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Tém tat

Dit van dé: Loang xwong véi hé qua gay xwong |a mot bénh chuyén hoa
xwong phd bién. Cac d&u &n sinh hoc vé mat dé xwong (MDX) rat hivu ich cho viéc
phong ngtra va chan doan sém lodng xwong va gay xwong.

Muc tiéu: Nghién clru nay nham xac dinh cac dau 4n sinh hoc chuyén héa
clua MbX.

Déi twong: 100 phu nir sau 50 tudi, trong d6 50 ngwoi bi lodng xwong va 50
ngwdi khéng méc bénh

Phwong phap: Thiét k& bénh ching (Case-control study). Xac dinh céc
metabolites cé lién quan dén bénh véi phwong phap dinh danh khéng muc tiéu
béng hé théng LC-MS/MS. Chan doan lodng xwong dwa vao do mat do xwong tai
2 vi tri 6 xwong dui (FNBMD) va cot sbng lwng (LSBMD), bang ki thuat DXA voi
may Hologic Horizone.

Két qua: Tl 166 chat chuyén héa dwoc dinh danh trong nghién ctu, ching
t6i ghi nhan dwoc 12 chét c6 sy khac biét ¢ y nghia théng ké (p < 0,0001) gitra
nhém loang xwong va nhém khéng lodng xwong. Trong dé cé 2 chét lién quan dén
MBX th&p (LSBMD) gdm L-Carnitine va Glycerophosphocholine va 1 chét gitp
tang MBX (FNBMD), méi lién quan van duy tri c6 y nghia théng ké sau khi didu
chinh cho cac yéu té d6 tudi, BMI, hoat ddng thé chét

Két luan: Buwdc diu nghién cu xac dinh dwoc mot sb chi dau chuyén hoa
cta MPbX, tiém n&ng hé tro' cho céc chi sb 1am sang hién tai giup phat hién sém va
phong ngtra lodng xwong.

Twr khéa: Lodng xwong, mat d6 xwong, metabolomics, chét chuyén hoa,
LC-MS/MS

Abstract
Association between metabolites and bone mineral density in
postmenopausal women

Background: Osteoporosis is a prevalent metabolic bone disorder, often
resulting in osteoporotic fractures. Biomarkers for assessing bone mineral density
(BMD) play a vital role in the prevention and early detection of osteoporosis.

Objectives: This study aims to elucidate the metabolites associated with BMD.

Subjectives: 100 women aged 50 and above were recruited, evenly split into
50 with osteoporosis and 50 without.

Methods: Employing a case-control approach, we conducted non-targeted
metabolite identification utilizing the LC-MS/MS system. Osteoporosis diagnosis relied
on the measurement of bone density at two locations femoral neck (FNBMD) and
lumbar spine (LSBMD), assessed through DXA utilizing the Hologic Horizon machine.
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Results: Among the 166 identified metabolites in our study, we observed
statistically significant differences (p < 0.0001) between the osteoporosis and
non-osteoporotic groups for 12 specific substances. Of these, two metabolites,
L-carnitine and Glycerophosphocholine, exhibited association with low LSBMD,
while one metabolite was linked to increase FNBMD. Theseassociations retained
statistical significance even after adjusting for factors such as age, BMI, and

physical activity.

Conclusion: Our findings suggest that metabolomics profiling holds promise
for identifying novel BMD biomarkers, potentially advancing the early diagnosis and
prevention of osteoporosis, supplementing the current clinical indices.

