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PAT VAN PE

R&i loan lipid mau (RLLM) & mét trong nhitng yéu té quan trong cho
viéc hinh thanh va phét trién cac bénh tim mach, dac biét Ia ton thuong mach
vanh va mach mau ndo ma bién ching nguy hiém 1a xo vita ddong mach, nhoi
mau co tim, dot quy ndo, tham chi lam cho ngudi bénh cd thé tir vong [1], [2].
Tang lipoprotein cé ty trong thap (low density lipoprotein, LDL-C) la yéu t6
nguy co gay ttr vong ding thr 15 vao nam 1990, tang 1én thtr 11 vao nam
2007 va thir 8 vao nam 2019 [3].

Trong nhiig nam gan day, ty 1é mic RLLM dang ting trén toan cau.
Tai Viét Nam, ty Ié ting cholesterol toan phan (TC) & ngudi truong thanh tir
30,5% nam 2015 ting 1én dén 44,1% nam 2021 theo Diéu tra qudc gia vé
bénh khong l1ay nhiém [4]. Ty 1é mac RLLM ¢ dan s6 Trung Quéc tir 18 tudi
tré 1én da tiang tir 18,6% vao nam 2002 1én 40,4% vao nam 2012 [5]. O mot
s6 vung ndng thon ty 16 mac RLLM chiém ty 18 kha cao: 53,1% tai Trung
Quéc [6]; 56,62% tai Thai Lan [7]; 70,4% tai mot s6 x& nong thon Mién Bac
Viét Nam [8].

Nguyén nhan gdy RLLM dugc biét dén Ia do anh huong cua yéu té moi
truong va yéu té di truyén. Mot sé yéu té moi truong co lién quan véi RLLM
gom 16i sdng it van dong, an nhiéu chat béo bao hoa, tinh trang thira can béo
phi, str dung d6 udng c6 con va hat thude 14 [1], [9]. Bén canh do, tudi trung
nién tir 40-65 tudi 1a do tudi ma con ngudi thuong cé nhiéu thay ddi ca vé thé
chat va tam Iy, day 1a giai doan ma co thé con ngudi bat dau xuat hién cac dau
hiéu 130 héa nhu suy giam cac co quan, gia ting cac bénh lién quan dén roi
loan chuyén hoa [10].

Két qua nghién cau lién quan hé gen (genome wide association study,
GWAS) cho thay c6 95 vi tri ¢ lién quan dén chi s6 lipid mau & nguoi truéng
thanh trong d6 c6 cac vi tri trén gen CETP, LIPC, LPL, LCAT, ABCA1 va



PON1 [11]. Bén canh d6, nghién cau céac yéu té di truyén quyét dinh tinh
nhay cam ddi véi bénh tang cholesterol mau da chi ra mot sé gen c6 lién quan
dén RLLM gém cac gen APOB, APOA1, APOA4, APOA5, APOC3, LDLR,
LPL, LIPC, NPC1L1 [12], [13]. Pic diém di truyén chang toc, su khac nhau
vé yéu té dinh dudng, hoat dong thé luc va yéu td kinh té xa hoi co anh huong
khéc nhau dén méi quan hé giira gen va bénh & cac dan toc [14].

Dua trén nghién ciu vé SNP ¢ cac quan thé trén thé gigi co lién quan
v6i RLLM; tinh phd bién caa alen thiéu sb trong quan thé gitp ting kha nang
phat hién maoi lién quan; vi tri SNP nam trén gen hoic gan gen ¢6 co ché hoat
dong lién quan voi RLLM, nghién cau nay quan tim dén 3 gen c¢6 chirc ning
tham gia vao chuyén hoa lipid 1a gen LPL, LIPC va NPC1L1. Gen LPL ma
hoa enzym LPL c6 tac dung thay phan triglyceride (TG) cua chylomicron va
lipoprotein cé ty trong rat thap (very low density lipoprotein, VLDL-C) thanh
axit béo tu do va glycerol cho su hap thu cua cac té bao ngoai vi [15]. Gen
LIPC ma hda cho enzym hepatic lipase (HL) tham gia truc tiép vao qua trinh
chuyén hoa lipid, gitp chuyén d6i VLDL-C va IDL-C thanh LDL-C, hd trg
van chuyén lipoprotein ¢6 ty trong cao (high density lipoprotein, HDL-C)
mang cholesterol va chat béo trung tinh tr mau dén gan [16], [17]. Gen
NPC1L1 ma hoa protein Niemann-Pick C1-Like 1 (NPC1L1) Ia mét protein
xuyén mang dua cholesterol tu do vao té bao thong qua qua trinh noi bao va
dong vai trd quan trong trong viéc hap thu cholesterol & ruot [18], [19]. Mot
s6 nghién ciu ¢ cac quan thé khac nhau da chi ra mot s6 da hinh don
nucleotide (single nucleotide polymorphism, SNP) thuéc gen LIPC, LPL,
NPC1L1 c6 lién quan véi RLLM [17], [20], [21], [22].

Tai Viét Nam, nghién cau tim hiéu méi lién quan gita SNP LIPC
rs2070895, NPC1L1 rs2072183 va LPL rs320 véi RLLM con rat it. Vi vay

chang t6i thuc hién nghién ciu nay nham cung cap thém cac bang chung vé



méi lién quan gitta gen, mot sé yéu té dinh dudng va 16i sbng véi RLLM dé
gop phan tam so4t va diéu tri RLLM bing cach tra 1oi cac cau hoi nghién ctu:
(1) Su phan bd cua cac SNP LPL rs320, LIPC rs2070895 va NPC1L1
rs2072183 & nguoi Viét Nam nhu thé nao? (2) Cac SNP nay lién quan véi
RLLM ¢ nguoi truéng thanh trén thé gisi co lién quan dén RLLM & nguoi
trung nién Viét Nam hay khdng? (3) Yéu té dinh dudng, yéu t6 16i séng nao
lien quan véi RLLM? (4) Yéu t6 dinh dudng, yéu tb 16i sbng co tac dong dén
méi lién quan giira gen va RLLM nhu thé nao? Bé c6 cau tra 16i cho cac cau
hoi nghién cau, chang toi thuc hién dé tai: “Nghién cieu mét sé da hinh gen,
yéu t6 dinh dwong va I6i song lién quan dén roi loan lipid mau & nguoi
trung nién tai Ha Nam (2018-2024)” vai gia thuyét nghién ctu “SNP LPL
rs320, SNP LIPC rs2070895, SNP NPC1L1 rs2070895 va mot s6 yéu to dinh
dudng, 16i séng co lién quan voi RLLM & ngudi trung nién tai Ha Nam”.
MUC TIEU NGHIEN CUU

1. Xdac dinh ty 16 kiéu gen cua 3 da hinh don nucletotide LPL rs320,
LIPC rs2070895 va NPC1L1 rs2072183; phan tich méi lién quan giita 3 da
hinh trén véi roi logn lipid mau ¢ nguoi trung nién tai Ha Nam.

2. Phan tich méi lién quan giiza mét sé yéu té dinh dwong, 16i séng Vi
réi logn lipid mdu ¢ ngueoi trung nién tai Ha Nam.

3. Phan tich méi lién quan giiza gen va mét sé yéu té dinh dwong, 10

song véi roi logn lipid mdu ¢ ngwoi trung nién tgi Ha Nam.



PIEM MO CUA PE TAl

Khéc véi cac nghién ciru chon mau tir bénh vién, day 1a mét trong rat it
nghién ctu chon mau 16n va dai dién tir cong dong dé phan tich gen va phat
hién mdi lién quan gitra gen va réi loan lipid mau ¢ ngudi trung nién tai Viét
Nam, déng thoi chi ra viéc thuc hién xét nghiém gen nhay cam vaéi bénh
RLLM gitp mdi ca nhan biét nguy co cao mac bénh véi két qua tin cay va co
thé thiét 1ap & cac phong thi nghiém véi chi phi pha hop.

Nghién ctru da cung cap bo sb liéu vé sy phan b alen va kiéu gen cua
3 SNP LPL rs320, LIPC rs2070895 va NPC1L1 rs2072183 & nguoi tur 40-64
tuosi trong cong dong. Ty 1é cac mang céac alen va kiéu gen dong hop tir nguy
co ddi vai réi loan lipid mau kha cao trong quan thé: 73% T va 55% TT cua
SNP LPL rs320; 61% G va 38,8% GG cua SNP LIPC rs2070895; 57% G va
30% GG cua SNP NPC1L1 rs2072183.

Nghién cau phét hién ¢ quan thé nguoi Viét Nam, ngudi mang kiéu
gen di hop tir GA cua SNP LIPC rs2070895 c6 nguy co mac réi loan TG cao
hon so véi nhitng ngudi mang kiéu gen GG va AA ¢ ca md hinh chua hiéu
chinh va md hinh hiéu chinh véi yéu té dinh dudng gom tinh trang béo phi, an
man; yéu té 16i song gdm huat thudce 14, udng ruou, thai gian ngdi/ngay va thoi
gian ngu/ngay.

Nghién ctiu ciing da dua ra dugc cac quy trinh phan tich kiéu gen cua
ngudi tai SNP LPL rs320, LIPC rs2070895, NPC1L1 rs2072183 bing phuong
phap moi dac hiéu alen (AS-PCR) va da hinh chiéu dai doan cat giéi han
(RFLP-PCR). Cac quy trinh nay co tinh kha thi cao la co s& cho cac nghién
cau phan tich gen vai cac bénh khac trong twong lai giup phat hién nhirng
nguoi ¢d nguy co cao mac bénh dwa vao phan tich gen, 16i séng va dinh
dudng, tir 46 c6 thé thiét 1ap cac bién phap du phong hiéu qua, gop phan nang

cao suc khoe nhan dan.



CHUONG 1
TONG QUAN TAI LIEU

1.1. Tong quan vé lipid
1.1.1. Khai nigm lipid va cdc thanh phan ciia lipid
- Khai niem

Lipid 1a nhitng phan tir Ky nuéc duoc tim thay trong mang té bao, duy
tri tinh nguyén ven cua té bao va cho phép té bao chat chia thanh ngin tao nén
nhitng co quan riéng biét; Ia tién than cua mot s6 hormon va axit mat, 1a chat
truyén tin hiéu ngoai bao va noi bao; 1a ngudn cung cap ning luong chinh cho
co thé; 14 ngudn ning lwong duy tri 16n nhat trong co thé, dang duy trix 1a m&
trung tinh triglyceride tai mdé mé [23].
- Thanh phdn cua lipid

Céc lipid chinh c6 mat trong mau la axit béo tu do, triglyceride (TG),
cholesterol toan phan (TC) trong dé co cholesterol ty do, cholesterol este
(CE) va cac phospholipid. Vi lipid khong tan trong nudc nén ching dugc van
chuyén trong mau duéi dang két hop véi cac protein. Cac axit béo tu do duoc
van chuyén cha yéu duéi dang albumin con cac lipid khiac dugc lwu hanh
trong mau dudi dang cac phac hop lipoprotein [25].

Triglyceride: TG bao gom mét phan ti glycerol va ba phan tir axit béo.
TG ngoai sinh (tir ché do an udng) duoc van chuyén trong chylomicron cé
ngudn gbc tir rudt, trong khi TG ¢6 ngudn gdc noi sinh lwu thong trong
VLDL-C ¢6 ngudn géc tir gan. TG dudi tac dung caa enzyme LPL, thiy phan
TG dé giai phong cac axit béo tu do duoc du tri tai cac md va co [25].

Cholesterol: 1a mot thanh phan lipid quan trong caa hau nhu tat ca cac
mang té bao, cling nhu 1a tién chét caa nhiéu loai hormon nhu hormon sinh
duc (estrogen, testosterone va progesterone) va corticosteroid (corticosterone,
cortisol, cortisone va aldosterone). Ngoai ra, cholesterol phan l6n dugc
chuyén doi thanh axit mat trong qua trinh tong hop axit mat. Vi hau nhu tat ca



c4c té bao trong co thé déu can cung cap cholesterol lién tuc, nén mot loat cac
co ché van chuyén, sinh tong hop va diéu hoa phuc tap da tién hda & nguoi.
Hon nita, cholesterol thudng thu dugc tir qua trinh hap thu cholesterol trong
ché d6 an udng, cholesterol mai dugc tong hop tir acetyl CoA trong co thé. Tuy
nhién, cholesterol khdng thé duoc chuyén hda thanh CO; va nudc trong co thé
vi cac md cuia con ngudi khong cé cac enzym c6 kha ning phan hay cau trlc
vong. Do d6, dé ngan ngira su tich ty cholesterol ¢ kha ning gay nguy hiém
trong co thé con ngudi, cholesterol du thira phai dugc chuyén héa thanh cac
hop chéat khac va/hoic bai tiét qua phan. Cholesterol phan Ién duogc bai tiét ra
khoi co thé dudi dang phan tir khong thay d6i (tac 13 & ca dang chua este hoa
va dang este hoa) hodc sau khi bién doi sinh hda thanh cac san pham sterol
khac nhu axit mat va hormon steroid [26].

Phospholipid: la thanh phan chinh cua mang té bao, tao ra mot rao can
bao vé té bao va cho phép cac qua trinh té bao dién ra bén trong. Phospholipid
c6 cau tric phan ta dic biét, bao gom mot phan dau wa nudc va hai dudi ky
nuéc tham gia vao van chuyén cac chat qua mang té bao va tham gia vao qua
trinh truyén tin hiéu giira cac té bao [27].

Cac loai lipoprotein: cholesterol trong co thé ¢ duoc tir hai nguén gom
tong hop tai gan va hap thu qua duong an uéng, tir d6 duoc van chuyén di
khip co thé. Vi cholesterol khong tan trong nudc nén khdng thé van chuyén
tu do trong huyét tuong ma phai duoc van chuyén trong cac phic hop phan ti
goi la lipoprotein. Cau trac tat ca cac lipoprotein déu giong nhau, gém 1 nhan
lipid trung tinh (la cholesterol ester hoac triglyceride), mot 16p 4o ngoai la cac
lipid co6 tinh phan cuc nhiéu hon (cholesterol khong ester héa Vva
phospholipid) va cac apolipoprotein. Lép 40 bé mat caa lipoprotein cé cau
tric twong ty nhuw mang cua cac té bao huyét twong dién hinh, véi bé mat phan
cuc cua lipoprotein giap cho cac dang lipid khong tan trong nudc nhu

cholesterol ester va TG van chuyén dugc trong huyét tuong [28] (Hinh 1.1).



Chylomicron

Hinh 1.1. Cdu tric va phan logi lipoprotein [29]. Cac ApoB48, ApoAl, ApoE va
ApoClI trong cdc lipoprotein tham gia vdn chuyén TG, CE va PL.
Duva vao ty trong, lipoprotein dugc phan thanh 5 loai nhu sau [23] (Bang 1.1):
Bdng 1.1. Phén logi lipoprotein [23]

Loai lipoprotein Nguén goc Ty trong Vén chuyen
(g/mL) chu yeu

Chylomicron Ruot non 0,98 Triglyceride

Lipoprotein ty trong rat ~ Gan < 1,006 Triglyceride

thap (VLDL-C)

Lipoprotein ty trong Chuyén hoa cua 1,006 - <1,019

trung binh (IDL) VLDL-C

Lipoprotein ty trong Chuyén hoa cua 1,019-<1,063 Cholesterol

thap (LDL-C) LDL-C

Lipoprotein ty trong cao  Gan va rugt non 1,063 -<1,21 Cholesterol va
(HDL-C) Phospholipid

LDL-C c6 dang hinh ciu, bén trong la mot nhan lipid va bén ngoai la
l6p 40 bao boc, trong d6 nhan lipid hau hét la cac phan tir cholesterol ester,



I6p a0 bao boc la 16p cholesterol khong ester hoa va phospholipid cung voi
mot loai apoprotein la Apo B-100. LDL-C la loai lipoprotein chuyén cho
cholesterol va co thé duoc loai ra khoi mau bang hai duong d6 1a khi di qua
gan (khoang 75%) va khi di dén cac mé ngoai gan (khoang 25%), viéc thu
nhan nay thdng qua hai cach: (1) dung thu thé LDL-C va (2) khong dung thu
thé LDL-C. Trung binh mdi ngay c6 khoang 30-40% tong luong LDL-C dugc
loai ra khoi hé tuan hoan trong d6 80% la thong qua con dudng thy thé LDL-C
va day ciing chinh 1a co ché chinh gitp loai bo LDL-C ra khoi mau, anh huéng
tryc tiép téi ndng do cholesterol va LDL-C huyét thanh. LDL-C ting cao trong
mau la mot trong nhitng nguyén nhan gay mac cac bénh mach vanh [30].

