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Madi lién quan giira roi loan lipid mau va glucagon-like
peptide-1 ¢ bénh nhan dai thao dwong typ 2 chan doan
lan dau co thiwra can béo phi
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Tém tat

Muc tiéu: Xac dinh ty 1& réi loan lipid mau va maéi lién quan cta no6 véi néng dé glucagon-like
peptid-1 & bénh nhan dai thao dudng typ 2 chan doan lan dau co thira can béo phi. B4i tuong va
phuong phap: Nghién cliu mé ta cat ngang trén 66 bénh nhan dai thao dudng typ 2 chan doan lan dau
6 thira can béo phi diéu tri ndi tra tai Bénh vién Noi tiét Trung uong. Két qud: Nong d6 trung binh va ty
I& bénh nhan r6i loan cac thanh phan lipid mau lan lugt la: Triglycerid (3,01 + 2,18mmol/l, tang la 69,7%),
cholesterol (5,49 + 1,34mmol/l, tang la 60,6%), LDL-C (3,27 + 1,03, tang la 43,9%), HDL-C (1,20 + 0,33,
giam la 16,7%), ty 1é r&i loan lipid mau néi chung la 84,8%. C6 méi tuong quan thuan muc dé via gilia
néng d6 GLP-1 khi déi véi triglycerid (r = 0,367), tuong quan nghich muc d6 vira véi LDL-C (r =-0,312). C6
moi tuong quan thuan muc d6 chat gilra ndng d6 GLP-1 sau 2 gid udng 75 gam glucose véi triglycerid (r =
0,647). Két ludn: Bénh nhan dai thdo dudng typ 2 c6 thira can béo phi, ty Ié réi loan lipid mau néi chung cao
84,8%, chu yéu tang triglycerid (69,7%). C6 mdi tuong quan thuan gilra néng do GLP-1 vdi triglycerid va
tuong quan nghich véi LDL-C.

Tu khda: Béi thao dudng typ 2 chan doén lan dau, glucagon-like peptid-1, réi loan lipid mau,
thira can béo phi.

Summary

Objective: To measure the percentage of lipid disorders and the relation between it and serum
glucagon like peptide-1 levels among newly-diagnosed type 2 diabetes mellitus patients with either
comorbid overweight or obesity. Subject and method: A descriptional and cross-sectional study on 66
newly-diagnosed inpatients with type 2 diabetes mellitus and either comorbid overweight or obesity in
the National Endocrinology Hospital. Result: Mean levels and the proportion of patients for each lipid
disorder features were as follows: 3.01 £ 2.18mmol/l and 69.7% for triglyceride, 5.49 = 1.34mmol/I and
60.6% for cholesterol, 3.27 £ 1.03 and 43.9% for LDL-C, and 1.20 £ 0.33 and 16.7% for HDL-C; the overall
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proportion of patients with lipid disorders regardless to specified features was 84.8%. There was a
moderate positive correlation between fasting serum GLP-1 and triglyceride levels (r = 0.367), and a
moderate negative correlation with LDL-C (r = -0.312). There was a strong positive correlation between
serum GLP-1 after oral administration 75-grams of glucose and triglyceride (r = 0.647).

Conclusion: Type 2 diabetes mellitus patients with either overweight or obesity suffered from a high
percentage of overall lipid disorders (84.8%) which mostly due to hypertriglyceridemia (69.7%). There
was a significant positive linear relationship between serum GLP-1 levels and triglyceride and a negative

linear relationship with LDL-C.

Keywords: Newly-diagnosed patients with type 2 diabetes mellitus, glucagon-like peptide-1,

lipid disorders, overweight, and obesity.