Keywords: Osteoporosis, bone mineral density, metabolics, metabolites,

LC-MS/MS

1. PAT VAN PE

Loang xuong la mot trong nhiing bénh khong
lay nhiém (noncommunicable diseases- NCDs)
thuong gap ¢ phu nit sau man kinh. Nghién ctru
& Viét Nam [1, 2] cho thiy ¢ phu nit sau man
kinh ctr trong 100 ngudi thi ¢6 khoang 25 dén
30 nguoi bi lodng xwong. Khong chi phd bién,
lodng xuong voi hé qua giy xuwong con dan dén
mot loat cac hau qua nghiém trong, nhu tang
nguy co tir vong [3, 4], tang nguy co gdy xuong
tai phat [5], gidm chiic nang van dong va giam
chét luong cudc séng [6, 7]. Céac hau qua déu co
thé phong ngira duoc néu lodng xuong dugc du
doédn sém va c6 bi¢n phap phong ngtra tich cuc.
Hién nay, do mat 6 xwong (MPX) bang phuong
phép Xray héap thy ning luong kép (DXA) van
dugc xem 14 tiéu chudn vang cho chin doan
lodng xwong, tuy nhién c6 dén > 50% céc truong
hop gy xuong lai xay ra ¢ bénh nhan c6 T-Score
>-2,5[8]. Biéu nay cho thay MPX véi dic diém
chi danh gia duoc khdi luong xuong, s& dura dén
tinh trang bo sot nhidu bénh nhan ¢6 nguy co cao
bi giy xuong do suy giam chat luong xuwong. La
mot r6i loan chuyén hoa cia méd xuong, lodng
xuong lién két chit ch& véi cac chat chuyén hoa.
Do d6, do dac cac biomarkers di ndi 1én nhu 1a
mot phuong phép tiém ning giup xac dinh som
cac ca nhan c6 nguy co cao bi lodng xuong va
gdy xuong do loang xuong.

Va metabolomics 1a phuong phap tiép can
tuong d6i méi dé xac dinh mot cach co hé théng
céc chét chuyén hoa trong dich sinh hoc, té bao
va mo, da dugc nghién ctru hang loat. Dac biét,
voi sy phat trién vuot bac cua khoa hoc ky
thuat, hé thong phan tich sic ky két hop khi
phd di gitp xac dinh hau hét cac phic hop yéu
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t6 moi truong, tir chuyén doi vi sinh ciia chuyén
hoa thuc phém té1 duoc phém, bao gém hang
ngan yéu t6 chuyén hoa cung véi cac hop chit
khéc ¢6 ciu tric hoa hoc chua biét nhu cac chat
chuyén hoa bac mot, lipid va cac chit chuyén
hoa trung gian cua lipid, steroids, neurosteroids,
oxylipin. Trong d6 noi bat 1én phuong phap sic
ky 1ong khéi phé (liquid chromatography mass
spectrometry - LC-MS) [9] véi hé théng dau do
3 tir cyc (Sciex Triple Quad 6600+) duoc két
hop gitra hé thong sic ky long ExionLC va dau
do khéi phd 3 tir cuc AB Sciex 6600+ QQQ,
c¢6 thé dinh lugng cac chat chuyén hoa nong
do rat thap v6i do chinh xéc cao, giup ting 20
lan kha nang phat hién chit chuyén hoa so véi
cac phuong phap cii, cho phép phan tich dinh
tinh va dinh lugng t6 hop céc chat chuyén hoa
metabolites trong cac bénh 1y man tinh, khién
metabolomics trd thanh cong cu y hoc tiém
ning gitp sang loc, phan ting bénh nhan va ca
nhan hoa diéu tri [10, 11].

Két qua cac nghién ctiru méi day cho thiy c6
mdi quan hé mat thiét gitta mot sé chit chuyén
hoa va MbX véi gay xuong do loang xuong [12
- 16]. Chiing t6i tién hanh nghién ctru nay nham
muc tidu budc dau xac dinh cac chat chuyén hoa
c6 lién quan dén MPX va bénh loang xuong &
phu nit trén 50 tubi bang ky thuat t6i uu hién
nay la LC-MS/MS.

