bang ching 1dm sang ngay cang ting chi ra ring
bd sung L-arginine trong ché do dn udng c6 thé
lam giam béo phi, giam huyét ap dong mach,
chéng lai qua trinh oxy héa va binh thuong
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hoéa r6i loan chirc nang ngi md dé mang lai sy
thuyén giam bénh [18]. Trong nghién ctu thu
nghiém lam sang PREDIMED trén 892 nguoi
tham gia [19], arginine da dugc do bang k¥
thuat LC-MS/MS 2 lan trong 1 nam; két qua
ghi nhan nhom c6 arginine gia tang giup giam
nguy co mic méi cia DTD; diéu nay cho thiy
arginine dong vai tro quan trong trong bénh
sinh cia DTD. Mot co ché gia dinh cho vai tro
cua arginine 1a su hinh thanh oxit nitric (NO)
tir l-arginine boi NO synthase trong té bao B
tuyén tuy [20]. Arginine can thiét dé san xuat
NO thong qua xtc tac thanh citrulline boi nitric
oxide synthase (NOS) [21], va gia thuyét phd
bién 1a kha dung sinh hoc cua arginine 16n hon
¢6 thé kich thich san xuit NO va ting do nhay
insulin [22]. Do d6, nhiing rdi loan trong con
duong arginine-NO c¢6 thé 14 co s& cho co ché
bénh sinh DTD théng qua cac co ché tuong tu
nhu viém man tinh, rdi loan chirc nang ty lap
thé va stress oxy hoa [23]. Mot nghién ctru méi
day da cing ¢ thém cho vai trd quan trong cua
arginine trong bénh DTD, sir dung céc phan tich
chuyén héa, sinh héa va chirc ning, nhom tac
gia da didu tra cac tic dung bao vé cua glucose
khi ¢6 cac cytokine tién viém; khi co tac dung
bao v¢, qua trinh chuyén héa glucose 1am ting
cuong nhanh dau vao chu trinh TCA thong qua
hoat dong cta pyruvate carboxylase (PC), dan
dén tang murc aspartate [24]. Co ché trao ddi
chat nay hd tro shunt argininosuccine, cung cip
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nhién li¢u cho qua trinh tao uré tir arginine va
nguoc lai [am giam viée sir dung arginine dé san
xudt oxit nitric (NO), chit trung gian chinh gay
doc té bao viém [25]. Kich hoat truc chu trinh
PC-uré 1a du dé ngan chin qua trinh téng hop
NO va bao vé cic té bao khoi bi chét trong bdi
cinh viém nhiém. Nhin chung, nhiing nghién
ctru ndy da phat hién ra mdi lién hé trude day
khong duoc dénh gia cao gitra qua trinh chuyén
hoa glucose va con duong st dung arginine
thong qua qua trinh tao uré do PC diéu khién
nhu mot co ché bao vé gitp khoi phuc d6 nhay
insulin trong co thé va giam nguy co DTD.

Chiing t6i tim thdy 7 Methylxanthine khong
chi co tac dung bao vé trong bénh loang xwong ma
con ca trong bénh DTD. Két qua nay ciia ching
to1 phu hgp véi bao cao cia nhom tac gia Dong
Hang, da thuc hién mot nghién ctru cohort trén
1.595 phuy nir nham xéc dinh vai trd cua sir dung
coffee kéo dai va nguy co BDTD [26]. St dung
ky thuat LC-MS, tac gid da phan tich dugc 461
chit chuyén hoa, trong d6 ¢6 34 chét twong quan
v6i luong coffee tiéu thu; bao gdm 13 chit trong
quan thuan (trong d6 c6 7 Methylxanthine) va
21 chat twong quan nghich. Phan tich mdi tuong
quan véi DTD, tac gia tim thiy cac chat chuyén
hod c6 twong quan thuan voi lugng coffee tiéu
thu s€ c6 tuong quan nghich voi nguy co BPTD.
Mot loat cac nghién ctru trude day ciing tim thay
mdi lién quan chat ché giita lugng caffein tiéu
thu va chat chuyén hoa 7 methylxanthine [27]
ciing nhu udng coffee giup giam nguy co DTD
[28]. V& co ché bao vé clia methylxanthine trong
DTD, mot nghién ciru mdi day tr Women’s
Health Initiative [29] tim thdy c4c chat chuyén
hoa lién quan vdi coffee/caffein bao gdm 7
methylxanthine giup giam kha nang gay viém
cta ché do an. Két qua nay twong dong véi mot
nghién ctu 16n trude day trén 15.538 phu nir va
7393 nam gidi, tac gia da phat hién thoi quen
udng ca phé (4 cde/ngay) co lién quan dén ndng
d6 thdp cia cac dau an sinh hoc gdy viém nhu
CRP, IL6, thy thé TNF alpha 2 [30]. Nhin chung,
cac két qua trén cho thiy vai trd tiém ning cua
methylxanthine trong co ché khang viém, gitip
tang do nhay vai insulin va giam nguy co BTD,
tuy nhién can thém cac nghién ctru md rong dé
hiéu r& hon vai tro ctia methylxanthine trong co
ché bénh sinh ciia DTD.
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Tuong tu voi cac nghién ciru khéc & chau A
ciing nhu cong dong da tring, ching t6i khong
tim thdy mdi twong quan gitra Citric acid va DTD,
nhung ching t6i ghi nhan c6 su khac biét co y
nghia théng ké cua chat nay giira nhém DTD va
nhém chimg. Piéu nay co6 thé do ci citric acid va
argininosuccinic acid déu 14 chét trung gian trong
chu trinh tricarboxylic acid (TCA) con dugc goi la
citric acid cycle, 1a mdt loat cac phan tng sinh hoa
dong vai trd quan trong trong qué trinh chuyén hoa
ning luong trong té bao. Citric acid tham gia vao
qué trinh chuyén hoa oxy héa ciia carbohydrate,
chét béo va protein, dong thoi 1a ngudn san xuét
ATP quan trong trong té bao [31].