HDL-C la mét hat lipoprotein véi cau trac phan tir ¢6 thanh phan khong
tan trong nudc nam bén trong (cholesterol ester va TG) va duoc bao boc bén
ngoai bai cac apoliprotein ua nuéc. HDL-C la phan tir nhé nhat trong sb cac
lipoprotein huyét twong. Chung la nhiing phan tir khéng déng nhat, hinh
dang khong gidng nhau. Pa s6 HDL-C trong huyét twong c6 hinh cau, mot
s6 it co dang hinh dia, day 1a dang méi hinh thanh cua HDL-C, dang nay
xuat hién thoang qua truéc khi chuyén sang dang hinh cau. HDL-C c6 thé
duoc chia thanh hai loai chinh dya theo ty trong cta chiang la HDL2 va
HDL3. HDL-C dugc ghi nhan co tac dung chong tao thanh xo vira dong
mach do HDL-C c¢6 thé van chuyén cholesterol nguoc. Qua trinh nay gom:
(1) Cac hat HDL-C nho duoc tao ra tir gan va rudt, (2) Thu nhan cac thanh
phan bé mat tir chylomicron va tan du VLDL-C, (3) Thu nhan cholesterol tu
do tir gan va thanh mach. Nong d6 HDL-C trong mau thap la mot trong
nhitng yéu té nguy co caa bénh tim mach do xo vira mach mau [31].
1.1.2. Vai tro va nhu cdu ciia lipid trong co thé
1.1.2.1. Vai tro cua lipid

Lipid c6 vai tro du trir va chuyén hoa ning lwong: mét trong nhiing

chic nang chinh cua lipid 1a du trit nang luong. Triglyceride dugc trir trong



m6 md, hoat dong nhu mot kho du trit nang luong cd thé dugc sir dung trong
thoi gian nhin an hoac khi nhu cau ning luong ting cao. Khi co thé can ning
luong, lipase phan hay TG thanh glycerol va axit béo, sau d6 duoc chuyén doi
thanh adenosine triphosphate théng qua hé hap té bao [32].

Lipid tham gia cau tric va chirc ning té bao: lipid dong vai trd then
chét trong viéc duy tri tinh todn ven vé ciu tric va chirc ning cua mang té
bao. Phospholipid tao nén 1ép kép lipid, mot cu trac dong diéu hoa su van
chuyén cac chat ra vao té bao. Lipid tao nén tinh luu dong ciia mang, tac dong
dén nhiéu qua trinh khac nhau cua té bao, bao gom truyén tin hiéu va van
chuyén chat dinh dudng [32].

Lipid tham gia vao téng hop hormon: hormon steroid, c6 nguén gbc tir
cholesterol, 14 nhitng chat truyén tin quan trong diéu chinh nhiéu qué trinh
sinh Iy khac nhau. Vi dy, estrogen va testosterone anh huéng dén chirc nang
sinh san, trong khi cortisol va aldosterone tham gia vao can bang dién giai. Su
tdng hop cac hormon nay nhan manh vai trd quan trong cua lipid trong viéc
diéu phdi cac con duong truyén tin hiéu hormon [32].

Lipid diéu hoa truyén tin hiéu: lipid dong vai tro 1a cac phan tir truyén
tin hiéu quan trong, tham gia vao cac con duong truyén tin hiéu té bao phuc
tap. Eicosanoid c6 nguon gbc tir axit béo chua bio hoa da, hoat dong nhu
hormon tai chd, diéu hoa tinh trang viém, dong mau va dap tng mién dich.
Viéc hiéu 16 cac con dudng truyén tin hiéu qua trung gian lipid nay rat quan
trong dé 1am sang té su phuc tap caa cac qué trinh sinh Iy va phat trién cac
bién phap can thiép diéu tri c6 muc tiéu [32].

Lipid tham gia vao cau trac va hic nang ndo b, than kinh: ndo bo ¢ ty
1& dang ké lipid va phu thudc vao cac phan tir nay dé hoat dong binh thuong.
Phospholipid 14 thanh phan thiét yéu cua mang té bao than kinh, gép phan vao
quéa trinh truyén tin hiéu va dan truyén synap. Axit béo Omega-3, mot loai
chat béo khong bao hoa da, dic biét quan trong dbi vai sic khoe ndo bo, dong
vai tro trong chirc ning nhan thirc va diéu hoa tdm trang [32].
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Lipid dong vai tro 1a chat mang cho céc vitamin tan trong chat béo (A,
D, E va K). Cac vitamin nay thiét yéu cho nhiéu chirc niang sinh 1y, duoc van
chuyén trong mau duéi dang lién két vai lipoprotein. Lipid tao diéu kién
thuan lgi cho viéc hap thu va van chuyén cac vitamin va ¢am bao ching c6
san cho cac qué trinh trao doi chat [33].
1.1.2.2. Nhu cau lipid

Nhu cau lipid cho nguoi truéng thanh Viét Nam dugc khuyén nghi
khong qua 25% tong nang luong tong sé. Riéng phu nit mang thai hoic cho
con bd, nhu cau lipid duoc khuyén nghi cao hon, tir 25% dén 30% nang luong
tong s6. Khuyén nghi vé ty I¢ lipid dong vat/lipid tong sé dbi voi nguoi
treong thanh khong nén vuot qué 60% [34].

Déi voi axit béo, khuyén nghi quan trong van la céc axit béo bio hoa
khong duoc vuot qua 10% ning luong khau phan biang cach ting cudng St
dung cac loai dau thuc vat va han ché tiéu thu céc loai m&d dong vat. Cac axit
béo chua bio hoa phai dam bao cung cap tir 11% dén 15% tuy thudc ting
nhom tudi va tinh trang sinh ly caa mdi ca thé [34].

1.1.3. Chuyén héa lipid

Qua trinh chuyén hoa lipid trong co thé dién ra qua ba giai doan chinh:
(1) hap thu lipid, (2) tong hop va du trix lipid, cung véi (3) quéa trinh phan huy
lipid dé giai phong nang luong. Mdi giai doan déu cd vai trd quan trong va
duoc diéu chinh béi nhiéu yéu tb sinh hda va nai tiét [35].

- Hap thu lipid: lipid vao co thé dugc phan giai chu yéu tai rudt non.
Duéi tac dung cua mudi mat va enzym lipase, lipid duoc nhii twong hoa va
phan cét tao thanh cac hat micelle rdi duoc phan giai thanh axit béo ty do va
monoglyceride dé c6 thé hap thu vao té bao niém mac rudt. Tai mang ludi noi
chat cua té bao niém mac rudt xay ra qua trinh tai tong hop axit béo tu do va
monoglyceride thanh TG. TG nay két hop véi cholesterol, phospholipid va
lipoprotein tao thanh nhitng hat chylomicron hinh cau. Chylomicron dugc van
chuyén dén bo may golgi, tiép tuc két hop thém véi TG lam cho kich thudc
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ctia chylomicron ting 1én nhanh. Cac hat chylomicron khuéch tan ra canh caa
té bao biéu mo, rdéi dugc van chuyén vao khoang k& té bao theo co ché xuat
bao. Tir khoang k&, cac chylomicron di vao 6ng bach huyét trung tam cua
nhung mao rdi theo hé mach bach huyét qua éng nguc dé vao cac tinh mach
dudi don va duoc phan phéi di khap thé theo hé tuan hoan [36].

- Chuyén hoa: lipid sau khi hap thu duoc dua vao mau va thyuc hién chu
trinh chuyén hoa phiic tap. Co thé chuyén héa lipid theo hai con dudng gém
noi sinh va ngoai sinh (Hinh 1.2).

Chuyén hoéa lipid ngoai sinh: cholesterol va TG duoc dua tir ngoai vao
co thé theo duong an, udng. Chylomicron duoc hinh thanh tr rudt non (chia
nhiéu TG tir thirc an) duoc hap thu qua niém mac rudt vao hé tuan hoan. Duéi
tac dung cuaa LPL, c6 t6i 70%-80% TG trong chylomicron bi phéan huay, giai
phéng axit béo tu do. Chylomicron con lai co thanh phan cholesterol este hoa
cao hon so v6i TG duoc chuyén vé gan. Tai gan, cholesterol tham gia vao
hinh thanh axit mat va TG tham gia tao VLDL-C. VLDL-C tir gan di vao hé
tuan hoan dé bat dau con duong chuyén héa lipid noi sinh [24].

Chuyén hoa lipid noi sinh: duong noi sinh phuc tap hon duong ngoai
sinh. Pudng noi sinh chuyén héa ca bén loai lipoprotein gom VLDL-C, LDL-
C, HDL-C, IDL-C theo mgt trat tu chinh xac, TG va cholesterol tir gan dén
cac md ngoai bién (VLDL-C, IDL, LDL-C dm nhiém) hoic chuyén luong
cholesterol du thira tir md ngoai bién vé dé tai ché hoic dé thai tiét (HDL-C
dam nhiém). Puong noi sinh bat dau tir viéc tong hop VLDL-C ¢ gan. Nhan
cia VLDL-C chira chu yéu 1a TG va mot luong vira phai cholesterol ester.
Thanh phan TG cua VLDL-C chu yéu la tir ngudn ngoai sinh va mot phan
nho la do gan téng hop. Gan phong thich VLDL-C vao huyét twong [37].

Trong huyét twong, VLDL-C s& chiu tac dung cua lipoprotein lipase ¢
mang mao mach. Tuong tu nhu chylomicron, lipoprotein lipase thay phan hau
hét TG cua VLDL-C, giai phong axit béo cho mé sir dung. Su thay phan nay

xay ra tir tir [am VLDL-C s& nho dan lai va dic dan lai. “Phan con lai” sau
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cung cua VLDL-C dugc goi la IDL-C, ¢é ty trong nhe hon LDL-C va nang
hon VLDL-C. S6 phan cua IDL-C giéng nhu “phan du” cta chylomicron
nhung diém khac biét 1a mot nira luong IDL-C khdng bi gan giang hoa ma
trai qua mot vai phan tmg dé chuyén thanh LDL-C. Nhu vay, lugng LDL-C
trong huyét twong chiu anh huéng truc tiép bai luong VLDL-C dugc tong
hop va giang hoa.

Sy thu nhan IDL-C cta gan can apoprotein E, hién dién ¢ bé mat cua
VLDL-C khi VLDL-C bat dau thuy phan. Mit khac, khi chuyén thanh IDL-C,
IDL-C bi liy di nhiéu TG trong nhan va nhiéu protein bé mit nhan thém
cholesterol ester. Vi vay, khi LDL-C dugc hinh thanh thi nhan cua né cha yéu
la cholesterol ester va apoprotein B (I protein duy nhat con lai tir cac protein
bé mat cua VLDL-C).

Chuyén héa ngoai sinh Chuyén héa ndi sinh
An chat béo Acid mjtva cholesterol | LB -

/ Cholesterol ndi sinh ..... ApoB-100 LDL

receplors
Cud
1 M0 ngoai gan
Chylomicrons Remnants VLDL })L
. .:o ApOA-1
ﬁ%) %O 6% e‘_’ff.. .z ApoE "ot tAN
B-48 @) 8-100 .

Mao mach
> Plasma LCAT
@OO (lecithin cholesterol
acyltransferase)

Lipoprotein lipase Lipoprotein lipase

Acid béo tv do Acid béo tv do

&
o B

Hinh 1.2. Chuyén héa lipid theo con dwong ngoai sinh va ngi sinh [38]
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1.2. Tong quan rdi loan lipid mau
1.2.1. Khdi niém

R&i loan lipid mau Ia tinh trang bénh Iy khi c6 mét hoic nhiéu théng
s6 lipid bi réi loan (ting TC hoic ting TG, hoic ting LDL-C, hoic giam
HDL-C). RLLM thuong dugc phét hién cung lGc voi moi sé bénh Iy tim
mach, ndi tiét, chuyén hoa, dong thoi RLLM ciing 1a yéu té nguy co ctia bénh
ly nay. Nguyén nhan cia RLLM c6 thé do nguyén phat nhu di truyén hoac
thir phat do ché do dinh dudng, 16i séng khéng hop 1y. Diéu tri RLLM da
dugc dé cap la thay doi 16i sbng gom tang cuong van dong thé luc, thay doi
ché do an (han ché bia ruou, m& dong vat...) hoac ding thudc giam lipid
mau. Diéu tri RLLM gdp phan vao diéu tri bénh nguyén cua nhiéu bénh tim
mach, noi tiét, chuyén hda [1].
1.2.2. Chan dodn roéi logn lipid mdu

Chan doan xac dinh bang xét nghiém céc thanh phan lipid méau: TC,
TG, HDL-C va LDL-C theo NCEP ATPIILI.

Bing 1.2. Pdanh gid cdc mive dp réi loan lipid mdu theo NCEP ATPIII (2001)

TC HDL-C
<5,17 Binh <1,03 Thap
(<200 mg/dL ) thuong (<40 mg/dL)
5,17-6,18 Giai han >1,55 Cao
(200 - 239 mg/dL) cao (> 60 mg/dL)
> 6,20 (> 240 mg/dL) Cao
LDL-C TG
< 2,58 (<100 mg/dL) T6i uu < 1,695 (< 150 mg/dL) Binh
thuong
2,58 - 3,33 Gan t6i uu 1,695 - 2,249 Gigi han
(100 mg/dL - 129 mg/dL) (150 mg/dL - 199 mg/dL) cao
3,36-4,11 Giai han 2,26 - 5,639 Cao
(130 mg/dL - 159 mg/dL) cao (200 mg/dL - 499 mg/dL)
4,13-4,88 Cao > 5,65 Rat cao
(160 mg/dL - 189 mg/dL) (> 500 mg/dL)
> 4,91 RAt cao
(> 190 mg/dL)
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Bdng 1.3. Pdnh gid cdc mirc dp réi loan lipid mdu theo Hwéng dén cia Bg Y té
Chan doan xac dinh bang xét nghiém cac thong sé lipid khi c6 mot

hoac nhiéu rdi loan nhu sau [1]:

Thanh phan Chi s6 xét nghiém
Cholesterol toan phan > 5,2 mmol/L (200mg/dL)
Triglyceride > 1,7 mmol/L (150mg/dL)
LDL-C > 2,58 mmol/L (100mg/dL)
HDL-C < 1,03 mmol/L (40 mmol/L)

1.2.3. Nguyén nhan gay raéi logn lipid mdu
1.2.3.1. Rai logn lipid mdu nguyén phdt

R4i loan lipid mau nguyén phat do dot bién gen lam tang tong hop qué mic
TC, LDL-C hoic giam tong hop HDL-C hoac giam thanh thai TC, TG, LDL-C
hoc ting thanh thai HDL-C. RLLM nguyén phat thuong Xay ra sém, gom:

Tang triglyceride nguyén phat: day la bénh di truyén theo gen lan, biéu
hién & nguoi khong bi béo phi nhung cé gan, lach to, thiéu mau giam tiéu cau,
nang hon c6 thé gay viém tuy cap [23].

Tang lipid mau hdn hop: 1a bénh canh di truyén khi trong gia dinh ¢
nhiéu ngudi cung mac bénh, ¢o thé 1a do ting tong hop hoic giam thoai hoa
cac lipoprotein [23].
1.2.3.2. Réi logn lipid madu the phdt

R4i loan lipid mau tha phat do 16i séng tinh tai, diung nhiéu ruou/bia,
str dung thirc an chira nhiéu chat béo bao hoa. Bén canh do6, cac nguyén nhan
tha phat khac dugc ghi nhan 1a do mic cac bénh nhu déi thao dudng, bénh
than man tinh, suy gan, suy giap, dung mot sé thudc chen beta giao cam, dung
thudc chtra estrogen, corticoide [23].

1.2.4. Hiu qud ciia réi logn lipid mdu

RLLM dugc biét dén la yéu té nguy co va nguyén nhan gay ra nhiéu
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bénh nhu cac bénh tim mach (xo vita mach mau, nhdi mau co tim, tai bién
mach mau nao), tang huyét ap, cac bénh chuyén hoa (dai thao duong, rdi loan
chuyén héa), gan nhiém ma.

- Xo vira dong mach: la mot can bénh dac trung boi su tich tu lipid, cac
thanh phan xo va voi hoa bén trong cac dong mach 16n. Xo vita dong mach l1a
yéu t nguy co chinh gy bénh tim mach, 12 nguyén nhan gay tr vong hang dau
trén toan thé gisi. Xo vita ddng mach bét dau bang hoat hda ndi mac va sau d6 1a
su tich tu lipid, cac thanh phan xo va véi hoa, kich hoat sy thu hep mach méu va
Kich hoat cac con duong gay viém. Mang xo vita da hinh thanh cung véi cac qua
trinh ndy dan dén céc bién ching tim mach [39].

- Gan nhiém md: gan déng vai trd quan trong trong qua trinh chuyén
hoa lipid. Gan ciing la trung tam tong hop axit béo va luan chuyén lipid thong
qua qué trinh tong hop lipoprotein. Sy tich tu cac giot lipid trong té bao gan
dan dén tinh trang gan nhiém md, d6 la do thay d6i qua trinh oxy hoa B, tiét
lipoprotein ty trong rat thap va thay doi cac con dudng lién quan dén qué trinh
tong hop axit béo [40].