1. D&t van dé

RGi loan chuyén hoa lipid & bénh nhan dai thao
dudng (DTD) typ 2 la bénh ly rat hay gap, xuat hién
tU s6m, gay nén mot s6 cac bénh nhu tén thuong
mach vanh, tén thuong cc tim, bénh ly mach mau
nao, bénh ly mach mau ngoai vi, ton thuong véng
mac, tén thuang than, tang huyét ap [4]... Béo phi
nhat 1a béo phi vung bung la yéu t6 nguy co doc lap
cla tang huyét ap, cac bénh tim mach, cac réi loan
chuyén hoa va sau cung la dai thao dudng. Béo phi
lam tang nguy co tim mach théng qua cac yéu to
nguy co nhu tang triglycerid huyét tuong lac déi,
LDL-C, HDL-C, tdang nong d0 glucose mau, tiang
insulin. Incretin la nhitng hormone dang peptide
ching dugc tiét vao mau chi vai phat sau khi thic
an tac dong vao niém mac ruét [2], [4]. G ngudi, cac
incretin chinh bao gom glucagon - like peptide -1
(GLP-1) va glucose - dependent insulinotroic
polypeptide, ching kich thich tiét insulin phu thudc
vao glucose, c6 anh hudng dén chuyén hoa lipid,
tang cudng két ndi thu thé GLP-1 v&i tc ché DPP-4
(mot emzym giang héa GLP-1) lam gidm hap thu
Apolipoprotein B-48 giau triglycerid. GLP-1 kiém
soat chuyén hoa lipid & gan, né lam giam lugng lipid
trong gan, déng thai thiac day su boc 16 cla cac gen
tham gia diéu hoa oxi hoa acid béo [5], [7]... Cac
nghién ctiu cho thay, & bénh nhan béo phi co su suy
gidm néng dd GLP-1, tinh trang réi loan chuyén hoéa
lipid lam tang su dé khang insulin va ca 2 déu c6 vai
tro nhat dinh trong co ché gdy tang glucose mau va
phat sinh bénh dai thao dudng typ 2 [7], [8]. TU d9,
ngudi ta da st dung cac chat déng van thu thé GLP-
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1 va Uc ché DPP-4 nhu moét phuang phap diéu tri
bénh béo phi nham ngan chan sém céc roi loan
chuyén héa & bénh nhan nay [8]. Hién nay, cung véi
su phat trién cta kinh té xa hoi, ty 1&é bénh dai thao
dudng typ 2 c6 thua can béo phi ngay cang tang cao
song song vdi tinh trang réi loan lipid mau, tuy
nhién, con it nghién ctu dé cap dén van dé nay dac
biét la & d6i tugng bénh nhan mai dugc chidn doan
dai thao duong typ 2 lan dau. Vi vay, ching toi tién
hanh dé tai nay v6i muc tiéu: Khdo st ty 1é réi loan
lipid mau va mdi lién quan cda né vdi néng dé
glucagon-like peptid-1 & bénh nhdn dai thdo duong
typ 2 chan doan lan dau co thua can béo phi.
2. Déi tugng va phuong phap

2.1. Béi tugng

G6m 66 bénh nhan (BN) dai thao duong (DTD)
typ 2 c6 thlra can béo phi, tai Bénh vién Noi tiét
Trung uong ti thang 1/2016 dén thang 08/2017.

Tiéu chuan lua chon déi tuong nghién cuu

BN DTD typ 2 phat hién lan dau, chua diéu tri
bang thudc ha glucose mau.

Chén doan BTD theo khuyén cao cia ADA nam
2012 [4].

Chén doan BTD typ 2: Theo IDF 2005 van dung
phu hgp véi Viét Nam [3].

Chén doan thiuia can, béo phi: Thira can khi BN
c6 23 < BMI < 25 (kg/m?); béo phi khi BMI > 25
(kg/m?) (theo tiéu chudn phan loai ciia Hiép hoi DTD
chau A - Théi Binh Duong 2000) [3].
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Tiéu chudn loai khéi nghién cuu

BN DTD typ 1, BTD ¢6 nguyén nhan: Séi tuy,
viém tuy man...

BN DTD typ 2 da diéu tri bang thuéc uéng hodc
insulin.

BN c6 bién ching cap tinh hoac cac bénh cap
tinh khac, c6 nhiém trung.

Viém gan, suy gan, suy tim, suy than nang, thiéu
mau nang, ung thu.

Phu nir c6 thai, BN gia yéu, suy kiét nang, réi
loan tam than.

BN khéng hagp tac, khong thu thap du chi tiéu
nghién clu.

2.2. Phuong phédp

Thiét ké nghién ctu: Tién cttu, mo ta cat ngang.

C& mau: Toan bd dugc ldy theo phuong phap
tich 10y thuan tién.

Néi dung nghién ctu: Tat ca doi tugng nghién
ctu dugc hdi, tham kham lam sang ti mi, lam cac xét
nghiém can lam sang.

Hoi bénh st, tham kham téng quat co quan: HO
hdp, tuan hoan, tiét niéu...