2. PHUONG PHAP

Thiét ké nghién ciru

Nghién ctru duoc thiét ké theo mé hinh
nghién ciru bénh chimg. Chung toi dé xuat thuc
hién cac muc tiéu trén biang cach sir dung mot
phan dir liéu dd c6 cua Nghién ctru Vietnam
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Osteoporosis Study (VOS) [17]. VOS la mét
nghién ctru doan hé tién ctru duoc thuc hién
trén cong dong bao gdm hon 4.200 nam gidi
va phu nit tir 18 tudi tré 1én chii yéu song tai
Thanh phé H6 Chi Minh. Nghién ctru dugc bt
dau vao nam 2015, duy tinh tién hanh trong 10
nam, viéc theo doi dugc thuc hién 2 nam mot
lan. Tat ca nhirg nguoi tham gia déu dong y ky
két van ban déng thuan, déng y cho thuc hién
léy mau méu luc d6i dé thyc hién xét nghiém
sinh hod va xét nghiém di truyén, exposome.

Quy trinh nghién ctru da duoc Uy ban
nghién cru va y duc cua bénh vién Nhan Dan
115 théng qua ngay 6/8/2015 (S6 ban hanh 297/
BV-NCKH).

Poi twgng nghién ciru

Nghién ctru nay dugc thuc hién nhu mot
phan ctia phase 3 cta nghién ctru VOS di duoc
thyc hién tu thang 6/2019 dén thang 6/2021 trén
2.200 d6i twong tir 18 dén 89 tudi. Chung toi
dé xuét tién hanh phan tich budc dau cac chat
chuyén hoa trong méu & phu nit tir 50 tudi tro
1én da dugc thu thap trong nghién ctru VOS,
bao gom 2 nhom ddi twong duoc chan doan xac
dinh tai thoi diém trén:

* 50 phu nir bi loang xuong;

« 50 phu nit khong méc lodng xuwong.

Trong d6 cac dbi twong s& dugc thu tuyén
theo céac budc sau:

1. Lap danh sach nir trén 50 tudi tir 4.200 d6i
tuong cua nghién ciru VOS

2. Can c vao tiéu chuan chan doan lodng
xuong khi gia tri T Score ctia ca nhan do bang
phuong phap DXA tai vi tri ¢6 xuong dui hodc
cot séng hoidc toan khép hong < -2.5, loc ra danh
sach cac bénh nhén dat tiéu chuin chan doan trén
va khong méc bénh mén tinh khac. Tir danh sach
nay, chon ngau nhién 50 bénh nhan nit trén 50
tudi bi lodng xuong bang phan mém R.

3. Tir danh sach nir trén 50 tudi, lap danh
sach cac dbi tuong khong bi mic bat ctr bénh
man tinh nao, dac biét khong loang xuong. Tu
danh sach nay chon ngau nhién 50 bénh nhan nir
trén 50 tudi khéng mic bénh bang phin mém R.

Dir liéu thu thap

Trong phase 3 tir thang 06/2019 dén thang
06/2020, tt ca cac ddi tuong ddng y tham gia
nghién ctru sau khi ky phiéu cam két, déu da
dugc mot bac si hay sinh vién Y khoa tryc tiép
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phong van dé thu thap cac thong tin 1am sang
va do luong cac chi s6 nhan tric. Cac thong tin
dugc thu thap gom co:

Chi s6 1am sang (dit liéu c¢6 san, dugc thu
thap trong thang 6/2019 dén thang 06/2021)

e Thong tin ca nhan: tén ho va dia chi lién lac;

e Dir lidu lién quan thanh phan kinh té xa
hoi nhu tinh trang gia dinh, trinh d6 hoc vén,
nghé nghiép.

e Chi sb nhan tric: do tudi, chiéu cao (do
bang mot thude gin vao tuong), trong lwong (do
bang mot can dién tir). Chidu cao duoc tinh khi
dtng khong c6 mang giay dép. Trong lugng duoc
do bang can chudn véi tri s6 can nho nhét 13 0,1
kg va ddi tugng dugc mac quén 4o nhe khi do.
Chi s6 khdi co thé (body mass index hay BMI)
duoc tinh bang cach lay trong luong (kg) chia
cho chiéu cao (m) binh phuong, Chia nhém BMI
theo 2 nhom: khong béo phi va nhom béo phi,
dwa theo khuyén nghi ciia TS chuc Y té thé gidi
(WHO) danh riéng cho ngudi chau A [18, 19].