Viém tuy cap: TG ting cao c6 thé din dén viém tuy cip. Cac nghién
ctru theo nhém chi ra rang viém tuy cap cd thé xay ra ¢ 3% nhimng nguoi 6
nong do TG tir 10 dén 20 mmol/L (885 -1770 mg/dL) va 15% nhing ngudi c6
muc > 20 mmol/L (1770 mg/dL) [25].

1.3. Gen va rdi loan lipid mau
1.3.1. M4t sé gen lién quan véi réi logn lipid mdu

Gen la mot doan phan tir ADN c¢6 chtic ning di truyén xac dinh. Nghién
ctru Vé gen lién quan dén bénh da duoc thuc hién trong cac nhiéu nim gan
day. Cac nghién ciu di truyén co thé gitp dua ra ca thé hoa cac phuong phap
diéu tri véi sy hiéu biét chinh xac vé nhitng ngudi c6 nguy co ddi véi cac

bénh, nhat la cac bénh dang co xu hudng gia tang va dé lai nhiing hau qua
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nang né cho ca nhan va xa hoi nhu bénh dai thao duong, tang huyét ap, ung
thu.... Piéu nay mang lai phuong phap tiép can co hé thdng dé chita bénh,
gitp phat hién bénh nhanh & giai doan dau, xac dinh chinh xac dic diém cua
bénh va chi dinh cac bién phap phong ngira can thiét. Ngoai ra, viéc phat hién
kip thoi va tim ra sy lién két cua cac bién thé di truyén véi cac bénh s& giup
ca nhan hoa diéu tri theo bién thé di truyén, giam cac tac dung phu khi dung
thuéce [41], [42].

Dot bién 1a sy thay doi trong trinh ty ADN cua sinh vat. Dot bién ¢ thé
1a 13i trong qua trinh sao chép ADN giai doan phan chia té bao, tiép xuc Véi
chat gay dot bién hodc nhidm vi-rat. Dot bién dong mam (xay ra & tring va
tinh tring) co6 thé di truyén cho con cai, trong khi dot bién soma (xay ra ¢ té
bao co thé) khong di truyén.

Ngay nay, thé giéi dang budc vao ky nguyén y hoc ca nhan hoa,
trong d6 cau tao gen cua ca nhan s& quyét dinh cach diéu tri, phong ngira
bénh, do d6 viéc hiéu co s& di truyén cua cac bénh dang trd nén rat quan
trong vi du gen nao khién ca nhan dé mac bénh, twong tac gen nao anh
huong dén nguy co méic bénh va cac bién thé di truyén hiém gop phan gay
bénh nhu thé nao [42].

Ngay cang nhiéu bang ching chi ra gen la yéu t quan trong lién quan
dén RLLM. RLLM di truyén thuong gap nhat la ting cholesterol mau gia
dinh do dot bién & gen ma hoa cho thu thé cia LDL-C. O nguoi binh thuong
c6 100% s6 thu thé caa LDL-C thi cac té bao cua nguoi bi RLLM thé di hop
tr chi c6 khoang 50%, con caa ngudi ddng hop tir hau nhu khéng co thu thé
LDL-C. Thy thé LDL-C c¢6 trén bé mat té bao cua hau hét cac té bao trong co
thé, nho c6 thu thé nay ma té bao c6 thé thu nhan cholesterol tir LDL-C. Do
d6 khi thy thé LDL-C giam dan dén tang cholesterol trong mau [43].
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Nhiéu nghién ctru da dugc thuc hién trén cac quan thé khac nhau vé
mbi lién quan giira gen va RLLM. Cac nghién ctu cho thy gen co lién quan
dén réi loan lipid mau & nguoi bao gém cac gen ma héa apolipoprotein
(APOB, APOE, APOC1), gen mi hda thu thé lipoprotein va céac protein lién
quan (LDLR, LPA, SCARBI ...), gen ma hoa cac enzym tham gia vao qua trinh
chuyén héa lipoprotein (LPL, LIPC, LCAT..), gen mi hoa cac chat van
chuyén lipid (NPCLL1, CETP...) [13], [51], [45].

Pa hinh don nucleotide (SNP): la su da dang bién d6i di truyén pho bién ¢
con ngudi khi mot nucleotide (A, C, G hoic T) trong trinh ty ADN bj thay thé
bang mot nucleotide khac. SNP thuong xuat hién & it nhat 1% dan sé va tao ra
su khac biét di truyén phé bién nhat giira cac ca nhan & loai ngudi. Mic du nhiéu
SNP khong anh hudng dén sac khoe, tuy nhién c6 mot sé SNP ¢6 thé lam ting
nguy co mac mot sé6 bénh. Mot s6 SNP anh huong dén cach co thé phan Gng véi
mét sb loai thude dic biét [46].

M6t s6 gen lién quan vai rdi loan lipid mau gom cac gen sau day:

Gen APOB

Gen APOB niam trén nhiém sac thé 2p24.1 mé héa hai dang dong phan
cua apolipoprotein-B; apoB-48 va apoB-100. ApoB-100 dugc tong hop
trong gan va la loai apolipoprotein duy nhat caa LDL-C. ApoB-100 duy tri
tinh toan ven vé mat cu tric cua hat LDL-C va cho phép LDL-C lién két
véi thy thé LDL-C. Mot s6 it dot bién trong gen APOB gay ra lién két khiém
khuyét ciia LDL-C voi thy thé LDL-C va gay ra tang cholesterl mau gia dinh
(Familal hypercholesterollemia, FH). Nhiéu SNP lién quan dén cac thanh
phan lipid huyét thanh, thuong 1a mac LDL-C nhu SNP rs693, rs562338,
rs506585, rs515135, rs1367117, rs7575840,... [47], [48].

Gen APOE

Apolipoprotein E (ApoE) la apolipoprotein chinh cuaa lipoprotein

giau TG nhu chylomicron va VLDL-C. ApoE lam trung gian cho qué trinh
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di hoa cac lipoprotein nay bang céach lién két véi cac thu thé cua nd & gan
va cac mo ngoai vi. Mot dot bién & gen APOE (p.Leul67del) gay suy giam
kha ning thanh thai chylomicron va VLDL-C va kéo theo tinh trang tiang
cholesterol mau [49], [50].
Gen LCAT

Gen LCAT nam trén nhiém sic thé 16 (16¢22) gdm 6 exon, trai dai
4200 cip bazo. Gen nay gitp co thé san xuat enzym lecithin cholesterol
acyltransferase (LCAT), méot enzym rat quan trong cho con dudng van
chuyén cholesterol nguwoc bing cach chuyén doi cholesterol thanh
cholesteryl ester trong mau va mé. Dot bién ¢ gen LCAT dan dén thiéu hut
LCAT, mét réi loan di truyén hiém gap lién quan dén néng d6 HDL-C thap
gay nén céc bién chiing nghiém trong, bao gém duc gidc mac, thiéu mau
tan mau va cac bénh vé than [51], [52].
Gen LDLR

Phan 16n nguoi bénh mac FH déu co dot bién ¢ gen LDLR tai vi tri
19p13.2. Nam loai dot bién khac nhau ¢ gen LDLR da dugc mo ta theo tac
dong cua dot bién Ién chirc niang cua protein LDLR gom 4 loai dot bién khac
nhau gay ra khiém khuyét & mot trong 4 buéc caa qua trinh hap thu va phan
hity LDL-C nhu (1) van chuyén, (2) lién két, (3) chuyén hoa va (4) tai ché, va
loai thtr nam tao ra cac alen. Cac bién thé nay duoc phan bd khip gen ma
khong tap trung & bat ky ving cu thé nao hoic mién nao cia gen LDLR. Mot
s6 SNP dat dén mirc do lién két dang ké trén toan bo hé gen véi mic LDL-C
huyét twong da dugc xac dinh trong GWA [53], [54].
Gen LPL

Gen LPL tai vi tri 8p21.3 ma hoa enzym LPL. LPL xdc tac qua trinh
thay phén TG trong cac hat chylomicron va VLDL-C. Vai tro cua gen trong
quéa trinh hap thu té bao qua trung gian thu thé cua cac phan con lai coa
chylomicron va lipoprotein ciing dugc md ta. Mot s6 nghién ctru da bao céo
rang cac dot bién trén gen LPL nhu DN va N291S giy ra su gia ting muc
TC va TG va lam giam muc HDL-C tao ra tang cholesterol mau [17].
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Gen LIPC

Gen LIPC tai vi tri 15921.3 m& hoa hepatic lipase (HL) gan, mot loai
enzym Xuc tac qué trinh thay phan TG va phospholipid trong cac tan du
chylomicron, IDL-C va HDL-C. Qué trinh nay chuyén doi IDL-C thanh LDL-
C, dong thoi ciing tham gia vao qua trinh hap thu lipoprotein qua trung gian
thu thé boi cac té bao. Méi lién quan giira cac muc lipid huyét thanh va céac
bién thé phd bién cua ving khoi dong gen LIPC dd duoc nghién cau sau rong
trong thap ky qua. Cac SNP C250A, C514T va C480T cua vung khaoi dong
LIPC da dugc ching minh 14 c6 lién quan dén mic HDL-C cao hon & céc
quan thé khac nhau. Mot s6 SNP trén gen LIPC lién quan dén cac thong sb
lipid huyét thanh, cha yéu 1a mac HDL-C c6 ¥ nghia théng ké trén toan bo hé
gen da dugc bao céo trong nhiéu nghién ciu ¢ cac quan thé khac nhau [55].
Gen NPC1L1

Gen NPC1L1 tai vi tri 7p13 ma hda protein giong Niemann-Pick C1-1,
day 1a protein xuyén mang lién quan dén qua trinh hap thu cholesterol trong
ché d6 an uéng & rudt va qua trinh hap thu cholesterol trong 10ng 6ng mat tro
lai t& bao gan. Uc ché gen NPC1L1 dé giam hap thu cholesterol & rugt non
VA0 Mau va ¢ ng mat vao gan di duoc sir dung dé san xuat thudc Ezetimibe
ha cholesterol mau di duoc thuong mai hoa [56] [57]. Su lién két cua cac
bién thé gen NPC1L1 véi mac TC va LDL-C da duoc quan sét thay trong cac
nghién ctu. Cac SNP nay bao gom SNP rs2072183, rs17655652, rs41279633,
rs217434 va rs3187907 [58], [59].
Gen CETP

Gen CETP (16q13) ma hoa protein huyét twong, lién quan dén viéc
chuyén este cholesteryl tir cac hat HDL-C sang cac lipoprotein khac nhu
VLDL-C, IDL-C va LDL-C. Qua trinh nay rat quan trong trong van chuyén
cholesterol nguoc tir cdc md ngoai vi dén gan. Méi lién quan dang ké gita
CETP va tang TC, ting LDL-C, giam HDL-C di duoc quan sat thay o
nhitng c& nhan bj ting cholesterol mau. Mdi lién quan cua cac bién thé phd
bién trén gen CETP vdi cac dic diém lipid huyét thanh, dic biét 1a muc
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HDL-C di duoc quan sat thay trong nhidéu GWA va phan tich tdng hop trén
cac quan thé khac nhau [60].

Nhu vay nguyén nhan gady RLLM ngoai cac nguyén nhan thir phat nhu
16i séng, an nhiéu chat béo bdo hoa, mac cac bénh nhu dai thao dudng, suy
than man, suy giép, do dung thudc con c6 nguyén nhan nguyén phat do yéu té
di truyén mang lai. Vi vay, néu xac dinh dugc cac gen nguy co ddi vai bénh
RLLM, c6 tinh dén anh hudng cua cac yéu té lién quan s& gilp cho ca nhan,
cong dong du phong, diéu tri RLLM, ddng thoi 1am giam cac bién chitng ma
can bénh nay mang lai.

Dua trén két qua tir nghién ctu GWA, cac nghién cau vé gen lién quan
véi RLLM d3 duoc cdng bd trén cac tap chi uy tin, tdng quan tai liéu co ché
hoat dong cua gen, thdng tin vé ty 1¢ alen nho trong quan thé, tinh kha thi khi
thuc hién thi nghiém phan tich gen, SNP cua 3 gen dugc lya chon vao nghién
ctru gdm SNP rs320 thudc gen LPL, rs2070895 thudc gen LIPC va rs2072183
thuoc gen NPC1L1.

1.3.2. Pa hinh don nucleotide LPL rs320, LIPC rs2070895, NPCILI
rs2072183 va réi logn lipid mdu
1.3.2.1. Da hinh don nucleotide LPL rs320

Gen LPL nam trén nhanh ngan caa nhidm sic thé s6 8, bao gom 10
exon va 9 intron, vai chiéu dai Ia 30kb. Gen ma héa cho protein gom 475
amino axit la enzym LPL, dong vai tro quan trong trong qué trinh chuyén hoa
lipid [61].

Gen LPL c6 trén bé mat cua cac té bao ndi md cia mao mach, duoc
tong hop chu yéu trong md m& va mo co sau d6 duoc tiét ra va lién két voi
glycosaminoglycan trén té bao noi mé cia mao mach. Enzym LPL co tac
dung thuy phan triglyceride ciaa chylomicron va VLDL-C thanh axit béo tu do
va glycerol. Axit béo dugc dua t6i cac té bao ngoai vi dé cung cip ning
lugng. Cac san pham trung gian IDL-C, LDL-C duoc dua vé gan bang lién
két véi cac thu thé tai gan [62].



21

LPL g6p phan vao qua trinh chuyén hda TG va HDL-C, dan dén giam
TG va ting HDL-C. TG chu yéu dugc van chuyén trong chylomicron va
VLDL, duoc thay phan boi LPL c¢6 trong ngi mé mach mau cua cac mé ngoai
vi/co va mé m&. Qué trinh phan giai lipid do LPL tao ra cac hat du thira thiéu
TG, gitp cho viéc loai bé nhanh chéng cac hat nay boi cac thu thé & gan nhu
thu thé LDLR va protein lién quan dén thu thé LDL (LRP). Qué trinh thuy
phan TG bai LPL cling dong vai trod thiét yéu trong qué trinh truong thanh cua
HDL-C. HDL-C méi hinh thanh (apoAl chua rat it phospholipid) 1ay phan 16n
phospholipid tir cac hat du thira, cAc hat HDL-C nay lan lugt c6 thé loai bo
phospholipid/cholesterol tir c&c md ngoai vi (bdi ABCAL) va tao diéu kién
thuan loi cho viéc thanh thai chung tai gan (béi SRB-1), qua trinh nay con
duogc goi la van chuyén cholesterol nguoc (Hinh 1.3).

Gen LPL va hormon ¢ lién két chat ché trong viéc diéu chinh qua trinh
chuyén hoa lipid. LPL la enzym phan hay triglyceride trong lipoprotein, giai
phong axit béo dé tao ning lugng hoic du trir. Mot sé6 hormon: hormon ting
truong, insulin va estrogen anh hudng dén hoat dong va biéu hién cua gen
LPL, tac dong dén qué trinh du trit va st dung chét béo [63], [64].

Pa hinh don nucleotide LPL rs320 nam & vi tri 8:19961566 tai intron,
trén gen LPL, day 1a da hinh thuong dugc tim thay trong nhiéu cac nghién
ctru khac nhau trong d6 alen géc la alen T va dang bién ddi la alen G. Dang
Nghién ciru cua Ezzat (2023) trén nhimg nguoi bénh dai thao duong cho thay
nhitng nguoi dai thao duong co kiéu gen TT cua SNP LPL rs320 mac RLLM
nhiéu hon so véi nhitng ngudi ¢ kiéu gen TG va GG (p = 0,034) [65] .

SNP LPL rs320 c6 anh huong lon dén muc lipid, gay roi loan lipid
mau & nguoi A rap véi su ting dang ké s6 ngudi bi RLLM & nhitng nguoi ¢6
kiéu gen TT so véi s6 nguoi bi RLLM ¢ nguoi ¢6 kiéu gen TG va GG [66].
Mit khac, da hinh nay con lién quan dén mac HDL-C, mat lipoprotein ty
trong cao c6 chirc niang quan trong & van chuyén cholesterol du thira tir cac
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mo, co quan, mach mau vé gan dé xir ly, tai gan céc cholesterol s& duogc
chuyén héa va thai ra khoi co thé, 1am giam tich tu cholesterol trong mau
va trong cac mo.

TG hydrolysis

FFA Chylo/VLDL

PLTP PL/apoCs
transfer

Cholesterol

Co/

Mé m&
/ Nascent HD

(Al-particle)

ARCAl

Mach mau

Hinh 1.3. Gen LPL va chuyén héa lipid [67]
1.3.2.2. Da hinh don nucleotide LIPC rs2070895

Gen Lipase C (LIPC) nam trén nhiém sic thé 15 tai vi tri 15921.3, gém
9 exon va 8 intron ma hda cho enzym hepatic lipaza (HL). Enzym HL tham
gia truc tiép vao qué trinh chuyén hoa lipid mau, gidp chuyén d6i VLDL-C va
IDL-C thanh LDL-C, hd trg van chuyén HDL-C mang cholesterol va chat béo
trung tinh tir mau dén gan. LIPC duoc biéu hién cha yéu ¢ cac té bao noi mo
cua gan [16].