Phan loai tang huyét ap dua vao tiéu chuan JNC
VII (2003) [1].

DPinh luong glucose mau luc déi, HbA1lc, lam
nghiém phéap dung nap glucose bang dudng udng
75 gam glucose khan & BN cé nguy cc bi BTD.

Dinh lugng cac thanh phan lipid mau:

Cac thanh phan: Cholesterol toan phan,
triglycerid, hight density lipoprotein cholesterol:
HDL-C, low density lipoprotein cholesterol: LDL-C.

Binh lugng trén may AU 680 cla My, bang
phuaong phap enzym so mau.

Phan loai r6i loan lipid mau theo khuyén cao
cla Hoi Tim mach hoc Viét Nam (2008) [1]: Tang
cholesterol khi = 5,2mmol/l; tang triglycerid khi >
1,7mmol/l; tang LDL-C khi = 3,Tmmol/I; gidm DHL-C
khi < 0,9mmol/I.

R&i loan lipid mau: Pugc xac dinh khi 6 réi loan
1 trong 4 thanh phan lipid mau: Cholesterol toan
phan, triglycerid, HDL-C va LDL-C.

Dinh lugng GLP-1:

Nguyén ly: Dua trén phadn Ung ddc hiéu gilra
khidng thé dugc gén & day giéng ELISA véi khang
nguyén GLP-1 cé trong huyét thanh, két hgp véi su
chuyén mau cla co chat dac hiéu trong phan (ing
ELISA, do mau & may phé quang ké c6 budc séng
450nm. Noi tién hanh tai Trung tdm Sinh hoc Phan
t, Hoc vién Quan y. BN dugc lay mau tinh mach khi
doi, nhin an it nhat 8 gid (nhin an qua 1 dém) va sau
blta &n sang 2 gid dé dinh lugng GLP-1, dan vi tinh
pmol/I.

Tat ca 66 BN déu dugc dinh lugng nong do GLP-
1 l4c d6i, trong d6 ¢6 11 BN dugc ldy mau sau 2 gis
lam nghiém phap dung nap glucose bang dudng
uéng 75 gam glucose dinh lugng glucose va GLP-1
lan 2 (goi tat la GLP-1 sau an 2 gid).

2.3. Xurly sé liéu

XU ly s6 liéu bang phan mém SPSS 16.0. Gia tri
trung binh + d4 léch chuén (X = SD) dugc ap dung
déi véi bién dinh lugng hoac dudi dang ty lé % hay
tan suat véi bién dinh tinh, muc y nghia théng ké
dugc tinh & muc 95% hodc 99%. Phan tich don bién
st dung kiém dinh ANOVA so sanh gi4 tri trung binh
doi véi cac bién dinh lugng. Dung hé sé tuong quan
“r" dé tim méi tuong quan gitta hai bién: | r | > 0,7
Tuong quan rat chat ché; 0,5 < | r| < 0,7: Tuong quan
kha chdt ché; 0,3 < | r | < 0,5: Tuong quan muc do
vla; | r | < 0,3: Tuong quan nhe; r > 0: Tuong quan
thuan; r < 0: Tuang quan nghich.

3. Két qua

Nhom BN nghién ciu (n = 66) c6 tudi trung
binh 1a 57,1 £ 11,1 (nam), ch( yéu dudi 60 tudi
(60,6%); ty 1é nam la 51,5%, n(r la 48,5%; BMI trung
binh la 25,07 + 1,77 (kg/m?), ty |é thura can la 54,5%,
béo phi la 45,5%; ty 1& tang huyét ap la 40,9%; nong
d6é glucose mau luc do6i trung binh la 11,39
4,20mmol/l; nbng dé HbA1c trung binh la 9,12
2,32%; néng dé GLP-1 luc déi trung binh la 6,48 +
2,98 (pmol/l). C6 11 BN dinh lugng GLP-1 sau an 2
giG c6 néng doé trung binh la 13,71 + 5,08 (pmol/I).