e Hoat dong thé chit: Dya vao Phuong
phap tiép can timg budc cia WHO dé giam sat
céc yéu td nguy co cua bénh khong iy nhidm
(The WHO Stepwise Approach to Surveillance
(Steps) of Non-Communicable Disease Risk
Factors), bang cau hoi da dugc diéu chinh cho
phii 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.

e Cac thong tin lién quan dén 16i sdng, thoi
quen uéng ruou bia, ché d6 an uéng va van
dong thé duc hang ngay; thoi quen hat thude
1a: thu thap qua hoi bénh sir, don vi tinh bing
g0i nam.

Mat d6 xuong (dit liéu c6 san, duge thu thap
trong thang 6/2019 dén thang 6/2021)

MDX ¢6 xuwong dui va cot song duge do bang
may Hologic Horizon (Hologic Corp, Bedford,
MA, USA). May phai dugc chuén héa bing
phantom 30 phut trudc mdi dot do. Vi tri do 1a
xuong dui (FN BMD), xuong cdt séng (LS BMD),
va khép hong (TH BMD). Chan doén lodng xuong
duoc xac dinh dwa vao tiéu chuin ctia WHO: chi
s6 T cta c6 xuong dui < -2.5 1a lodng xuong
(osteoporosis); néu T trong khoang -2.4 va -1.0 1
thiéu xuong (osteopenia); va néu T>-1.0 12 mat do
xuong binh thuong (normal) (Bang 1).



H& Pham Thuc Lan. Tap chi Y Dwoc hoc Pham Ngoc Thach. 2023; 4(2): 176-185

Bang 1. Tiéu chuan chan doan loang xuong do WHO d nghi

Chin doan Tiéu chuin
Binh thuong Chi s6 T cao hon -1 (T > -1)
Thiéu xuong Chi s6 T thip hon -1 nhung cao hon -2.5 (tirc -2.5 <T <-1.1)
Loang xuong Chi s6 T thip hon hay bang -2.5 (T < -2.5)
Loang xuong nang Lodng xuong + tién st gdy xuong gan day.

Phén tich metabolomics:

* Xur ly mau:

« Ri dong mau trén da

« Mau dugc dua vao Vortex 20s trude khi rat 100ul huyét trong

« Tron MeOH va huyét tuong theo ty 18 4:1, sau d6 Vortex cho dung dich dong nhét trong
30s-60s.

« Ly tam mau & 4°C trong 10 phit voi tée do vong 15000rpm.

« Rat 200ul dung dich cho vao éng eppendorf

« C6 can dung dich bang may c6 can dung dich bang khi Nito

« Cho 80ul dd MeOH 100% vao 6ng eppendorf

« Vortex dng trong 30s dé hoa tan hét két tua

« Hat hét dung dich trén cho vao dng vial va éng insert dé bat dau cho mau vao may chay.

Phwong phap chay miu:

Céc chat chuyén héa trong huyét trong duoc phén tich dinh danh khong muc tiéu voi phuong
phap chay mau IDA (information-dependent acquisition) bang Hé théng sic ky long khdi phd
Triple TOF 6600+ ((LC/MS/MS) va dugc dinh danh khong muc tiéu véi thu vién khéi phd SCIEX-
OS (Library score > 70).

Phan tich di li¢u:

Mo hinh héi quy logistic da bién dugc sir dung dé xac dinh cac chat chuyén hod c6 lién quan
véi MPX tai cac vi tri. Cac mo hinh trén s& duoc diéu chinh cho tac dong cua cac yéu t6 nhu tudi,
BMI, hoat dong thé chat.