Mic dii nghién ctru nay c6 uu diém 1a da sir
dung k¥ thudt tién tién, chinh xéc trong linh vuc
phan tich khdi phd 1a dung hé théng LC-MS Triple
TOF 6600+ v6i co ché LC bang may ExionLC
va co ché ion hoa APCI (Atmospheric Pressure
Chemical Tonization), dong thoi chan doan xac
dinh TP dya trén ca duong huyét khi d6i lan
HbAIc duge do bing ky thuat chuén. Tuy nhién,
mot s6 nhuge diém cta nghién clru cia chiing t6i
ciing can duoc ghi nhan ¢ ddy. Pau tién, ching
t6i thuc hién trén ¢ mau nhé véi mdi nhom (N =
50), v6i c& mau nay ching t6i khong thé phan tich
subgroup cho cic bién quan trong nhu phan loai
béo phi, phan tang HbAlc nhim han ché sai sot
duong tinh gia trong phan tich cac mi lién quan.
Tht hai, trong nghién ctu nay chung t6i khong
di kinh phi dé dinh danh va dinh luong cac chét
chuyén héa bﬁng chét chuén, duge xem 1a cach
t6i wu dé danh gia chinh xac chét chuyén hod hién
nay, thay vao d6 chat chuyén hoa dugc thu thap
theo phuong phap IDA (Information-dependent
Acquisition) va dugc dinh danh voi thu vién khéi
phd SCIEX-OS (Library score > 70) - mot phuong
phép chon loc phan tich phd nhiing chit mang tin
hiéu cao nhit, bang phuong phap dinh tinh nay
chiing t6i c6 thé bo sét cac chat mang tin hiéu
thép nhung lai mang sy khac biét dac hi€u ¢ hoac
khong gitra hai nhom bénh va khong bénh.

5. KET LUAN

Lan dau tién tai Viét Nam, két qua nghién
ciu tim ra 2 chat argininosuccinic acid va
7-methylxanthine ¢6 lién quan dén bénh DTD2.
Tuy nhién can c6 nghién ctru mé rong véi cd mau
16n hon va dinh luong duoc cac chat chuyén hoa.



H& Pham Thuc Lan. Tap chi Y Dwoc hoc Pham Ngoc Thach. 2023; 2(3): 192-201

DANH MUC CAC KY HIEU, CAC CHU VIET TAT

LC-MS Liquid Chromatography / Mass Spectrometry (sic ky 16ng khdi phd)
NCDs Noncommunicable diseases (bénh khong ldy nhiém)
BMI Body mass index (chi s6 khdi co thé)
KTC Khoang tin cdy
OR 0dd ratio (ty s6 chénh)
T2D Type 2 Diabetes
VOS Vietnam Osteoporosis Study (Nghién ctru loang xuong Viét Nam)
BV Bénh vién
FPG Fasting plasma glucose (dudng huyét khi doi)
BMA Bayesian Model Averaging
MET Metabolic equivalent of task (chi s6 do cudng do hoat dong thé chét)
M/z Mass - to - charge ratio (khdi luong trén dién tich ctia chat)
RT Retention time (thoi gian luu)
RLLM Roi loan lipid méau
bTb2 bai thao duong
GS/MS Gas Chromatography / Mass Spectrometry
GPC Glycerophosphocholine
PC Phosphatidylchonine
DHA Docosahexaenoic
TCA Chu trinh tricarboxylic acid
IDA Information - dependent Acquisition
APCI Atmospheric Pressure Chemical Ionization
PC Pyruvate carboxylase
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