+
*
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Bang 1. Dac diém réi loan lipid méau clia d6i tugng nghién ctu

Chi tiéu S6 lugng (n = 66) Ty lé %
Tang 40 60,6
Cholesterol (mmol/I) -
Trung binh 5,49 + 1,34
- Tang 46 | 69,7
Triglycerid (mmol/I) -
Trung binh 3,01+£2,18
Giam 11 | 16,7
HDL-C (mmol/l) -
Trung binh 1,20+ 0,33
Ting 29 | 43,9
LDL-C (mmol/I) -
Trung binh 3,27 +£1,03
RGi loan lipid mau chung 56 ‘ 84,8

Nhén xét: Ty |é BN tang triglycerid cao nhat (69,7%), tang cholesterol 60,6%, tang LDL-C la 43,9%, giam
HDL-C thap nhat (16,7%), ty lé r6i loan lipid mau néi chung cao (84,8%).

Bang 2. Lién quan gilta nGng d6 GLP-1 khi d6i véi céc thanh phan lipid mau

Céc thanh phan lipid mau GLP-1 (pmol/l) p
Binh thudng (n = 26) 6,36 + 3,26
Cholesterol . >0,05
Tang (n =40) 6,56 + 2,81
. . Binh thudng (n =18) 5,81 3,01
Triglycerid . >0,05
Tang (n = 46) 6,78 £2,85
Giam (n =20) 525+249
HDL-C - - >0,05
Binh thudng (n =52) 6,66 + 2,92
Tang (n =24) 532+1,79
LDL-C - - <0,01
Binh thudng (n = 29) 743 +£3,16
. - Co (n=24) 6,54 +2,98
Roi loan lipid N >0,05
Khoéng (n = 8) 6,15+3,11

Nhén xét:Néng dé GLP-1 trung binh lic déi & nhém cé LDL-C binh thudng 1a 7,43 + 3,1 (pmol/l) cao hon
so v6i nhém tang LDL-C la 5,32 + 1,79 (pmol/l) p<0,05.

Biéu d6 1. M&i tuong quan gilta ndng d6 GLP-1 khi d6i véi triglycerid
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Nhén xét: C6 moi tuong quan thuan muc d6 viia gilta ndng d6 GLP-1 véi triglycerid (r=0,367, p<0,01).
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Bi€u d6 2. M&i tuong quan gilta ndng d6 GLP-1 sau &n 2 gi& véi triglycerid

Nhén xét: C6 moi tuang quan thuan muc dé chat gitra nong d6 GLP-1 sau 2 an gid véi triglycerid (r =

0,647, p<0,001).
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Bi€u d6 3. Mé&i tuong quan gila

néng dé GLP-1 luc déi véi LDL-C

Nhén xét: C6 méi tuong quan nghich muic d6 vua gitta néng dé GLP-1 luc déi véi LDL-C (r = -0,312,

p<0,01).

4. Ban luan

Cac nghién ctru cho thay réi loan lippid mau &
BN DTD typ 2 lam tang nguy co xo vita mach mau,
gdy nhdi mau co tim va dét quy. Theo Trung tam
Phong ngura va Kiém soét bénh tat Hoa Ky cho thdy
khoang 70 - 90% BN DTD typ 2 ¢ r6i loan lipid mau,
r6i loan lipid mau lam tang nguy co bénh mach
vanh ti 2 - 4 1an, trong th nghiém can thiép da yéu
t6 nguy co cho thay ting cholesterol, hat thudc 13,
tang huyét ap la yéu t6 nguy ca cao bénh tim mach
G ngudi BTD, nhat la tang triglycerid va gidam HDL-C
dugc xem la ddu hiéu chi diém quan trong bénh
mach vanh & BN BTD typ 2 [4]. Trong nghién ctu