3. KET QUA

Pic diém nhan tric, 1am sang cta 50 nit lodng xuwong va 50 nit binh thudng dugc trinh bay trong
Bang 2. Tudi trung binh ctia nhém bénh cao hon nhom ching (61,7 so véi 58,9) mac du sy khac
biét nay khong c6 y nghia thong ké. Chiéu cao twong dwong giita hai nhom, tuy nhién can ning va
BMI ctia nhém bénh déu thap hon nhém ching. Ca 2 nhom c6 ti 18 uéng rugu bia thuong xuyén
tuong duong nhung hoat dong thé chit ciia nhom bénh thap hon so véi nhdém chig. Tt ca phu ni
tham gia nghién ctru déu da man kinh, v&i tuéi man kinh trung binh 1a 50,8 + 2,6. Nhu dy doan, mat
d6 xuong ctia nhom bénh déu thdp hon nhém ching & tit ca cac vi tri: cd xwong dui (FN BMD),
khop hong (TH BMD) va cot sdng (LS BMD).

Bang 2. bic diém nhan tric, mat do xuong cua 100 nit sau man kinh

Pic diém Nhoém chirng Loang xwong Gia tri p
Tudi 58,9 (7,41) 61,7 (7,56) 0.196
Can nang (kg) 57,6 (7.63) 49,7 (6.26) <0.001
Chiéu cao (cm) 153 (5.43) 151 (5.36) 0.118
Ubng ruou, bia (%) 3 (6) 2(4) 0.07
Hoat dong thé chat (MET*lan/tuan) 39,0 (27.1) 24.6 (20,5) 0.02
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Pic diém Nhom ching Loang xuwong Giatrip
BMI 24,6 (2,59) 21,7 (2,18) <0.01
FN BMD (g/cm?) 0,80 (0.14) 0.52 (0.08) <0.001
TH BMD (g/cm?) 0,90 (0.13) 0.63 (0.08) <0.001
LS BMD (g/cm?) 0,96 (0.17) 0.67 (0.05) <0.001

Chu thich: S6 liéu cho mdi nhém bao gom sé trung binh va do 1éch chuan (trong ngoic).
Két qua phéan tich LC-MS/MS ghi nhan dugc 655 khéi pho (Hinh 1) va dinh danh duoc 166 chat
chuyén héa ¢ phu nit Viét Nam sau méan kinh bi loing xwong.

Metabolic profiles of osteoporosis
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Detected metabolites (N=656)

Hinh 1. Biéu d6 céc chit chuyén héa tim thdy & phu nir lodng xuong

Chu thich:

e Duong xanh: voi gid tri p = 0.001

e Duong do: voi gia tri p = 0.05

e Tryc tung thé hién log10 cua gié tri p

e Truc hoanh thé hién su phan bd cla cac chat chuyén hoa

Chung t6i tim thdy 12 chat chuyén héa c6 su khac biét co y nghia théng ké (p < 0,0001) giita
nhom lodng xuong va nhom khong lodng xwong (Bang 3). Mot phan ba cta cac chit nay 1a chuyén
hoéa cta acid amin (N-Acetyl-L-alanine, L-Arginine, L-Valine va L-Proline).

Bang 3. Cac chét chuyén hoa c6 sy khac biét gitra nhom loding xwong va nhom ching

STT Library Hit MZ_RT Gia trip
1 N-Acetyl-L-alanine 132.0762_1.96 0.0000649
2 Chenodeoxycholic acid 393.0043 1.98 0.0000642
3 7-Methylxanthine 167.0214 1.96 0.0000643
4 Citric acid 191.0192 2.48 0.0000638
5 L-Arginine 175.1185 1.95 0.0000642
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STT Library Hit M/z_RT Giatrip
6 Ranitidine 315.0805_1.96 0.0000638
7 Pipecolic acid 130.0487_2.00 0.0000638
8 L-Carnitine 162.1124 2.00 0.0000638
9 L-Valine 118.0859 2.02 0.0000638
10 L-Proline 116.0702_2.02 0.000064
11 Glycerophosphocholine 258.1106_2.07 0.0000643
12 D-Glucose 225.0612 2.88 0.000065