LIPC Ia mot enzym ngoai bao dong vai tro quan trong trong qua trinh
thuy phan, van chuyén va hap thu lipid huyét teong va lipoprotein thdng qua
thuy phan triacylglycerol va cé chire ning lién két phdi ti. LIPC tao diéu kién
thuan loi cho viéc loai bé phan con lai caa lipoprotein va qua trinh hap thu
lipoprotein ¢ gan. Qua trinh hoat dong caa LIPC cu thé nhu sau: (a) LIPC m&i
tong hop duoc gan vao bé mit mach mau cua té bao gan va mao mach xoang
cia gan dudi dang khong hoat dong thong qua chudi polysaccharide sulfat
cua proteoglycan; (b) HDL-C thay thé chudi polysaccharide va dua LIPC vao
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méu; (c) su phan ly cua HDL-C giai phéng LIPC khoi lipoprotein, din dén
hoat hda enzym LIPC dan t6i thuy phan TG va phospholipid. Cac phan tng
chinh bao gom (a) thity phan TG va chuyén d6i IDL-C thanh LDL-C; (b) thay
phan TG va phospholipid trong hat HDL2 16n hon va chuyén d6i HDL2 thanh
HDL3, sau d6 thanh cac hat HDL nho hon; (¢) thuy phan TG va phospholipid
trong LDL-C va HDL-C; (d) thuy phan TG thanh diacylglycerol va giai
phong axit béo; (4) 1a mét protein phdi ti, LIPC c6 thé tao diéu kién thuan loi
cho viéc loai bo phan con lai cua lipoprotein (chylomicron, phan du cua
chylomicron, VLDL, LDL-C va HDL-C) va su hap thu lipoprotein vao cac
loai té bao khéac nhau va truc tiép anh huong dén viéc cung cap lipid cua té
bao [68] (Hinh 1.5).

LIPC thudc vé mot 16p enzym duoc goi la hydrolase ¢ chic nang thiy
phan TG thanh diacylglycerol va carboxylate, cac axit béo tu do, chuyén doi
IDL-C thanh LDL-C [69]. Nhiing phan con lai cia LDL-C nay c6 thé duogc
dua trd lai gan va duoc du trir dé sir dung sau hozc bi phan huy dé giai phong
nang luong hoic co thé duoc gui dén céc té bao ngoai vi dé 1y cholesterol va
duoc str dung trong cac con dudng dong hoéa dé xay dung cac phan tir ma té
bao can nhu cac hormon [70]. Nghién ctu da chi ra ring & nhitng con chudt
thiéu LIPC, nong do6 TC trong huyét tuong ting khoang 30% so véi & chuot
séng trong moi truong hoang da. Nong do phospholipid va HDL-C trong
huyét trong ciing ting 1én, nhung nong do TG trong huyét twong khong thay
d6i. Cung nhém nay, cac nha nghién cau cling tao ra su biéu hién qua mic
LIPC dé lam rd hon vai trd cta LIPC trong qua trinh chuyén hoa lipid va
lipoprotein trong co thé séng, két qua phat hién ra rang ¢ nhitng con chuot do,
c6 su giam dang ké néng do thanh phan lipid trong cac phan doan IDL-C,
LDL-C va HDL-C [17].
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M&i lién quan gitta nong do lipid mau va cac SNP phd bién trén ving
khoi dong gen LIPC da duoc nghién ctu. Cac SNP C250A (LIPC
rs2070895), C514T va C480T cua vung khoi dong trén gen LIPC da duoc bao
c4o 1a ¢o lién quan dén mic HDL-C cao hon ¢ cac quan thé khéac nhau [15],
[75]. SNP LIPC rs2070895 véi alen gbc la alen A va dang bién d6i la alen G,
nam trén vang khoi dong caa gen LIPC tai vi tri lién két yéu té phién ma
Pbx1b, diéu nay da giai thich mot phan tac dong cia SNP Ién su giam hoat
dong caa LIPC & nhitng ngudi mang alen va lipid huyét twong tang tuong (ng
[68]. Su thay thé alen G bang alen A & vj tri -250 c6 lién quan dén sy gia ting
nguy co mac bénh tim mach (OR=2,33 p< 0,008) va ting chi sb lipid mau
[71]. Mtc HDL-C va ty I¢ ApoAl trén ApoB ¢ ngudi Bai Ku Yao thap hon ¢
kiéu gen GG so vai kiéu gen GA hoic AA (p < 0,05-0,01). Mic TC, HDL-C,
LDL-C va ApoB ¢ ngudi Han thap hon & kiéu gen GG so vai kiéu gen GA
hoac AA (P <0,05-0,01). Mtirc HDL-C va ty I¢ ApoAl trén ApoB ¢ nguoi Bai
Ku Yao, cung véi miac HDL-C, LDL-C va ApoB ¢ nguoi Han co lién quan
dén kiéu gen va/hoic alen (p < 0,05) [72]. Sau 2 nidm can thiép, chat béo trong
ché do an da diéu chinh tac dong cua SNP LIPC rs2070895 lén sy thay doi
nong do TC, LDL-C va HDL-C. O nhom an it chét béo, so vai alen G, alen A
c¢6 xu huéng lién quan dén su giam nong d6 TC va LDL-C va ting HDL-C
[73]. Trong nghién ctu cua Grarup (2008), alen A cua SNP LIPC rs2070895
c6 lién quan dén viéc ting 0,057 mmol/L HDL-C, nhitng ngudi mang alen A
& dang dong hop tir co hoat dong thé chat nhiéu ghi nhan mac HDL-C ting
0,30 mmol/L so véi nhitng ngudi mang alen G & dang dong hop tir [74]. Biéu
nay cho thay tam quan trong cua SNP LIPC rs2070895 trong viéc xac dinh
hoat dong cia LIPC, ndng d6 cac thanh phan lipid mau va giup dinh luong

vai tro cua gen nay trong qué trinh chuyén héa lipid.
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Hinh 1.4. Gen LIPC va chuyén héa lipid [75]
1.3.2.3. Da hinh don nucleotide NPC1L1 rs2072183

Gen NPCI1L1 nam trén nhiém sic thé 7p13, bao gdm 20 exon va 19
intron la gen ma hoa protein Niemann-Pick C1-Like 1 (NPC1L1) la mot
protein xuyén mang, cé chira N-terminal Niemann-Pick C1 (NPC1) hoat dong
nhu mdt mang plasma dé truyén tin hiéu van chuyén mang Golgi trong céac
protein khac. Protein nay dua cholesterol tu do vao té bao thdng qua qua trinh
nodi bao va dong vai tro quan trong trong viéc hap thu cholesterol ¢ rugt vao
mau va & ong mat vao gan. Su tc ché protein nay 1am giam su hap thu
cholesterol trong té bao rudt va gan do d6 lam giam nong do cholesterol trong
mau [18], [76].

Vai tro caa Niemann-Pick Cl-Like 1 (NPC1L1) trong qua trinh van
chuyén cholesterol & rudt non va gan da dugc bao cao. Trong long rudt non,
cholesterol tu do chua este hoa tir lwong thire dn dua vao va do bai tiét mat,
duoc hoa tan trong cac micelle hon hop chira axit mat va phospholipid. Qua
trinh hoa tan nay rat quan trong ddi véi sy khuéch tan cua cholesterol ty do
chua este hoa qua 16p nudc dé dén mang vién ban chai rudt, tai do cholesterol



26

tu do chua este hoa dugc protein NPCIL1 dinh vi & dinh sau d6 hap thu vao
té bao ruot [18] (Hinh 1.5). Cac nghién ctu cho thay khi NPC1L1 bi tc ché
s& giup lam giam sy hap thu cholesterol & rudt [77], [78]. Bén canh d6 cac
két qua ciru ciing da chi ra rang khi st dung Ezetimibe, mot chat c6 thé gan
vao NPC1L1 ¢ mang té bao rudt, sé 1am bat hoat chirc nang cia NPC1L1 do
d6 1am giam kha niang van chuyén cholesterol vao trong té bao gitp co thé
giam hap thu cholesterol tir rudt dan dén giam TC va giam LDL-C trong
mau [79], [80].

Cac bién thé di truyén & gen NPC1L1 da dugc nghién ctu trong nhitng
nam gan day va di dugc chimg minh 1a c6 lién quan dén mac d6 LDL-C va
TC gom SNP rs2072183, rs217434, rs217428. SNP rs2072183 véi alen géc 1a
alen C va alen bién doi 12 alen G, nim & vi tri 7:44539581 tai exon 2 trong
viing ma hoéa trén gen NPC1L1 ¢ anh huong dén muc lipid va da duoc bao
c40 trong cac nghién ctu tai Trung Qudc: ngudi Han mang alen G (kiéu gen
GG+GC) c6 muc LDL-C cao hon ngudi mang kién gen CC, trong khi nguoi
Mulao khdng co dic diém trén [81].

Nghién cttu cua Jian G (2015) trén hai nhom ddi twong nghién cau gom
nhém nhitng ngudi duoc chuan doan bj séi mat cholesterol va nhém nhiing
ngudi khéng bi soi mat, khi phan tich SNP rs2072183 ciia NPC1L1 cho thay
nhiing nguoi bi s6i mat ¢6 nhiéu alen G hon alen C so vé6i nhitng nguoi khdng bi
soi mat. Hon nira, nhitng nguoi mang alen G ¢6 biéu hien mRNA NPC1L1 ¢
gan thap hon va nong do cholesterol cao hon nhimg nguoi mang alen C [82].

Nghién ciru cia Liao (2022) trén 444 d6i twong nghién ciru da xac dinh
SNP NPC1L1 rs2072183 co tac dong khac biét dang ké dén néng do LDL-C.
Nhitng nguoi mang kiéu gen CC ¢6 muac giam LDL-C cao hon dang ké so V6i
nhiing nguoi mang gen GG hoac GC (p < 0,01) trong nhém sir dung
hyzetimibe [45].
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Hinh 1.5. Gen NPC1L1 va chuyén héa lipid [19]
1.3.3. Mgt sé nghién cizu gen va réi loan lipid mdu ¢ Viét Nam

P4 Thi Thanh Mai (2020) nghién cau kiéu gen va Kiéu hinh cia ting
TC mau tién phat ¢ tré em nham phét hién dot bién cac gen gay ting
cholesterol tién phat, mé ta kiéu hinh 1am sang va cac chi sé sinh hoa cua 10
bénh nhi c6 ting cholesterol. Két qua nghién ciru cho thay nong do TC trung
binh trong méu 1a 9,8 + 4,6 mmol/L, nong d6 LDL-C trung binh 1a 7,0 + 3,1
mmol/L, néng d6 HDL-C trung binh Ia 1,3 + 0,2 mmol/L va nong d6 TG
trung binh 1 1,7 £ 0,7 mmol/L. C4 7 bénh nhi c6 dot bién cua gen LDLR va 3
bénh nhi c6 dot bién cia gen ABCG5 [83].

Nguyén Minh Hoang (2022) nghién ciru dic diém rdi loan méau, dot bién
gen LDLR ¢ hai pha hé gia dinh nguoi bénh bi nhdi méu co tim cdp xuat hién
sém vai 65 thanh vién trong ba thé hé caa gia dinh tai Bénh vién Pa khoa Tra
Vinh nam 2021-2022 d3 cho thay trong hai pha hé nguoi bénh nhdi mau co tim
cap xuat hién sém ¢ RLLM c6 dén 63,1% thanh vién c6 RLLM, céc rdi loan
cha yéu & dang két hop (63,4%). Tong ty & dot bién gen LDLR chung trong 2
pha hé 1a 47,7%; tat ca thanh vién mang dot bién ¢ dang di hop tir, 2 kiéu dot
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bién dugc xac dinh I ¢.664T>C & exon thi 4 va IVS +10c>G ¢ intron thi 7;
muc d6 réi loan TC c6 méi lién quan mang y nghia thong ké véi ty 1é xuat hién
dot bién gen LDLR do p<0,05 [84].

Pham Cdng Phi (2024) thuc hién nghién ctiu xac dinh ty 18 kiéu gen va
alen cua SNP rs1042034 gen APOB trén 86 nguoi bénh RLLM dén kham tai
Bénh vién Da khoa tinh Bac Liéu cho thdy khéng c6 su khéc biét co y nghia
trong tac dong gitra SNP rs1042034 cua gen APOB vai tinh trang tang cac
thanh phan lipid mau & nguoi bénh RLLM. Tuy nhién alen T va kiéu gen TT
ciia SNP rs1042034 c6 lién quan dén ting nguy co mac bénh tim thiéu mau
cuc bo [85].

Cao Pinh Hung (2025) nghién ctu dic diém 1am sang, can 1am sang va
kiéu gen & nguoi bénh ting cholesterol méu cé tinh chét gia dinh di chi ra ty
1¢ dot bién gen & nguoil dugce chan doan c6 thé hodc chic chin méc tang
cholesterol mau cé tinh chét gia dinh 14 23,88%. Mot s6 dic diém gitta nhom
c6 dot bién va khong dot bién gen ¢ ngudi bénh ting cholesterol mau gia dinh
gom nhom ngudi bénh c6 dot bién gen gay bénh c6 ty 1é nguoi < 50 tudi, xuat
hién vong gidc mac, nong do LDL-C cao hon nhom khong dot bién gen.
Ngoai ra khong ghi nhan su khac biét cac yéu tb khac giira hai nhom gom dic
diém gidi tinh, ty 1 ting huyét ap, dai thao duong hut thudc 14, tién can gia
dinh va néng do TC, HDL-C, dudng huyét va HbAlc [86].

Nguyén Thai Hoa (2024) nghién ciu dic diém SNP APOB rs676210
trén 49 ngudi bénh RLLM. Két qua cho thdy nong do trung binh TC 13 6,85 +
1,11 mmol/L, HDL-C la 1,34 = 0,31 mmol/L, LDL-C la 4,43 £ 0,76 va
triglyceride 1a 2,55 + 1,40 mmol/L. Ty 1é kiéu gen ctia SNP APOB rs676210
bao gém AA 1a 42,9%, GA 1a 46,4% va GG la 10%. Ty I¢ alen A chiém wu
thé 13 66,1% va alen G 13 33,9%. Nong d6 TG c6 xu hudng cao & kiéu gen
GA hon AA va GG, su khac biét ¢6 ¥ nghia théng ké (p = 0,015). Nghién cau
khong ghi nhan méi lién quan c6 ¥ nghia thong ké giita kiéu gen véi nong do
TC, LDL-C va HDL-C (p>0,05) [87].
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Ngd Hoang Toan (2025) nghién ctu dic diém mot sé SNP gen
MICRONA-146A va méi lién quan véi muc d6 ning 1am sang cta 130 ngudi
bénh nhdi méau co tim cap. Két qua nghién ciru da cho thay nhom bénh cé ty
1& kiéu gen TC+CC ctia SNP 152431679 cao hon nhém chang véi 30% so V6i
19,2%; ty l¢ kiéu gen CG+GG ciia SNP 152910164 & nhom bénh ciing cao
hon nhom chimng, 63,8% so vdi 48,5%. Alen C ciia SNP rs2431697 (OR =
11,94), alen G cia SNP rs2910164 (OR = 5,81) va r6i loan lipid mau (OR =
3,47) 1a c4c yéu té doc 1ap 1am ting nguy co nhdi mau co tim cap.

Cac bang ching trén cho thay, alen nguy co C ctia SNP rs2431697 va
G cua SNP rs2910164 trén gen MICRONA-146A cung v6i RLLM 1a cac yéu
t6 can quan tdm vi 1am tang nguy co nhoi mau co tim muc do ning trén 1am
sang [88].

Nhu vay, & Viét Nam, cac nghién ctu vé méi lién quan gitra gen va rdi
loan lipid mau d& duoc thuc hién trong nhitng nim gan day. Tuy nhién sb
lwgng cac nghién ciu khéng nhiéu, déi teong nghién ctu thudng tap trung
trong cac co so Yy té véi ¢& mau nho, sé lugng gen va da hinh don nucleotide
nghién ctu con han ché. Do d6 nghién ciu cua chung téi mac du ¢o han ché
nhat dinh nhung da gop phan thu hep khoang tréng trong nghién cau vé gen
lién quan dén bénh ¢ Viét Nam va cung cap thém bang chiing cho viéc xay
dung di liéu vé gen tai Viét Nam.

1.4. Mgt s6 phwong phap phan tich gen

Tinh dén nay, da hon 100 nam ké tir khi thuat ngit “Gen” dugc str dung.
Gen la mot don vi di truyén duoc tao thanh tir cac doan trinh ty ADN mang
thong tin di truyén nham xac dinh chac nang sinh hoc. Cau trac hoa hoc cua
bo gen 1a ADN mach kép va don vi nhé nhat cua thng tin di truyén la bazo
(bp). Bo gen cua con nguoi chira khoang 3 ty bps tao nén hang chuc ngan gen
nhung cau trac phac tap cia gen chi bao gom bén phan ti adenine (A),
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cytosine (C), guanine (G) va thymine (T). Hau hét cac gen tao ra mét loai
protein cu thé can thiét cho mét sé chirc ning va tap hop cac protein véi cac
phan tir hitu co khac thuc hién cac nhiém vu can thiét cho su séng vi du
truyén tin hiéu, xay dung ciu trac co thé va chdng lai bénh tat. Cac gen cua
con ngudi ¢ cdu trac khdng lién tuc véi vang ma héa protein, hoic exon,
ving khéng ma hoéa hoic intron. Mot gen trung binh cua con ngudi gom co
chin exon [46], [47].