clia chung tGi trén BN DTD typ 2 c6 thira can béo phi
thay ty lé BN tang triglycerid cao nhat (69,7%), tang
cholesterol 60,6%, tang LDL-C la 43,9%, gidm HDL-C
thap nhat (16,7%), ty |é r6i loan lipid mau ndi chung
cao (84,8%). Cac nghién ciu da chi rang, roi loan
chuyén héa glucose hay di song hanh véi r6i loan
lipid, hai qua trinh nay tao nén vong xoadn bénh ly
réi loan chuyén hoa & BN BTD san sinh cac stress oxi
hoa la xuat hién va tang su tién trién cla cac bién
chiing man tinh. Theo Tran Duc Tho trong cac cong
trinh nghién ctu ctia minh tur 1996 - 1998 cho thay
100% bénh nhan DTD typ 2 c6 r6i loan lipid mau
trong d6 tang ty s6 cholesterol/HDL-C gdp nhiéu
nhat chiém 94,59%, sau d6 dén giam HDL-C va tang
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triglycerid lan lugt 91,89% va 81,82%. Nguyén Thi
Phi Nga [2] thdy ty |é r6i loan lipid mau chung la
81,2%, tang cholesterol (54,7%), tang LDL-C (50,4%),
tang triglycerid (42,7%), gidam HDL-C (9,4%). Nguyén
Thi Thu Thao [3] thay ty lé réi loan lipid mau chiém
86,8%, tang cholesterol (60,4%) va tang triglycerid
(51,3%). Teimoury A va cdng su [4] thdy r6i loan lipid
mau & BN DTD typ 2 xuat hién sém, nghién clu trén
310 BN DTD typ 2 mdi phat hién thdy ting
cholesterol chiém 61,3%, tang triglycerid chiém
61,6%, tang LDL-C chiém 77,3% va giam HDL-C la
67,8%, vi thé bat budc phai kiém tra lipid mau cho
BN DTD typ 2 ngay khi mai dugc chan doan.

Két qua nghién clu cing cho thay
cb méi tuong quan thuan gilra néng dd GLP-1 ca luc
doi va sau 2 giG uéng 75 gam glucose véi triglycerid
(p<0,01), ndbng d6 GLP-1 trung binh  nhém cé LDL-
C binh thudng cao hon cé y nghia thong ké so vai
nhém tang LDL-C (p<0,05). Nghién ctu cGa nhiéu
tdc gid co6 két qua khac nhau: Nghién ciu cla
Minako Yamaoka-Tojo va céng sy [10] nhan thay
néng do GLP-1 cé tuong quan thuan vai LDL-C & doi
tuong BN tién hoi ching chuyén héa (r = 0,243,
p<0,05), tuang quan nghich véi HDL-C (r = -0,229,
p<0,05), khéng cé tuong quan véi LDL-C (r = 0,204,
p<0,05). Marian Alssema va céng su (2013) [7]
nghién ctru trén 163 doi tuong c6 dung nap glucose
mau binh thudng, 20 BN ¢6 tang glucose mau va 20
BN DTD typ 2, két qua nghién cttu cho thay khong
thay c6 méi lién quan gitta néng d6 GLP-1 khi doi
V@i triglycerid, tuy nhién cé méi tuong quan gilia su
bién thién néng dé GLP-1 theo thai gian sau khi st
dung glucose bang dudng udng véi triglycerid Itc
doi va ca sau an. Kirsten Vollmer va céng su [8] thay
néng dé GLP-1 c6 méi tuong quan thuan muc do
vlia vGi ndng dé acid béo tu do mau khi déi (r = 0,39,
p=0,006). Katja Piotrowski va cong su (2013) [9] thay
cé méi tuong quan thuan gitta GLP-1 véi néng do
triglycerid mau (r = 0,35, 95% Cl (0,18 - 0,52)).
Nghién ctiu ctia Fang Zhang va coéng su (2012) [6],
thuc hién trén 531 d6i tugng (ngudi binh thudng,
nguai cé réi loan dung nap glucose va BN BTD typ 2
ma&i chan doan) thdy néng do GLP-1 khi d6i c6 méi
tuong quan thuan véi HDL-C (p=0,037). Bethany P.
Cummings va céng su (2010), nghién cau da su
dung liraglutide dé diéu tri BN DTD typ 2 két qua
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thay, st dung liraglutide la tang néng d6 GLP-1
mau, lam gidm triglycerid mdu, va gidm tinh trang
gan nhiém mé&. Nhu vdy, qua cac nghién ciu thay
triglycerid la mot yéu t6 kich thich bai tiét GLP-1 khi
doi, diéu nay phu hogp vdi ly thuyét va trong thuc té
néng do GLP-1 tang nhanh sau cac bira an giau lipid
[5]. Bén canh d6, khi phan tich maéi lién quan vai
HDL-C va LDL-C thi thay gidm & cac doi tugng c6 roi
loan chuyén héa 2 yéu t8 nay, diéu nay co6 thé cho
thay, HDL-C, LDL-C khong tham gia vao co ché kich
thich bai tiét GLP-1 ma nhiéu hon la hau qua song
song vai tinh trang gidm GLP-1. Nhu vay, mai lién
quan gila tinh trang lipd mau véi néng d6 GLP-1 ¢6
su khac nhau & cac nghién ctu. Su khac nhau nay cé
thé do su khac nhau trong cach lua chon déi tuong
nghién ctu. Co ché anh hudng cta cac thanh phan
lipid mau v&i su bai tiét GLP-1 hién nay van con
dang tiép tuc dugc nghién ctu. Tuy nhién, nhiéu
nghién ciu da thta nhan GLP-1 cé vai trdo quan
trong trong diéu chinh lipid mau & BN BTD [8], [10]...