Cha thich: Library Hit: Tén cac chat chuyén hoa dugc dinh danh boi thu vién SCIEX OS (véi
Library score Fit > 70%)

M/z: Khbi lugng trén dién tich cta chit

RT (Retention time): Thoi gian luu ciia mdi chat chuyén hoa (phiit)

Phan loai cic chat chuyén hoa ctia mdi ddi tugng tham gia nghién ctru 1a co/khong, sir dung
md hinh hdi quy logistic da bién phan tich mdi twong quan cua cac chat chuyén héa voi mat do
xuong & cac vi tri, dugc diéu chinh cho d6 tudi, BMI, hoat dong thé chét chung t6i xac dinh dugc
3 chat chuyén héa c6 lién quan dén mat do xuwong bao gdm 7-Methylxanthine gitip ting FNBMD
va L-Carnitine, Glycerophosphocholine gay giam LSBMD (Bang 4).

Bang 4. Cac chét chuyén hoa c6 lién quan dén lodng xwong

Chit chuyén héa Vi tri BMD OR [95% KTC] Gia trip
7-Methylxanthine FNBMD 1,09 (1,02; 1,15) 0.002
L-Carnitine LSBMD 0,93 (0,84; 0,98) 0.001
Glycerophosphocholine LSBMD 0,89 (0,69; 0,97) 0.0025

4. BAN LUAN Két qua ctiia ching t6i v& mdi twong quan

Trong nghién ctru nay, tir 655 khéi phd  thuan ciia 7-Methylxanthine va mat do xuong
ching t6i dinh danh dugc 166 chét chuyén hoa  phu hop véi két qua méi ddy cia nghién ciru
hi¢én dién trong profile nit lodng xwong va 12 NHANES trén 1235 nguoi tham gia, ghi nhan
chat chuyén hoéa c6 su khac biét co ¥ nghia  paraxanthine mot dong chit cia methylxanthine
thong ké giita 2 nhom & nit > 50 tudi mac va  c6 ndng do cao & nhitng ngudi c6 mat dd xuong
khong mic bénh loing xwong (p < 0.001), cao [19]. Tuong ty, nghién ctu TwinUK &
bao gom 4 chat amino acid (N-Acetyl-L- Anh ciing tim thay caffein gitip ting mat do
alanine, L-Arginine, L-Valine va L-Proloine), xwong & tt ca cac vi tri [16]. Methylxanthine
3 chét carboxylic acid (Chenodeoxycholic v paraxanthine 1a cac chit chuyén héa dugc
acid, Citric acid, Pipecolic acid), 1 chat lipid tao ra tir qué trinh phan huy caffein, mot cht
(Glycerophosphocholine), 3 chat phttc hgp  kich thich ty nhién cé trong ca phé, tra va cac
vo co (L-Carnitine, D-Glucose va Ranitidine)  loai d6 udng khac. C6 rat it nghién ctru vé vai
va 1 chat alkaloid 12 7-Methylxanthine. Trong  trd cia Methylxanthine trong lodng xuong. Tuy
d6 co 3 chat chuyén hoa: 7-Methylxanthine, nhién, c6 mot sé bang ching cho thdy luong
L-Carnitine, Glycerophosphocholine cling dwoc  caffeine dan dén viéc san xuat Methylxanthine,
tim thdy c6 méi lién quan v6i mat do xuwong  c6 thé lién quan dén ting nguy co lodng xwong,
qua phan tich hdi qui, véi 7-Methylxanthine  do caffein lam ting bai tiét canxi qua nudc tiéu,
gilp ting FNBMD dang khi L-Carnitine, gop phan lam mat cin bang canxi va ting nguy
Glycerophosphocholine gdy giam LSBMD. co mat xwong [20]. Caffein ciing lam ting su
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phat trién hay cdt bao tir cac té bao tao méau
trong tiy xuong va giam mat do xuong ¢ chudt
dang phat trién [21]. Trong khi mot nghién ciru
khac trén dong vat cho thay viéc tiéu thu dd
udng chira caffein khong anh huong dén dic
diém cau tric xwong hodc stc dé khang cua
xuong & chudt binh thudng ma con c6 thé gitp
giam thiéu mot phan tac dong c6 hai cia lugng
canxi thip ddi véi khdi luong xwong [22]. Nhin
chung, vai tro cua 7-Methylxanthine trong co
ché bénh sinh cua lodng xwong van dang tranh
cdi. Can thém nghién ctru thiét ké phu hop dé
hiéu day du cic co ché lam co s¢ cho mbi lién
hé nay va dé xac dinh Methylxanthine c6 thé 1a
muc tiéu tiém nang dé phong ngira hodc diéu tri
loang xuong hay khong.