Sy hoan thanh caa Dy an Ban d6 gen nguoi 1a mot sy phat trién khoa
hoc 16n trong linh vuc di truyén hoc nguoi va khoa hoc y sinh. Nhiing phat
hién da cho thay tat ca con nguoi déu gidng nhau vé mat di truyén (99,9%) va
chi c6 0,1% bién thé di truyén chiu trach nhiém cho su khac biét vé kiéu hinh,
nhu dic diém ngoai hinh (chiéu cao, tri thdng minh, téc va mau mat), kha
nang mac bénh. Muc tiéu chinh cua di truyén y hoc la xac dinh cac gen khi bi
thay doi s& dan dén bénh tat ¢ nguoi, thay ddi trinh tw ADN c6 thé nhan biét
dugc nguyén nhan gay bénh. Hau hét cac thay d6i hodc dot bién déu la khac
biét don gian chang han nhu da hinh chiéu dai doan gidi han, da hinh don
nucleotide (SNP) c6 thé khéng lam thay d6i biéu hién hoic ma hoa cua gen
nhung mot s6 dot bién co thé tao ta mot protein bi 13i chirc nang va c6 thé gay
ra bénh tat, do d6 viéc phat hién ra nhiing bién thé di truyén co lién quan dén
bénh gitp con ngudi hiéu rd hon tai sao mot sé ngudi co phan ung thude khac
nhau véi cung mét loai thube [42].

Hién nay c6 nhiéu phuong phap dé phan tich da hinh don nucleotide
gom phuong phap sir dung phan tng chudi trang lap (PCR) sir dung moi dac
hiéu alen (AS-PCR), da hinh chiéu dai doan cat gi¢i han (RFLP-PCR), phan
tich da hinh dang soi don, SNP array, téng hop chudi dinh luong (Real time
PCR) va giai trinh ty gen. Mot sb phuong phap phan tich gen phai st dung hé
thong thong luong cao ty dong, sir dung cac thiét bi hién dai va chi phi dat do,
do d6 cac phuong phap don gian va tiét kiém chi phi dé phan tich gen la su
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lya chon phu hop cho cac nghién ctu. Bén canh d¢6, mdi phuong phap déu co
nhitng vu diém va han ché nhét dinh, vi vay viéc lua chon phuong phap nao
tuy thudc vao diéu kién, yéu cau cu thé caa ting nghién ctu. Trong s cac
nghién ctu phan tich, xac dinh kiéu gen don gian thi phwong phap AS-PCR,
RFLP-PCR Ila hai phuong phap dwgc nhiéu phong thi nghiém thiét lap.
Nghién ctu ctaa chung toi st dung phuong phap AS-PCR, RFLP-PCR va giai
trinh ty Sanger dé phan tich SNP LPL rs320, LIPC rs2070895 va NPC1L1
rs2072183.
- Phan wng chudi triung lip (Polymerase Chain Reaction, PCR)

Phan wng PCR la mot ky thuat dé khuéch dai mot doan ADN dich co
kich thuéc nho tao ra nhiéu ban sao ADN. Qua trinh nay duoc thuc hién qua 4
budc gom (1) bién tinh 1a tach doan ADN mach d6i thanh mach don, (2) bat
cap la cho phép moi bat cap voi khuén mau ADN, (3) kéo dai la mach méi
duoc tong hop theo nguyén tic bd sung. Sau phan ung khuéch dai, (4) st
dung phuong phap dién di trén thach agarose dé kiém tra su co6 mit va kich
thudc cuia doan ADN duoc tao ra [89].
- Phuong phap AS-PCR

Phuong phap AS-PCR duoc thuc hién dya trén hai phan ing PCR song
song Vva riéng biét, mdi phan tng sir dung mot cap moi dic hiéu tai dau 3 dé
nhan biét mot alen trén doan ADN. Sy xuét hién cua alen dugc nhan biét bai
su hién dién cta bang da biét kich thuéc trén hinh anh dién di. Bang céch s
dung hai cap moi, cap tha nhat 1a cap modi xudi binh thuong (Wildtype
Forward Primer-Fg) va moi nguoc binh thuong (Common Reverse Primer-R),
cap tha hai 1a cip mdi xudi dot bién (Mutant Forward Primer- Fa) v&i moi
nguoC binh thuong (Common Reverse Primer-R). Cac doan mdi dugc chon
véi @6 dai ly tuong tir 18 dén 20 nucleotide, ham lugng G va C tir 40% dén
60%. Piéu nay dam bao nhiét d6 nong chay cua cac doan mdi khoang 50°C
dén 65°C [76].
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Uu diém caa phuong phap nay la chi phi thap, phat hién nhanh SNP,
cho két qua twong d6i chinh xac, khdng can cac trang thiét b dat tién, cac budc
thuc hién kha don gian do d6 phuong phap nay dugc nhiéu phong thi nghiém
sir dung va thiét 1ap. Tuy nhién, khi thuc hién phan tich gen bing phwong phap
AS-PCR can c6 hai phan tng dé phat hién mot alen do d6 mat nhiéu thoi gian
hon so V&i cac phuong phap khac. Bén canh ¢6 mot trong nhitng han ché nira
cua phuong phap AS-PCR la phan thiét ké mdi vi chi can mot sai léch tai
nucleotide ¢ dau 3’ cta mdi ciing c6 thé dan dén that bai cua phan ung PCR.
Pé khic phuc nhuge diém nay, phuong phap AS-PCR thuong str dung hai cap
mdi dic hiéu thuc hién song song trong hai phan tng PCR riéng biét nham
phan biét alen géc va alen bj thay doi. Trong d6, budc thiét ké moi duoc xem la
yéu té then chdt quyét dinh do tin cay va tinh dac hiéu cua toan bd quy trinh.
Nham nang cao hiéu qua phan biét gitra cac alen, ngoai viéc dit nucleotide dac
hiéu tai vi tri 3°, cAc mdi con dugc bd sung thém mot nucleotide sai khép
(mismatch) tai vi tri tha hai tinh tir dau 3°. Thiét ké nay gitp ting cuong kha
nang phan biét giira cac alen c6 trinh ty gan giéng nhau.

Nhiéu nghién cau trén thé gi¢i di st dung phuong phap AS-PCR dé
phan tich gen. Nghién curu cua Darawi va cong su (2013) da sir dung phuong
phap AS-PCR dé phat hién cac da hinh nucleotide don lién quan dén bénh
Alzheimer [91]; nghién ciru cua Tun. K. L (2020) si dung phan tng chudi
polymerase dic hiéu alen (AS-PCR) dé xac dinh dot bién JAK2 (V617F)
trong khdi u ting sinh tity & nguoi [92].

Tai Viét Nam, Mai Phuong Thao (2018) da xay dung quy trinh va su
dung phuong phap AS-PCR dé xac dinh SNP rs2231142 trén gen ABCG2 la
gen c6 vai trd van chuyén céc thudc hoa tri ung thu, nhiéu nhém thudc va hop

chat nhu statin, cimetidine, flavonoid. .. [93].
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- Phwong phap RFLP-PCR

Phuong phap RFLP-PCR la phuong phap nghién ctru tinh da hinh
chiéu dai caa cac phan doan ADN duya trén diém cit cac enzym gidi han
(Restriction Enzyme, RE). Trong phuong phap nay nha nghién cau thiét ké
cap moi gdm moi xudi va mdi nguoc, thuc hién phan tng PCR, sau d6 san
pham cua phan tng PCR duoc U V&i enzym cat gisi han vai nhiét d6 u thich
hop dé tao ra nhitng doan ADN co kich thuéc khac nhau, san pham sau
enzym duoc dién di trén thach agarose dé xac dinh cac kiéu gen [94], [95].

Uu diém caa phuong phap nay la cac kiéu gen déng hop tir hoic di hop
tr c6 thé dé dang phan biét véi nhau thong qua dién di trén gel agarose mot
cach chinh xac véi quy trinh thuc hién don gian va cé thé thiét lap téi thiéu &
cac phong thi nghiém phan tich gen. Tuy nhién, d6i voi mot s6 enzym cit gidi
han dé thuc hién phan ung RFLP-PCR c6 gia thanh kha cao, nguon cung cap
khong cé trong nudc, sé lugng phan tng bi han ché.

Cac nghién cau trén thé gigi da chimg minh phuwong phap RFLP-PCR
s dung enzym Taqgl dé phan tich SNP rs2072183 cho két qua chinh xac.
[81], [96], [97].

Bogari va cong su (2020) khi nghién ciru méi lién quan giira bién thé
Hindlll (rs320) trén gen LPL véi sy xuét hién caa bénh dong mach vanh va
dot quy trong dan sé A rap st dung phuong phap nghién cau RFLP-PCR voi
enzym cat gigi han Hindlll da cho thiy anh huong cia SNP LPL rs320 dén
nong do lipid huyét twong va xem la mot yéu té nguy co giy xo vira dong
mach dan dén bénh mach vanh va dot quy [98].

Mohmmed va cong su (2020) nghién ciru méi lién quan gitra bién thé trén
gen LPL va mic LPL huyét thanh véi dot quy do thiéu méau cuc bd ¢ dan sé Iraq
sir dung phuong phap RFLP-PCR véi enzym cit gigi han Hindlll, két qua
nghién cau khong tim thidy méi lién quan gitra SNP trén gen LPL va dot quy
thiéu méu cuc bd cap tinh trong quan thé duoc nghién ctu; tan s alen va kiéu
gen ciia SNP dugc nghién ciu tuan theo can bang Hardy-Weinberg [99].
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Tai Viét Nam, phan tich gen bang phuong phap RFLP-PCR di duoc
nhiéu nha nghién ctu str dung. Hoang Xuén Sir va cong sy (2023) da thiét 1ap
quy trinh xac dinh kiéu gen caa SNP ABCB1 3435C>T bang ky thuat RFLP-
PCR sir dung enzym cit gi¢i han Mbol dé phan tich anh huéng cua da hinh
gen dbi véi lidu, ndng do thude tacrolimus & ngudi bénh ghép than. Két qua
nghién ctu da 1ap duoc quy trinh don gian, dé thuc hién cho xac dinh kiéu
gen caa SNP ABCB1 3435C>T (rs1045642) va chua thiy c6 su anh huéng
cuia SNP ABCB1 3435C>T (rs1045642) dén liéu, ndong do tacrolimus & nguoi
bénh sau ghép than [100].

Nguyén Hiru Tuan (2024) di sir dung phuong phap RFLP-PCR dé
xay dyng quy trinh chan doan SNP rs1800629 trén vung khoi dong cua gen
TNF [101]. Truong Thé Quang (2018) nghién ctru xac dinh diém dot bién
C282Y tai vi tri nucleotide 845 trén trinh ty gen HFE bang k¥ thuat RFLP-
PCR véi enzym cat gigi han Rsal dé xét nghiém chan doan bénh thira sat ¢
nguoi [102].

- Giai trinh tw gen (ADN sequencing):

Gial trinh tu la k¥ thuat xac dinh trinh tu cac nucleotide cia mot doan
ADN muc tiéu véi nguyén tic la thuc hién phan ang PCR véi mot méi va su
c6 mat cua dideoxynucleotide, san pham tao ra la cac doan ADN véi cac kich
thudc khac nhau tir @6 xac dinh cac trinh tu mau ADN. Giai trinh tu Sanger
thuong duoc st dung, phuong phap nay dua vao su téng hop mach bd sung
cho trinh tu can xac dinh nho hoat dong caa enzym ADN polymerase véi s
dung thém cac dideoxynucleotide [103].

Uu diém cua phuong phap nay la cho két qua chinh xac, cac budc thuc
hién quy trinh don gian. Tuy nhién, trang thiét bi s dung dé thuc hién giai
trinh ty kha dat va khoé thiét 1ap o cac phong thi nghiém.
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1.5. Mgt sé yéu té lién quan véi rdi loan lipid mau
1.5.1. Yéu té dinh dwing

Dinh dudng cé thé hoa duoc dé cap trong nhitng nam gan day, cac phan
ng voi mot chat dinh dudng nhét dinh khéng gidng nhau & mdi ca nhan, mot
chat dinh dudng c6 thé gay bét lgi cho ca nhan nhung khong phai cho tat ca
nhitng nguoi khac hoac co lgi cho ca nhan nhung lai khéng ¢é loi cho nguoi
khac va cac yéu té di truyén co thé 1a mot ngudn gay ra sy bién doi nay [47].

Mot ché d6 an udng lanh manh c6 tac dong dén muc lipoprotein, do
thanh phan cua cac loai thuc pham trong ché do an ung nay cé tac dong dén
con dudng chuyén héa cua lipid va con dudng hinh thanh xo vita dong mach.
MJdi ché d6 an udng déu co nhirng dic diém riéng phu hop véi ting ca thé,
tuy nhién ching cé nhiing dic diém chung, nhan manh vao nhiing thuc pham
nguyén chat, chua qua ché bién hozc ché bién tdi thiéu dé c6 nhiéu ham lugng
chat xo trai cay, rau va ngii cbc nguyén hat. Nhitng ché do an udng nay ciing
nhin manh dén viéc lva chon cac ngudn protein lanh manh tir c4, hai san,
protein thuc vat (cac loai dau, cac lai hat..), cac loai protein dong vt co it chat
béo (thit gia cam, sira, tring,...) [105].
1.5.1.1. Yéu té dinh dwong lam ting réi logn lipid mau
Axit béo bao hoa (Saturated Fatty Axit, SFA)

Axit béo bdo hoa I cac axit khong chia lién két d6i trong phan ti. Hau
hét cac SFA trong tu nhién c6 mach cau tric khéng nhéanh, s luong nguyén
tir cacbon 14 s6 chan, thuong co tir 4 dén 24 nguyén tir cachon. Cong thuc
chung cua chiang la R —-COOH (R la nhém hydrocacbon mach dai CH3(CHy)
X hodc CyH2(+1) [106]. Kha niang chuyén hoa cua cac SFA rat thap, gia tri
sinh hoc kém hon céc axit béo chua bdo hoa. SFA ¢6 anh hudng xau toi qué
trinh chuyén héa mg, chirc ning gan va dé gay nén tac nghén mach mau, dong
mach vanh,
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Axit nay chu yéu cd trong chét béo tir sita va c4c dan xuat caa no, trong
chat béo cua hau hét cac loai thit va trong mot sé thuc pham cd ngudn gbc
thuc vat nhu dira, dau dura va dau co [107].

Nhiéu nghién ctu 1am sang da chi ra thanh phan chat béo va luong
cholesterol cua khau phan an c6 tac dong téi mac cholesterol mau va lam ting
cholesterol mau, bén canh d6 con lam giam HDL-C. Ché d6 an nhiéu chat
béo, axit béo bao hoa va maic cholesterol ¢ lién quan véi yéu té dong mau
sé VII va fibrinogen, nhitng yéu td nay co vai tro quan trong trong viéc
hinh thanh cuc mau déng va duoc xem la yéu té nguy co cua xo vita dong
mach [35].

Nghién cau cta Leren (1970) khi phan ngau nhién nhitng ngudi dan
ong dudi 65 tudi cO tién st nhoéi mau co tim vao ché do an it SFA va
cholesterol va nhiéu axit béo khdng biao hoa da (poly unsaturated fatty axits-
PUFA) (n = 206) hoic ché d6 an thong thuong cua ho (n = 206). Két qua
nghién ctu cho thiy ndng d6 cholesterol tir 295 mg/dL giam xubng con 240
mg/dL & nhitg ddi teong &p dung ché do in it SFA véi nhiing thay doi tdi
thiéu & nhom ddi chimg. Sau 5 nam, cac bién ¢ tim mach 16n va ty 1é tir vong
do tim mach da giam & nhom &p dung ché d6 an it SFA [108].