5. K&t luan

Qua nghién ctu khang insulin & 66 BN BTD typ
2 chan doan lan dau co thia can béo phi ching toi
rat ra mot so két luan:

Tinh trang r6i loan lipid mau

Nong dé trung binh va ty 1& BN réi loan céac
thanh phan lipid mau lan lugt la: Triglycerid (3,01 +
2,18mmol/l, tang la 69,7%), cholesterol (549 +
1,34mmol/l, tang la 60,6%), LDL-C (3,27 + 1,03, tang
la 43,9%), HDL-C (1,20 + 0,33, gidam 16,7%), ty lé réi
loan lipid mau néi chung la 84,8%.

MGéi lién quan gida lipid mau vdi GLP-1

Nong dé GLP-1 trung binh & nhém c¢é LDL-C
binh thudng (7,43 + 3,1pmol/l) cao hon so v&i nhém
tang LDL-C (5,32 + 1,79pmol/l), (p<0,05). C6 moi
tuong quan thuan muc dé vua gitra nong d6 GLP-1
khi d6i véi triglycerid (r = 0,367), tuang quan nghich
muc d6 vira véi LDL-C (r = -0,312). C6 méi tuong
quan thuan muc d6 chat gitta nong dé GLP-1 sau 2
giG uéng 75 gam glucose véi triglycerid (r = 0,647).

Tai liéu tham khao



TAP CHI Y DUGC LAM SANG 108

H6i nghi Khoa hoc chao miting 70 ndm ngay truyén théng Bénh vién TWQD 108 ndm 2021

HO6i Tim mach hoc Viét Nam (2008) Khuyén cdo
2008 cua héi tim mach hoc Viét Nam vé chén
dodn, diéu tri tang huyét dp & ngudi Ién. Khuyén
cdo vé cac bénh ly tim mach va chuyén hoa giai
doan 2006-2010, tr. 1-62.

Nguyén Thi Phi Nga (2009) Nghién cuu ndng dé
TNFa, CRP huyét thanh va lién quan vdi hinh thdi,
chiic ndng déng mach canh géc bdng siéu dm
Doppler mach & BN BTP typ 2. Luan an Tién sy Y
hoc, Hoc vién Quanyy.

Nguyén Thi Thu Thao (2012) Nghién cuiu dédc diém
lam sang va tinh trang khang insulin trén bénh
nhan dai thdo duong typ 2 mdi chan dodn. Luan
an Tién siY hoc, Hoc vién Quany.

ADA (2012) Standards of medical care in diabetes
- 2012. Diabetes Care 35(1): 11-63.

Diva De Leon, Michael Crutchlow et al (2006) Role
of GLP-1 in the pathogenthesis and treatment of
diabetes mellitus. The International Journal of
Biochemistry and Cell Biology 38: 845-859.

Fang Zhang, Xialian Tang, Hongyl Cao et al (2012)
Impaired secretion of total GLP-1 in people with
impaired fasting glucose combined impaired
glucose tolerance. Medical Sciences 9(7): 574-581.

Marjan A et al (2013) Preserved GLP-1 and
exaggerated GIP in type 2 diabetes and
relationships with triglycerides and ALT.
Endocrinology 169: 421-430.

Gavigan AK and Murphy KG (2012) Gut hormones:
The future of obesity treatment?. Bristish Journal
of Clinical Pharmacology 74(6): 911-919.

Katia Piotrowski et al (2013) Circulating
concentration of GLP-1 are associated with
coronary atherosclerosis in humans.
Cardiovascular Diabetology 12(117): 1-7.

10. Tojo MY, Tojo T and Takahira N (2010) Elevated

circulating levels of an incretin hormone, GLP-1,
are associated with metabolic components in
high - risk patients with cardiovascular disease.
Cardiovascular Diabetology 9(17): 1- 10.

241