Tuong ddng voi két qua cia tac gia Zhang
va cong su trén ngudi Trung Qudc [23] ching
toi ghi nhan Glycerophosphocholine, mot hop
chat cholin tim thiy trong mang té bao va céu
trac xwong dugc tong hop tir sy trao dbi lipid
va cholin, thap hon c6 ¥ nghia thong ké & phu
nit lodng xuong, déng thdi c6 mdi twong quan
nghich gitta Glycerophosphocholine (GPC) va
LSBMD. Tuong ty, mgtnghién ctru khac 6 Trung
Qudc ciing tim thdy mbi twong quan nghich giita
chat dan xuat khac ctia Glycerophosphocholine
la Phosphatidylchonine voi mat d6 xuong [14],
dang khi nghién ctru cia Wang J va cong su ghi
nhan cac méi tuong quan khic nhau giira cic
Phosphatidylchonine (PC) voi mét dd xuong
[13]. M6t s6 nghién ctru & chau A cho thdy cdu
hinh lipid c¢6 lién quan dén mat d6 xuong va
¢6 thé hitu ich cho viéc du doan lodng xuong
[24, 25]. M6t nghién ctru ¢ ngudi da tring bao
c40 noéng do cao cia axit phosphatidylcholine
docosahexaenoic (PC DHA) c¢6 lién quan dén
viéc mat FNBMD trong hon 4 nim ¢ phu nit,
trong d6 PC 1a xwong song cia PC DHA [26].
Trong khi da phan cac nghién ciru trén nguoi
ghi nhan méi trong quan nghich giita GPC/PC
véi loang xuong, cac nghién ciru trén dong vt
lai tim thdy GPC/PC c6 kha ning ting san xuat
té bao gdc osteoblast va day nhanh qu4 trinh tai
tao xuong. Nhin chung, nhitng dir li¢u tur cac
nghién ctru trén s& huéng dan cac phan tich dua
trén gia thuyét trong twong lai dé hiéu 16 hon vé
mdi quan hé gitra cac chat chuyén hoa lipid va
cac dic diém cua xuong.
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L-Carnitine lamdtamino carboxylic acid dugc
téng hop trong co thé tir lysine va methionine
va ¢c0 vai trd quan trong trong chuyén hoa lipid;
ban chét 1a mot dan xudt cta cac axit béo va co
kha nang van chuyén qua mang mitochondria
dé duoc chuyén hoa thanh ning lwong. Cac
nghién ctru trén dong vat cho thay L-Carnitine
¢6 thé anh huéng dén viée hinh thanh va bao vé
xuong bang cach tic dong dén qua trinh tai tao
té bao gdc xuong va tang san xuét collagen, mot
thanh phin quan trong cua xwong [27]. Ngoai
ra, L-Carnitine cling ¢6 thé giam muc do viém
va ting cuong chic ning mién dich, gitp gidm
thiéu nguy co viém xwong. Tuy nhién, két qua
tir nghién ciru ciia chiing t6i lai ghi nhan c6 méi
tuong quan nghich gitra L-Carnitine va LSBMD.
Mbi tuong quan nghich nay ciing dwoc tim thay
& cac nghién ciru ciia Trung Qudc [13, 14]. Piéu
nay cho thay co sy khéac biét 16n giita in vivo va
in vitro vé tac dong ctia cac chat chuyén hod trén
co thé dong vat va ngudi.