Nghién ctu tai Phan Lan thuc hién & hai bénh vién trén d6i tuong
nghién ctu 1a nam gigi tir 34-64 tudi va phu nit tir 44-64 tudi, mot bénh vién
ap dung ché do an it SFA, it cholesterol va tuwong dbi nhiéu PUFA, trong khi
bénh vién con lai van tiép tuc ché d6 in thong thudng cua bénh vién. Sau 6
nam muc cholesterol huyét thanh trong ché do an théng thuong 1a 268 mg/dL
trong khi & ché d6 an it SFA, muc cholesterol huyét thanh 1a 226 mg/dL. Ty
I& mac tai bién mach mau nio & nhitng ddi twong an it SFA thap hon so véi

nhitng ddi tugng an theo ché d6 an binh thuong [109].
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Tuy nhién, nhiing tac dong lam tang cholesterol va LDL-C cua SAF cé
khac nhau tuy theo do dai chudi axit béo cua chat béo bdo hoa di duoc chi ra
trong cac nghién ciu. MCT doéng vai tro cai thién hd so lipid trong céac truong
hop RLLM biang cach ting mic HDL-C va giam mac TG, TC va LDL-C
[110]. Nghién ctu cua Harsha (2022) vé dau MCT bao gom cac axit béo
chudi trung binh c6 chiéu dai chudi tir 6 dén 10 cho thay dau MCT khéng tac
dong dang ké dén mic TC, LDL-C hoiac HDL-C. Két qua nghién cau ung ho
viéc str dung MCT c¢6 chiéu dai chudi acid béo tir 6 dén 10 nhu mét lya chon
thay thé lanh manh hon cho cac SFA c6 chudi acid béo dai hon [111].

Nghién cau caa McKenzie (2021) phan tich tong hop 6 nghién cau thi
nghiém ngau nhién da xac dinh tac dong cua dau triglyceride chudi trung binh
(MCT) d6i véi lipid mau. Két qua nghién ciu cho thay, lugng dau MCT hap
thu khoéng anh huéng dén TC, LDL-C hoic HDL-C nhung lam ting it luong
TG [112].

Mudi

Kang Y J (2016) di thyc hién danh gia hé thong dé xac dinh méi lién
quan gitta béo phi va RLLM véi lugng natri, chat béo va duong tiéu thu &
ngudi Han Quéc. Tong cong ¢b 11 nghién ctru duoc dua vao phan tich trong
nghién ctru. Két qua phan tich tdng hop cho thay luong natri tiéu thu cao gop
phan lam ting TG mau, giam HDL-C va nguy co thira can. Luong chat béo
tiéu thu co6 lién quan déang ké dén md co thé, taing LDL-C va giam HDL-C.
Nghién ctiu da cho thay dinh dudng khong phu hop c6 kha ning gay bat loi
cho con nguoi do ¢o lién quan dén béo phi va réi loan lipid mau. Tuy nhién,
cac nghién ciru sau hon nhu thtr nghiém c6 déi chiing ngau nhién vé mai lién
quan giira natri, chat béo va duong vai béo phi va rdi loan lipid mau can phai
duoc tiép tuc thuc hién dé tién hanh cac danh gia hé théng dinh luong va phan
tich tong hop & ngudi Han Québc [113].
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Nghién cttu caa Choi va cong su (2020) trén 16936 dbi tugng tir 20 tudi
trg 18n cho thay viéc tang luong natri hap thu c6 lién quan dén nguy co ting
huyét 4p cao hon, TG cao hon. Két qua nghién ctu chi ra su tuong tac giita
ché d6 an nhiéu mudi va TG cao c6 thé gy ra nhimng tac dong sinh hoc hiép
ddng 1én nguy co ting huyét ap [114].

Béo phi

Béo phi duoc nhiéu nghién ctiru dé cap lién quan véi RLLM. Béo phi duoc
dinh nghia 14 tinh trang tich tu m& bét thuong hodc qua muc, gay nguy co cho
suc khoe. Theo WHO, chi s6 khdi co thé (BMI) trén 25 duoc coi la thira can
va trén 30 duoc coi 1a béo phi. Thira can va béo phi Ia nhitng yéu té nguy co
chinh d6i véi mot s6 bénh man tinh bao gém cac bénh tim mach va dot quy,
la nguy@n nhan gay tir vong hang dau trén toan thé gisi [115].

Trong hau hét cac trudng hop, béo phi 13 mot cin bénh da yéu t6 do moi
trudng gay nén, cac yéu td tdm ly xa hoi va cac bién thé di truyén. Nguyén
nhan caa béo phi la sy mat can bang giita luong calo tiéu thu va lugng calo
tiéu hao, hoat dong thé chat giam do ban chét thay doi caa nhiéu loai cong
viéc, kha nang tiép can phuong tién giao thong nhiéu hon va do6 thi hoa gia
tang [115].

Nam 2022, ¢6 khoang 2,5 ty nguoi truong thanh tir 18 tudi tro 18n bj
thira can, bao gom hon 890 triéu nguoi I6n dang séng chung véi tinh trang
béo phi. Con sé nay twong Gng Véi 43% nguoi 16n tir 18 tudi tre 1én (43%
nam gidi va 44% nir gioi) bi thura céan, tang so voi nam 1990 khi 25% nguoi
Ion tir 18 tudi tré 18n bi thira can. Ty 1€ thira can thay doi tly theo khu vuc,
tir 31% & khu vuc Pong Nam A dén 67% o khu vuc Chau My. Ty 18 béo
phi trén toan thé gisi da ting gip doi trong giai doan tir naim 1990 dén nim
2022. Nam 2019, BMI cao hon mirc khuyén nghi da gay ra khoang 5 triéu
ca tir vong do cac bénh khong lay nhiém nhu bénh tim mach, dai thao
duong, ung thu, réi loan than kinh, bénh hd hdp man tinh va réi loan tiéu
héa [115].
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1.5.1.2. Yéu té dinh duong du phong réi logn lipid mau
Axit béo chira bao hoa (Unsaturated Fatty Axit, USFA)

Axit béo chua bdo hoa co thé lam giam nguy co mac mét sé bénh tim
mach. Co ché chinh cua tac dung nay la do cac axit béo chwa bdo hoa co
nhiéu ndi kép lam giam cholesterol va giam LDL-C, tuy nhién chua cé tac
dung rd rang dbi véi HDL-C [33], [106].

AXit béo chura bdo hoa cé mét néi déi (Mono Unsaturated Fatty Axit, MUFA)

Cac axit béo chwa bio hoa c6 mot ndi doi trong phan tir goi 1a cac axit
béo chua bao hoa don, ¢d thé co hai cau hinh cis va trans, ty theo vi tri twong
d6i cua cac nhom ankyl R. Trong ty nhién, hau hét cac MUFA c6 cau hinh
cis. Cac axit béo cd cau hinh trans (trans fatty axit— TFA) khdng tim thay
trong ty nhién ma la san pham sinh ra tir cc hoat dong caa con nguoi vi du
qua trinh hydro hda [35].

Axit béo chua bdo hoa c6 mot ndi doi co thé sir dung linh hoat trong khi
xay dung ché do an vi c6 thé dung thay thé axit béo bao hoa, glucid hodc cung cap
ning luong cho ca hai. Hién nay, axit béo chua bao hoa co mot ndi doi dugc quan
tAm vi ché do an co nhiéu axit nay s& lam giam TC, LDL-C, TG va han ché muc
thap nhat giam HDL-C [35].

AXit béo chura bdo hoa cé nhiéu ndi déi (Poly Unsaturated Fatty Axit, PUFA)

Cac axit béo chua bio hoa c6 hon mot ndi ddi trong phan tir goi la cac
axit béo chua b&o hoa da. Cac axit béo chua bao hoa da cé vai tro vo cung
quan trong déi véi stc khoe con ngudi. Ching c6 hoat tinh sinh hoc cao,
chuyén hoa tét va co tac dung tét ddi véi sirc khoe nhu diéu hoa thanh mach
mau, bao vé tim mach, lam giam luong cholesterol trong méau, giam loan nhip
tim, giam ty 1é mac bénh suy dong mach vanh va giam ching nhdi mau co
tim [35].

Telle-Hansen va cong sy (2022) thyuc hién nghién ciru thir nghiém ngau
nhién ¢ d6i chung o nhitng nguoi khoe manh tir 18-65 tudi khi thay thé axit
béo bdo hoa bing axit béo chua bdo hoa da. Két qua cho thay viéc thay thé



40

SFA bang PUFA Iam tiang su phong phi caa cac nhdm vi khuan duong ruot
Lachnospiraceae va Bifidobacterium va khi cai thién chat lwong chat béo
trong ché do an udng phat hién c6 mdi lién quan giita nhitng thay doi trong
nhom vi khuan dudng rudt Lachnospiraceae dan dén lam giam TC [116] .

Nghién ctu caa Wang (2012) xac dinh méi lién quan gitra muc do axit
béo chua bdo hoa da va thanh phan lipid mau & 253 nguoi khoe manh duoc
chon ngau nhién gdm 165 nam va 88 nit. Két qua nghién ciu chi ra c6 méi
tuong quan nghich manh giira axit béo omega-3 va TG va mdi twong quan
thuan manh gitra axit béo omega-3 va HDL-C, axit béo omega-3 c6 thé diéu
chinh muc lipid trong mau va lam giam muc TG [117].

Chadt xo

Chét xo trong ché d6 an udng 1a mot chat dinh dudng dugc cdng nhan
rong rai ddi véi sic khoe con ngudi. Cac nghién ciu trude day da chitng minh
chit xo trong ché do an c6 ¥ nghia quan trong dbi voi duong tiéu hda bang cach
diéu chinh hé vi khuan duong rudt. Hon nita, nghién ciru cho thiy cac chirc nang
sinh Iy cua cac chat xo trong ché d an uéng khac nhau phu thudc phan 1on vao
cac dac diém ly hoa cua chiing, mot trong sé do 1a do hoa tan. So véi chat xo
trong ché do an khong hoa tan, chat xo trong ché do an hoa tan co thé dé dang
duoc tiép can va chuyén hda boi cac vi sinh vat phan hity chat xo trong rudt va
tao ra mot loat cac chat chuyén hoa cé loi [118].

Chét xo hoa tan: c6 trong laa mach, yén mach, cac loai dau (dau den,
dau xanh, dau Ha Lan), c6 kha ning tao gel trong rudt, Gc ché sy hap thu
glucose va cholesterol [119].

Chét xo khong hoa tan: ¢ nhiéu trong thuc pham nhu gao lat, cac loai
rau, ngi cc nguyén hat. Do c6 nhiéu trong trong rau, qua nén khi su dung
thuc pham nay giap kich thich nhu dong ruét, tranh tao bon [33], [120]. Bén
canh d6 chat xo khong hoa tan con lam tiang cam giac no va c6 thé giap giam
can hiéu qua ¢ nhimg nguoi thira can, béo phi, gop phan duy tri mac duong
huyét binh thuong o ngudi bénh dai thao duong [35].
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Két qua caa nghién ciu phan tich tdng hop cac tha nghiém cé ddi
chting ngau nhién vé tac dung cua chat xo ddi voi murc lipid da cho thay ting
chat xo trong ché d6 an 1am giam luong TC, LDL-C va HDL-C, khong c6 thay
d6i ndo vé mirc TG [120]. Phan tich tong hop cac nghién ciu cé ddi chung
ngau nhién vé thyc pham ngii cdc nguyén hat so véi thuc pham khéng phai
ngii c6¢ nguyén hat cho thay ché d6 an ngii cdc nguyén hat 1am giam LDL-C
(-3,51 mg/dL; p < 0,01) va mac TC (-4,68 mg/dL; p < 0,001) so véi thuc
pham khdng phai ngii cdc nguyén hat [121].

Park S (2020) da thuc hién nghién cau dé tim hiéu méi lién quan giira
ché d6 an udng va diém sé nguy co di truyén (GRS) ddi voi nguy co rdi loan
lipid mau & nguoi truong thanh tai Han Quéc. Trong nghién ctu, ting
cholesterol mau va ting TG méau dugc dinh nghia 1a tong cholesterol > 240
mg/dL va triglyceride > 200 mg/dL hoic st dung thudc diéu tri rdi loan lipid
mau. GRS duoc tinh bang cach cong cac alen nguy co cta bay da hinh mot
nucleotide da chon lién quan dén réi loan lipid mau. Két qua nghién ctiu cho
thay tiéu thu nhiéu ché do an “ngii cdc nguyén hat va cac san pham tir dau
nanh” lam giam nguy co tang TC (p = 0,0006) va tang TG (p = 0,0344). Do
d6, ddi véi nhitng nguoi c6 kiéu gen co thé gy ting cholesterol mau, viéc
an ngili coc nguyén hat va cac san pham tir dau nanh cé thé c6 phan ang co y
nghia, nhitng két qua nay cé thé duogc sir dung dé quan 1y dinh dudng dua
trén bo gen [122].

1.5.2. Yéu té 16i song

R&i loan lipid mau duoc biét dén 1a do anh huong cua yéu moéi truong
va yéu t6 di truyén. Mot sé yéu té moi truong da duoc bao cao cé lién quan
dén RLLM gdm 16i song it van déng, ché do dn nhiéu chat béo bao hoa, tinh

trang thira cn béo phi va sir dung chat kich thich [2].
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Hut thuac ld
Hut thude 14 ¢6 lién quan dén viée tang TG, giam HDL-C va lam tram

trong tinh trang khang insulin. Tac dong caa viéc hat thube 14 ndi bat hon khi
diéu chinh theo luwong ruou ubng kém, ¢ nhitng ngudi nhu vay, hat thude co
lién quan dén viéc giam 5 dén 9 mg/dL HDL-C huyét thanh. Nhiing tac dong
nay c6 thé hdi phuc trong vong mot dén hai thang sau khi déi tuong cai thudc.
HUt thube cling gdy ra viéc san xuat cac hat HDL3 bat thuong, dic trung boi
d6 nhay cam ting 1én v6i qua trinh glycation va kha nang chdng oxy hoa
giam, 1am suy yéu chirc nang HDL-C bao gém ca viéc loai bo cholesterol
khoi té bao [123]. Hut thudc 1a mot trong nhitng yéu té nguy co quan trong
gy xo vira dong mach. Nghién ctu cia Huang va cong su (2021) diéu tra
tinh trang RLLM va céc yéu t6 lién quan & nguoi 16n thanh thi tir 35 dén 79
tudi & Tay Nam Trung Qudc da chi ra ty 16 mac RLLM c6 twong quan thuan
véi hat thude 14 [124].
Udng rueou

Tiéu thyu ruou & mirc do vira phai gay ra su gia tang HDL-C va Apo A-I,
c6 thé chdng lai qua trinh xo vita ddong mach. Tuy nhién, tiéu thu quéa nhiéu
ruou lam tang cac cytokine gay viém, lam tang thém tinh trang khang insulin
va dan dén ting VLDL-C [123].

Thoi gian ngéi/ngay

Van dong thuong xuyén c vai tro quan trong trong diéu tri RLLM, giap
kiém soat can nang, giam béo phi va giam RLLM. Cac nghién cau cho thy tap
thé duc c6 thé lam giam LDL-C va taing HDL-C. Nghién ctu cia Phan Kim My
va cong su (2024) da cho thay 16i séng tinh tai ciia 174 d6i tuong nghién ciru dugc
phan anh mot phan qua s6 gio trung binh danh cho hoat dong ‘ngdi mot chd’ 1a
4,47 + 1,39 gid va s gio ‘ngdi mot chd’ cang tang, cac thanh phan lipid méu cling
tang. Cu thé, ting 1 gid ngdi s& lam LDL-C tang thém 0,216 mmol/L
(p<0,001), TG tang thém 0,294 mmol/L (p=0,007), TC tang thém 0,272
mmol/L. (p<0,001), non-HDL-C tang thém 0,271 mmol/L (p<0,001) [125].
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Theo nghién ciru Kodama (2007) luong tap luyén tdi thiéu hang tuan dé
tang nong d6 HDL-C duoc wdc tinh 13 900 keal nang luong tiéu hao mdi tuan
hoac 120 phut tap luyén mdi tuan. Phan tich hdi quy don bién cho thay ct 10
phut tap luyén kéo dai mdi budi tap co lién quan dén sy gia ting khoang 1,4
mg/dL (0,036 mmol/dL) ndng ¢6 HDL-C [126].

Thot gian ngu

Giac ngu dong vai tro quan trong ddi véi stc khoe cia con ngudi, nga da
thoi gian giap co thé phuc hdi, tai tao ning lugc, hd tro ndo bo, ting cudng hé
mién dich va cai thién tri nhé. Bén canh d6, nga du thoi gian con giap con
ngudi giam nguy co mac cac bénh man tinh nhu dai thao duodng, tim mach,
béo phi va duy tri can ning co thé hop ly. Thoi gian ngu ¢ lién quan chit ché
véi mac lipid huyét thanh va lipoprotein [127].

Nghién ctru cua Kaneita (2008) cho thay & phu nit, ca thoi gian nga ngan
va dai déu co lién quan dén mac TG huyét thanh cao hoic HDL-C thap. So
véi phu nit nga 6 - 7 gio/ngay, nguy co twong d6i cia muc TG cao & nhitng
phu nit nga < 5 gio/ngay la 1,51 va ¢ nhitng phu nir nga >8 gio/ngay la 1,45;
nguy co tuong d6i cuia mic HDL-C thap ¢ nhitng phu nit nga <5 gio/ngay 1a
5,85 va & nhitng phu nir nga >8 gio/ngay la 4,27. Mat khac, két qua nghién
ctiu ciing chi ra rang nguy co rdi loan LDL-C thap hon & nhiing ngudi dan
ong ngu > 8 gio/ngay. Thoi gian ngu thong thuong co lién quan chat ché véi
muc lipid huyét thanh va lipoprotein [128].

Nhu vdy, RLLM 14 tinh trang bat thuong vé mac lipid trong mau, gay
ra yéu t nguy co dang ké d6i vai cac bénh tim mach. RLLM do yéu t6 di
truyén hay yéu té 16i song déu cé thé dan dén xo vira dong mach va cac bién
chting tim mach khac. Dinh dudng va 16i séng khong hop Iy gom ché d6 an
nhiéu chat béo bao hoa, it chat xo, han ché van dong, hut thudc 14, thira can
béo phi cung véi yéu té di truyén déu cé thé la nguyén nhan gay RLLM. Do
d6, viéc phat hién sém cac gen, cac yéu to dinh dudng va 16i séng co lién
quan voi RLLM s& gop phan quan trong dé quan ly, phong bénh, chira bénh
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va ngin ngira bién chung do RLLM mang lai nham nang cao suc khoe cho ca
nhan va cong dong.
1.5.3 Yéu t6 tudi

Tudi trung nién tir 40-65 tudi 1a do tudi ma con ngudi thudng co nhidu
thay d6i ca vé thé chat va tam Iy, day 1a giai doan ma co thé con ngudi bat
dau xuat hién cac dau hiéu ldo héa nhu suy giam cac co quan, gia ting cac
bénh lién quan dén réi loan chuyén hoa [10]. Hon nita, viéc xac dinh cac yéu
t6 nguy co dbi voi RLLM va ri loan chuyén héa som ¢ giai doan tudi nay
gitp cac can thiép co hiéu qua hon so véi giai doan tudi cao hon.

Réi loan lipid mau duoc biét dén I1a nguy@n nhan chinh dan dén cac
bénh vé tim mach, mach mau, viém tuy cip. Theo nghién ctu cua He (2005)
c6 42,8% s6 ca tir vong & nguoi trudng thanh tir 40 tudi tra 1én duge ude tinh
la do bénh tim va dot quy trong giai doan 19912000 tai Trung Québc [129].
Mot nghién ctu khac ciing ¢ Trung Qudc (2019) trén nguoi truong thanh tir
40 tuoi tro 18n cho thay nong o6 TC va LDL-C trong huyét thanh ¢ nhom dan
s6 tir 40 tudi tré 1én chiém ty 1¢ cao. Yéu to tuoi, gidi tinh, tinh trang chuyén
hoa glucose, chi s6 khdi co thé (BMI) c6 thé anh hudng dén nong do lipid va
lipoprotein trong huyét thanh [130].

Khi nghién cau vé xu huéng mac bénh RLLM, Liu va cong su (2023) da
thuc hién nghién cau trén 2000 ddi twong 13 nguoi tré tudi cho thay mac TG, TC
va LDL-C ¢6 xu hudng ting dan va ting manh & nhiing déi trong nghién ctu trén
30 tudi, trong khi HDL-C lai c¢6 xu hudng nguoc lai. Ty 1¢ ri loan lipid méau cao
nhat & nhdm tudi trén 30 chiém 36,4%, tiép theo 1a nhom tudi 24-30 chiém 21,1%
vaty Ié thap nhat & nhdm tudi 20-22 chiém 10,5% [131].

Nghién ctu diéu tra ty 16 mac RLLM va céc yéu t6 lién quan ¢ 10221
ngudi truong thanh tir 35 dén 79 tudi, séng tai thanh thi & khu vuc Tay Nam
Trung Qudc, tir thang 9 ndm 2013 dén thang 3 nam 2014 cho thay ty 1¢ ting TG
& nam gigi cao nhat & nhém 45-54 tudi. O nix gidi, ty 18 ting TG, TC ciing duoc
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xac dinh ting theo tudi. Ty ¢ ting LDL-C & nam giéi cao nhat & nhdm 55-64
tudi, sau d6 giam dan, ty 18 nay bién dong theo tudi & nix gisi [132].

RLLM Ia mét van d& stic khoe quan trong nhung thuong chua duoc
cha trong ¢ cac vung néng thon do qua trinh d6 thi hda ngay cang tang, ty Ié
béo phi gia ting va kha ning tiép can dich vu chim soc stic khoe ¢ ndng thon
con han ché. Tuy nhién, mot sé nghién cau da cho thay ty 16 mac RLLM &
néng thong dang chiém ty 1¢ cao. Nghién cau cua Pham Thi Dung (2019) tai
vung néng thon tinh Thai Binh (nay thugc tinh Hung Yén, Viét Nam) la tinh
lan can véi tinh Ha Nam (nay thuoc tinh Ninh Binh) cho thay ty 1& mac
RLLM I 56,1%. Nghién ctiu chi ra rang can thuc hién cac chuong trinh sang
loc & ving nong thon dé phat hién sém RLLM va can thuc day théi quen an
uéng lanh manh, tap thé duc thuong xuyén, cai thudc 14 trong cong ddng ndng
thon [133]. Nghién cau cua Kavishe (2019) cho thay nong d¢6 HDL-C thap
anh huong dén 32-45% nguoi truong thanh & viing ndng thon [134].

1.6. Sw twong tc giira gen va rdi loai lipid mau véi mot sé yéu to dinh dudng,
16i song

Gan day, nghién ciru Vé tac dong caa bién di di truyén Ién sy dap tng
V6i luong thirc dn dua vao da dan thu hep khoang céch giita cac yéu to di
truyén va ché do an da gop phan gay ra cac bénh phuc tap, diéu nay dua ra 1oi
giai thich vé Iy do tai sao cac nha nghién ciu cd thé quan sat dugc cac tac
dong khac nhau gitra nhitng ca nhan c6 an ché do an gidng hét nhau. Picu nay
da dan dén 10i giai thich vé sy thay ddi dap ung trong cac nghién cuu tha
nghiém 1am sang vai nhiéu nhém dan sé khac nhau.

R4i loan lipid mau 1a két qua cua su két hop giira cac yéu to di truyén
va moi trudng, do d6 viéc xem xét hai yéu té nay két hop véi nhau da dugc
nhiéu nha nghién ciu thuc hién. Cac nghién ciru da cho thay, nhiéu vi tri gen

lién quan dén rdi loan lipid mau da duoc xac dinh, do d6 xac dinh cac tuong
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tac gen-mdi truong co thé 1am trim trong thém hoic cai thién tac dong cua
bién thé di truyén ddi voi nguy co mic bénh la diéu can thiét. Viéc tich hop
cac yéu tb tiép xic véi moi trudong, dac biét 1a luong thire an dwa vao co thé,
c6 thé gilp hiéu rd hon vé cac nguy@n nhan phuc tap lién quan dén réi loan
lipid mau. Hon nita, mot phuong phap tiép can ¢6 muc tiéu thdng qua viéc lua
chon cac gen c6 lién quan dén sinh Iy hoc, lién quan dén cic con duong
chuyén hoa lipoprotein s& mang lai khdm pha quan trong vé sinh hoc dang sau
cach cac protein nay chuyén hoa chat dinh dudng khi c6 dot bién gen.

Hannon va cong sy (2020) nghién cau cac bién thé di truyén trong cac
con dudng chuyén hoa lipid twong tac véi ché d6 an udng dé anh hudng dén
nong do lipid trong mau ¢ ngudi 16n thira can va béo phi da cho thay su tuong
tac gitta luong thirc an tiéu thy va c4c gen trong cac con dudng chuyén hoa
lipid duoc phat hién co lién quan dén nong do lipid trong mau & nguoi 16n
thtra can va beo phi [135].

Zhang va cong su da nghién ctru vai tro cua SNP rs964184 trén gen
APOAS trong viéc diéu hoa nong d6 TC, HDL-C va LDL-C sau thtr nghiém
giam can, trong d6 nhitng nguoi tham gia duoc phan bo ngau nhién dé tuan
theo mot trong bbn ché do an co thanh phan da luong dinh dudng khéc nhau,
két qua nghién cau cho thay loai va lugng chat béo trong ché do an co lién
quan véi cac bién thé di truyén dé anh huong dén ho so lipid mau [136] .

Ayyappa va cong su (2017) thuc hién nghién ctu ché d6 an nhiéu chat
béo 1am thay doi mdi lién quan gitra SNP trén gen LPL véi HDL-C trong
quan thé nguoi An Do da chi ra rang nhiing ngudi mang alen T tai SNP LPL
rs1121923 c¢6 muac HDL-C tang khi tiéu thy ché do an nhiéu chat béo so véi
nhitng nguoi dong hop tar CC [137].

Ordovas va cong su (2002) da nghién ctru tac dong cua SNP rs1088588
& ving khoi dong cia gen LIPC va tong luong chat béo hap thu. Két qua
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nghién cau cho thay kiéu gen cia SNP LIPC rs1800588 c6 lién quan dang ké
dén nong d6 HDL-C va méi lién quan nay dugc cang cb khi xét thém yéu tb
lwgng chat béo hap thu. Mdi lién quan gitta alen nguy co va lugng chét béo
hap thu 16n hon 30% tong luong calo co lién quan dén viéc ting HDL-C trén
dbi tugng c6 ché d6 an nhiéu MUFA [138]. Nghién ctu cua Tai va cong su
(2005) cho thiy tac dong cia da hinh L162V trén gen PPARA Ién ndng d6 TG
huyét tuong va apoC-11l1 phu thudc vao PUFA trong ché do an udng, véi
lugng tiéu thu nhiéu PUFA sé& lam cho mac TG thap hon & nhiing ngudi
mang alen 162V [139].

Nghién ciru cuia Min xu va cong sy (2015) da phan tich kiéu gen coa
SNP LIPC rs2070895 & 743 ngudi thira can hoic béo phi trong do tudi tir 30
dén 70 tudi duoc chi dinh dn 4 ché do an khac nhau vé chat béo, protein va
glucose. Két qua cho thdy luong chat béo trong ché do an 1am thay doi tac
dong caa SNP rs2070895 trén gen LIPC d6i voi nong d6 lipid [73].

Mario Senti (2001) khi nghién ciu hoat dong thé chat cé diéu chinh tac
dung két hop ciia SNP rs320 trén gen LPL va ht thudc 14 d6i véi nong d6 TG
va HDL-C trén 520 nam gidi cho thay kiéu gen GG cua SNP LPL rs320 c6
tac dong c6 hai dén hd so lipid, dac biét 1a & nguoi hat thude va hoat dong thé
chat 1am giam tac dong nay [140].

Nhu vay, viéc xac dinh chinh xac mdi lién hé gitta mot bién thé trén
gen nguoi vVa nguy co mac bénh hoic kha niang dap @ng véi mot phuong phap
diéu tri; hiéu rd co ché di truyén twong tac v4i moi truong séng va 16i séng
gay ra bénh tat la rat quan trong trong viéc nang cao hiéu biét vé sic khoe
cong dong, phat trién y hoc va ca thé hoa trong diéu tri cho con ngudi. Cac
nghién ctru trén thé gii da cho thay gen, yéu té dinh dudng, 16i séng co lién
quan dén RLLM. Tuy nhién, tai Viét Nam, dit liéu vé bd gen ngudi, cac xét
nghiém di truyén riéng biét dé tng dung rong rai, phu hop véi cac bénh dang
pho bién tai Viét Nam con han ché, co so bién thé di truyén chua phong phu.
Do d6 cac nghién ciu tim ra cac bién thé trén gen lién quan véi réi loan
lipid mau, co xét dén yéu té dinh dudng va 16i sbng s& 1a mot trong cac
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bang chung dé phét trién cac khuyén nghi vé dinh dudng theo c4 thé hoa
nham phong ngtra, diéu tri va kiém soét rdi loan lipid mau (Hinh 1.6).

Mot so yéu to dinh dwong:

- An min
- Béo phi
| . Yéu to gen:
> Sl LOAN - SNP LPL rs320
| LIPID MAU &=
- SNP LIPC 152070895
Mot so yeu to loi song: - SNP NPCIL1 152072183
- Hiit thudc 14
- Udng rwou
- Théi gian ngi /ngay
- Théi gian ngoi/ngay

Hinh 1.6. Khung nghién csu vé SNP LPL rs320, LIPC rs2070895, NPC1L1

rs2072183 va cdc yéu té lién quan véi réi logn lipid mdu
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CHUONG 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Pbi twong, dia diém, thoi gian nghién cau
2.1.1. Péi twong nghién ciru

Péi tuong nghién ctu 13 ngudi trudng thanh tir 40-64 tudi dang song tai Ha
Nam ctia nghién ciru cit ngang nam 2011 va dugc chon cho nghién ctu nay véi
cac tiéu chuan sau.

* Tjéu chuan chon nhom bénh:

Ap dung tiéu chuan chan doan RLLM cua NCEP ATPIII (2001), nguoi
duoc chan doan mic RLLM khi c6 1 trong cac rdi loan sau: Cholesterol toan
phan > 5,2 mmol/L (ting TC) hoic Triglyceride > 1,7 mmol/L (ting TG) hoac
LDL-C > 3,4 mmol/L (tang LDL-C) hoac HDL-C < 1,03 mmol/L (giam
HDL-C) [141].

* Tiéu chuan chon nhom chimg: Déi tuong nghién cau khéng bi rdi loan
bat ctr thanh phan lipid mau nao (TC, TG, LDL-C, HDL-C).

* Tjéu chuan loai trur;

Déi tuong nghién ctu dang sir dung thudc ha lipid mau; phu nit mang
thai; méc bénh ning; khong dong y tham gia vao nghién cau; khong cé kha ning
hiéu va tra 10 cau hoi; d6i tuong nghién cau mac cac bénh suy giap, suy than.
2.1.2. Pia diém nghién ciru

Nghién ctu cat ngang thu thap sé liéu va lay mau duge thuc hién nim
2011 tai tinh Ha Nam (nay thuoc tinh Ninh Binh), mét tinh nam & phia Tay
Nam Dong bang Chau thé Séng Hong, voi dan sé khoang 878 nghin nguoi.
Theo két qua Tong diéu tra dan sé va nha ¢ qudc gia ndm 2019, c6 259210
ngudi trong do tudi 40-64 tudi. Tinh Ha Nam tai thoi diém nam 2011 c6 6
don vi hanh chinh cap huyén, 1 thanh phd, 2 thi x4 va 3 huyén véi 98 don vi
hanh chinh cap x4, bao gém 4 thi tran, 29 phuong va 65 Xa.
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Nghién ctu xac dinh kiéu gen cua cac SNP LPL rs320, LIPC
rs2070895, NPC1L1 rs2072183 do nghién cau sinh truc tiép thuc hién tai
phong thi nghiém cua Khoa Vi sinh vat va Sinh hoc phan tr, Khoa Dinh
dudng va Bénh khéng lay nhiém véi su cong tac cia mot sé nghién ciu vién
cua Khoa Dinh dudng va Bénh khong lay nhiém, Vién Dinh dudng.

2.1.3. Thet gian nghién ceru

Nghién ctu xac dinh kiéu gen cua cac SNP LPL rs320, LIPC
rs2070895 va NPC1L1 rs2072183 duoc thuc hién trong giai doan 2018-2024.
2.2. Thiét ké nghién cu

Thiét ké nghién ctu bénh - chiing. Ca bénh trong nghién ctru dugc xac
dinh la d6i twong nghién ctu ¢ it nhat mot trong cac rdi loan thanh phan lipid
mau gom ting TC, TG, LDL-C, giam HDL-C. Ca déi chang trong nghién ciu
duogc xac dinh la dbi tugng nghién ctu ¢6 thanh phan lipid mau géom TC, TG,
LDL-C va HDL-C ¢ gidi han binh thuong.

2.3. C& mau va chon miu nghién ciru
2.3.1. Cé# mdu nghién cizu
C& mau cho nghién ctu bénh - chiung duoc tinh theo cong thic [142]:
(1+r)'C

2

r(anR) p(l—p)

n-=

Trong do:

n: L& ¢& mau can thiét véi do chinh xac 95% véi o = 0,05, véi = 0,2
tuong tng véi hang sé6 C = 7,85

OR: Ty sb nguy co mong mudn, chon OR= 1, 90

p: Ty 1¢ alen nguy co trong quan thé nguoi Kinh tai Viét Nam dugc tham

khao tir asia.ensembl.org
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r: Ty s6 giita nhém bénh/nhdém ching. Lay r = 1 (1 bénh : 1 chiing)

Thay céc gia tri vao cong thire trén, tinh dwoc ¢ mau tbi thiéu n = 428

Dé tinh ¢& mau cho muc tiéu xac dinh mot sb yéu té dinh dudng va 16i
séng lién quan dén RLLM, nghién ctu ap dung céng thic tinh ¢& mau cho
nghién ciu bénh chang va sir dung cac gia tri p tim dugc tir cac ngudn tham
khao, c& mau dugc thé hién tai Bang 2.1.