Két qua ghi nhan su khac biét cla cic chét
chuyén hod amino acid va carboxylic acid giita
nhém loang xuong va khong loang xuong ciing
duoc bao céo tir cac nghién cuu 16n trén nguoi da
tring va chau A [12, 13, 16]. Nhin chung, cac chét
chuyén hoa lién quan dén loang xuong duoc ghi
nhén c6 khac nhau tir cac nghién ctru, diéu nay c6
thé giai thich do su khac biét tir ¢c& mau, ching
toc, do tudi, dén k¥ thuat phan tich metabolomic
dugc st dyng trong cac nghién cttu. Tuy nhién,
cac nghién ctru méi déu dong thuan dé danh gia
toan dién strc khoé xwong can cic nghién ctru
cohort 16n khao sat hé cac chat chuyén hoa cling
v6i su tuong téc voi cac hé khac trong co thé nhu
genomic, proteomic va lipidomic [13, 16].

Mot sé nhuge diém cia nghién ctru cua
chung t6i ciing can dwoc ghi nhan ¢ day. Pau
tién, chung t6i thyc hién trén cd mau nho véi mdi
nhom (N = 50). Thu hai, trong nghién ctu nay
chung t6i khong dung chat chun dé dinh danh
va dinh lugng, ma chung t6i st dung phuong
phap IDA - mét phuong phap chon loc phan
tich phé nhirng chét mang tin hiéu cao nhét, dic
diém nay khién ching t6i co thé bo 1§ cac chat
mang tinh hiéu thip nhung co su khac biét dic
hi¢u giita hai nhom bénh va chung. Tuy nhién,
nhugce diém trén c6 thé khac phuc dugc phﬁn
nao do nghién ctru ndy ¢6 wu diém 1a di st dung
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k¥ thuat tién tién, chinh x4c trong linh vuc phan
tich khdi phd 1a dung hé théng LC-MS Triple
TOF 6600+ véi co ché LC bang may ExionLC
va co ché ion hoa APCI (Atmospheric Pressure
Chemical Tonization), dong thoi chin doan xac
dinh loang xuong qua do mat do xuong voi hé
thong DXA t6i uu Hologic Horizon (Hologic
Corp, Bedford, MA, USA).

5.KET LUAN

Két qua tir nghién ciru bude dau du voi qui
mo nho van xac dinh duge mot sb chi diu chuyén
hoa ciia MPX bao gdm 7-Methylxanthine,
L-Carnitine, Glycerophosphocholine, tao tién
dé cho cac nghién ctru tiép theo, mo ra tiém
ning hd trg cho cic chi sb 14m sang hién tai
gitp phat hién sém va phong ngtra loang xuong.

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 lay nhiém)

BMI Body mass index (chi s6 khdi co thé)

KTC Khoang tin cay

OR 0dd ratio (ty sé chénh)

BMD Bone mineral density (méat d§ xuong)

DXA Dual-energy X-ray absorptiometry (phwong phap Xray hép thu ning lwong kép)
MbX Mat d¢ xuong

VOS Vietnam Osteoporosis Study (Nghién cuu loang xuong Viét Nam)
BV Bénh vién

FN Femoral neck (c6 xuong dui)

LS Lumbar spine (xuong cot song)

TH Total hip (xuwong hong)

FPG Fasting plasma glucose (duong huyét khi doi)

BMA Bayesian Model Averaging

MET Metabolic equivalent of task (chi s6 do cuong d6 hoat dong thé chat)
M/z Mass-to-charge ratio (khdi luong trén dién tich ciia chat)

RT Retention time (thoi gian luu)

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 lonization

PC Pyruvate carboxylase
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