Bdng 2.1. Bang wéc tinh cé mdu theo tdn sé alen va mgt sé yéu té 16i song

Yéu t6 OR D n theo cdng thitc n nghién céu
SNPLPLrs320 19 0,768 [143] 428 856
SNP LIPC
TR0 1,9 0,409 [144] 315 631
SNP NPC1L1
2072183 1,9 0,359 [145] 331 622
Udng rugu 19 0,681 [146] 351 702
Hut thudc 14 19 0317 [147] 352 704
Thai gian 2,18 0,53 [14] 208 416
ngu/ngay

Nhu vay mau nghién cau la sb t6i da trong Bang 2.1 voi n=856 nguoi
trong d6 428 ca bénh va 428 ca chuang. Do nghién cau duoc thuc hién trén
mau ADN tach tir mau toan phan caa ngudi, dé han ché su mat mau do qua
trinh thuc hién thi nghiém, chung t6i chon dugc nhom chiang 487 mau, nhom
bénh 487 mau dé dua vao phan tich gen.

2.3.2. Chgn méu

Giai doan 1: Thiét ké nghién cau cat ngang duoc thuc hién nim 2011 tai
Ha Nam. Trong d6, d6i tugng nghién ciu tir 40-64 tudi dang song tai tinh Ha
Nam véi phuong phap chon mau hai giai doan, chon mau cum xac suat ty 1é
theo kich thudc dan sé dé chon ngau nhién 30 xa/phudng trong tong sé 114
xa, phuong cua tinh Ha Nam dé tién hanh thu thap 3000 mau. Két qua caa
nghién ciu cit ngang thu thap dugc 2710 dbi tuong [149].



52

Giai doan 2: Tur két qua caa nghién ciru nam 2011 tai Ha Nam, st
dung phuong phap chon mau ngau nhién don chon trong sé 2710 ddi tuong
nghién cau tir giai doan 1 dé chon mau va thuc té chon duoc 487 dbi tuong
trén 1574 dbi twong c6 RLLM va 487 nguoi trén 708 déi tugng khong bi
RLLM. Sau d6 thuc hién quy trinh phan tich xac dinh kiéu gen cua 3 SNP
nghién ctru (Hinh 2.1).
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* Tir 2710 d6i twgng nghién ciu ciia nghién ciru cit ngang nim 2011
tai Ha Nam

‘ Chon 974 d6i twong théa mén tieu chuin chon cia nghién ciu

.I Nhém mic RLLM .I Nhom khong mac RLLM
n =487 n =487

‘ Tich chiét ADN tir madu m3u hru cia d6i twong nghién ciu dwoc chon

S~
‘. Xiy dung quy trinh phén tich gen bing phwong phip RFLP-PCR, AS-PCR

Phin tich kiéu gen SNP LPL rs320, LIPC rs2070895, NPCIL1 rs2072183

v g T

- 2 . A 3 1 - = A geh ) f . r b
Xac dinh kieu gen va Phan tich moi lien Phin tich moi lién quan
moi lién quan cia quan giia yéu t6 giira gen, m§t 50 yéu to
SNP véi RLLM dinh dwing, 16i song dinh duéng, Ioi song véi

véi RLLM | | RLLM

Hinh 2.1. So dé thiét ké nghién cizu va theec hién nghién cizu
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2.4. Vat liéu nghién ctru
2.4.1. Vat liéu nghién cizu sir dung trong nghién cizu cdt ngang
Bdng 2.2. Vat ligu siz dung trong nghién cizu cdt ngang

TT Sinh pham, héa chat Hang san xuat (Nwéc)
1 Can dién tr Omron HBF-214, Nhat Ban
2 May do huyét ap HEM-620, Nhat Ban
3 Thudc gd do chiéu cao dung Viét Nam
4 Thudc day khdng co dan Viét Nam
5  Cando ty trong m& co thé Omron HBF-351, Nhat Ban

6 May xét nghiém sinh hoa Screen Master tali
alia
Lab, Hospitex Diagnostic LIHD

2.4.2. Héa chdt si# dung trong phan tich gen
Bdng 2.3. Héa chat, sinh pham si dung trong phan tich gen

TT Sinh pham, héa chat Hing san xuat (Nwéc)
1  Go Taq Green Master Mix (2X) Promega (MyY)
2 Nudéc tinh khiét Invitrogen (My)
3 Enzym gidi han: Hindlll, Dral, Taql NEB (Anh)
4 Thach agarose Invitrogen (MY)
5 DémTBE Invitrogen (My)
6  Thubc nhuom ADN: Redsafe TM Invitrogen (My)

7  Thang chuin AND Invitrogen (My)
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2.4.3. Trang thiét bj siz dung trong phan tich gen
Bdng 2.4. Trang thiét b siz dung trong phan tich gen

TT Trang thiét bi Hing san xuat (Nwéc)
1 Tu an toan sinh hoc ESCO (bai Loan)

2 Tu sach PCR (PCR cabinet) ESCO (bai Loan)

3 Tu lanh @m 20 °C Panasonic ( Nhat Ban)
4 Tu lanh @m 80°C Panasonic ( Nhat Ban)
5 Tu mat Hitachi (Nhat Ban)

6 May luan nhiét Eppendof (buc)

7 May minispin Wealtec (M)

8 May dién di Mupid (Nhat Ban)

9 May chup anh gel GelDocXR+ Bio-rad (My)

10  May u nhiét Labnet (My)

11 Cac loai Pipet tir 10-1000 pL Eppendorff (Duc)

12 Cac loai dau con 10-1000 pL Thermo (M¥)

13 Ong eppendorf Puc

Hinh 2.2. Mgt sé trang thiét bi si# dung trong sinh hec phan ti

A. Tu @m; B. Tu sach; C. B¢ pipet; D. Mdy minisprin; E. Mdy trén; F. Mdy u nhiét kho;
G. Mdy PCR; H. May dién di; 1. Mdy chup gel
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2.4.4. Cdc cap mai s dung trong phan tich gen
- Cdc cip moi si dung trong phdn #ng RFLP-PCR

SNP Moi Trinh tw moi

LPL rs3p0 _TS320F 5’- GATGCTACCTGGATAATCAAAG -3’
rs320R 5’- CTTCAGCTAGACATTGCTAGTGT -3’

LIPC rs2070895F  5’- GGCAAGGGCATCTTTGCTTC -3’

rs2070895 rs2070895R 5’ - GGTCGATTTACAGAAGTGCTTC -3

NPC1L1  rs20/72183F 9'-GGGATGACAGATAGCACCAA-3

rs2072183 rs2072183R 9'-GACATCACCTTCCACCTCTTG-3'

- Cdc cap mai si dung trong phan #ng AS-PCR

SNP Tén moi Trinh ty moi
rs320Ft 5" GATCGCTATAGGATTTAAAGTT 3’
LPL rs320 rs320Fg 5’GATCGCTATAGGATTTAAAGTG 3’
rs320R 5 TCTGCCTTCAGCTAGACATT 3
rs2070895Fg 5> ACACAACACAGTAGCTTTACG 3
II‘_SI2F;C;0895 rs2070895Fa 5> ACACAACACAGTAGCTTTACA 3
rs2070895R 5> TCTTGGTAATTTCTGAAGCC 3’
NPC1L1 rs2072183Fc 5’ CCAGGTAGAAGGTGGAGTTC 3’
rs2072183 rs2072183Fg 5 CCAGGTAGAAGGTGGAGTTG 3’
rs2072183R 5> TCAACTTCCAGGGAGACAC 3’

2.5. Phwong phap thu thap so liéu
2.5.1. Phwong phap thu thgp thong tin

Nghién ctu c6 sir dung mot s6 thong tin caa dbi twong nghién cau tir
nghién ctu cit ngang nam 2011 tai Ha Nam da duoc chi nhiém dé tai cho
phép gdom tudi, BMI, WC, gidi, tinh trang an man, hat thudc 14, uéng ruou,
thoi gian ngu/ngay, thoi gian ngoi/ngay, tinh trang dinh dudng, day la s6 lidu
cua dé tai “Nghién ctu thuan tap 5 ndm vé bénh dai thao duong tip 2 va hoi

ching chuyén hoa: Vai tro yéu té 16i séng va di truyén”, ma sé 106-
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Y¥S.01.2015 do Quy Phat trién Khoa hoc va Céng nghé Québc gia
(NAFOSTED ) tai trg. Tat ca cac diéu tra vién déu duoc tap huan va thuc hién
theo mét quy trinh thdng nhét.

* Phurong phdp phong van

Phuong phap phong van truc tiép duoc st dung dé thu thap cac théng
tin v& tudi, giéi, tinh trang an man, hat thudc 14, udng ruou, thoi gian
ngu/ngay, thoi gian ngdi/ngay.

Cac thdng tin cua ddi twong nghién cau dugc thu thap bang bo cau hoi
duoc thiét ké va thir nghiém tai cong dong trudc khi ap dung vao nghién cau.
* Phurong phdp do nhan trdc

Trong nghién cau cit ngang da dugc thuc hién trén ddi twong nghién
ctru tir 40-64 tudi tai Ha Nam nam 2011, cac chi sé nhan trac dugc tién hanh
do hai 1an, 14y gia tri trung binh cua hai 14n do dé phan tich s liéu.

- Chiéu cao: str dung phuong phap do dting. Dung cu do 1a thuéc gd, co
d6 chinh xac 0,1cm. Ddi twong nghién ctru duge dé nghi bo gidy, dép, vat trén
dau khi do; ding dya lung vao thude dam bao 5 diém cham gom got chan,
bap chan, mong, xuong, vai va cham; 2 tay budng thdng; mat nhin thang. Két
qua do dugc lay téi don vi 0,1cm.

- Cén nang: str dung phuong phap can ding. Dung cu do 1a can Omron
(HBF-214 cta Nhat Ban). Khi can dbi twong nghién ctu dugc dé nghi bo
gidy, dép, vat mang trén ngudi; mac quan, 40 mong; hai chan dung thang,
trong luong phan bd déu trén hai chan; mat nhin thang. Két qua do duoc tinh
dén don vi 0,1kg.

- Chu vi vong eo, vong mong: st dung thudc day khéng gian. Khi do,
dbi twong nghién ctu dugce dé nghi mac quan, 40 méng. Chu vi vong eo dugc
do quanh bung tai diém gitra 2 vi tri bo trén mao chau va bo dudi xuong suon
cudi cung; chu vi vong mdng la chu vi 16n nhét di qua mong trén mat phang
nam ngang.
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2.5.2. Phwong phdp thu thgp va xét nghiém mdu mdu
* Phuwong phap thu thdgp mdu mau

Cac ddi tuong nghién ctru dugc lay 5 ml mau tinh mach vao budi sang
sau khi nhin an qua dém. Mau duogc dung trong éng dung c6 chat chéng dong
EDTA. Mau mau dugc ly tam Idy huyét thanh, bao quan ¢ nhiét do tir 2°C -
8°C va chuyén vé Phong xét nghiém tai Trung tdm Y té du phong tinh Ha
Nam trong vong 6h dé xac dinh hoa sinh mau trong d6 c6 TC, TG, LDL-C, va
HDL-C. Sau d6 mau mau tiép tuc dugc bao quan trong ta lanh am 80°C dé
tach chiét ADN va phan tich gen.

* Phurong phap xét nghiém sinh hoa mau

Cac chi s6 sinh hoa mau dugc xét nghiém bang may phan tich ban ty
dong (Screen Master Lab, Hospitex Diagnolosis LIHD, Italia) vai bo kit
thuong mai theo phuong phap so mau.

Cac chi sb xét nghiém cholesterol (mmol/L), LDL-C (mmol/L), HDL-C
(mmol/L) va triglyceride (mmol/L) dugc phan tich bang may xét nghiém tai
Trung tdm Y té dy phong tinh Ha Nam két qua duoc ghi vao phiéu diéu tra.
2.6. Phwong phap xac dinh kiéu gen

Céac phuong phap sir dung trong nghién ctu dé xac dinh kiéu gen cua
SNP LPL rs320, SNP LIPC rs2070895, SNP NPC1L1 rs2072183 gom RFLP-
PCR, AS-PCR va giai trinh ty Sanger. Quy trinh phan tich 3 SNP nghién
ctru dugce trinh bay & Phu luc 3 da duoc ban hanh Quy trinh chuan caa Vién
dinh dudng tai cac Quyét dinh sé 1421/QD-VDD, 1414/QD-VDD,
1423/QD-VDD, 1415/QD-VDD ngay 23/10/2025 va ngay 09/12/2025.

2.6.1. Phwong phdip RFLP-PCR

Phuong phép k¥ thuat da hinh chiéu dai doan cat giGi han (Restriction
Fragment Length Polymorphisms- RFLP) la ky thuat nghién ctru tinh da hinh
chiéu dai cac phan doan ADN dua trén diém cit cua enzym gigi han
(Restriction Enzyme, RE). Khi ¢ ADN vaéi enzym gidi han ¢ dung dich dém,
nhiét do thich hop sé tao ra nhitng phan doan ADN véi kich thudc khac nhau,
tir d6 sir dung ky thuat dién di trén thach agarose dé xac dinh dugc cac da
hinh don gen [94].
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Phuong phap RFLP-PCR duoc sir dung dé phan tich kiéu gen cua 3
SNP LPL rs320, LIPC rs2070895 va NPC1L1 rs2072183. Cac budc nhu sau:
Bwéc 1: Dung phan tmg PCR dé khuéch dai doan gen chtra SNP
* Cap mdi st dung:

- Xé4c dinh diém da hinh don nucleotide LPL rs320, LIPC rs2070895 va
NPC1L1 rs2072183: Sur dung thong tin tir co s& dir liéu tir Trung tam Thong
tin Cong nghé Sinh hoc Québc gia-NCBI cia My, lua chon GRCh38.p14
(NC_000015.10), tir d6 thiét ké cac doan moi chwra bién thé.

- Thiét ké moi cho phan tng PCR : Cac doan méi dugc chon co do dai
Iy twong tir 18 dén 22 nucleotide va ham lugng G va C tir 40% dén 60%. Diéu
nay dam bao nhiét do ndng chay cua cac doan moi khoang 50°C dén 65°C. Str
dung cac cong cu truc tuyén Primer3 (https://bioinfo.ut.ee/primer3-0.4.0/)
va trang web: http://primerl.soton.ac.uk/primerl.html dé thiét ké moi xudi,
moi ngugc.

Bdang 2.5. Trinh tw nucleotide ciia cdc cdp moi theo phwong phdap RFLP-PCR

SNP Mai Trinh tw moi

rs320F 5’- GATGCTACCTGGATAATCAAAG -3’
HPL 18320 rs320R 5’- CTTCAGCTAGACATTGCTAGTGT -3’
LIPC rs2070895F  5’- GGCAAGGGCATCTTTGCTTC -3’

rs2070895 rs2070895R 5’ - GGTCGATTTACAGAAGTGCTTC -3

NPC1L1  rs2072183F 5'-GGGATGACAGATAGCACCAA-3
rs2072183 rs2072183R 5'-GACATCACCTTCCACCTCTTG-3'



http://primer1.soton.ac.uk/primer1.html
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* Thanh phan phan tng

Bdng 2.6. Thanh phdn cia phdn #ing RFLP-PCR

Lwong can/phan wng

Thanh phan SNP LPL SNP LIPC  SNP NPC1L1
rs320 rs2070895  rs2072183

Nudc tinh sach 2,5 ul 8,5 ul 8,5 ul
Gotaqg Green PCR 6,0 pl 7,5 ul 7,5 ul
Master mix (2x)

Mbi Xudi 0,75 ul 1,0 pl 1,0 pl
Mbi nguoc 0,75 pl 1,0 pl 1,0 pl
ADN mau 2,0 ul 2,0 ul 2,0 ul
Tong luong 12,0 pl 20 20

* Chu trinh nhiét cho cac phan ung

Bdng 2.7. Chu trinh nhiét ciia phdn #eng RFLP-PCR

SNP Khéi dau Biéntinh Gianméi Kéodai Séchuky Kétthic

94°C 94°C 57°C 72°C 32 (hoac 72°C

LPL rs320 _ _ A . .
3 phat 30 giay 30gidy  40giay  35vong) 8 phat

LIPC 94°C 94°C 55°C 72°C 32 (hodc 72°C
rs2070895 3 phat 30 giay 30gidy 30giay 35vong) 8 phat
NPC1L1 94°C 94°C 56°C 72°C 32 (hoic 72°C
rs2072183 5 phat 30 giay 30giay 30giay  35vong) 8 phut

Buwéc 2: bién di dé kiém tra san pham PCR

Pién di kiém tra san pham PCR trén agarose gel 2,0%, 100V trong 40
phut, ding dém TBE 0,5X, nhuém Redsafe, st dung thang chuan ADN 100
bp, kich thuéc bang dién di thé hién trong Bang 2.10
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Bdang 2.8. Kich thuwéc san pham dién di phan tich SNP

SNP Kich thwéc san pham
LPL rs320 355 bp
LIPC rs2070895 411 bp
NPC1L1 rs2072183 437 bp

Buwéc 3: U san pham PCR véi enzym cit giéi han
Bdang 2.9. Thanh phan va lweng phdn #ng cia phan i#ing RFLP-PCR

Lwong can/phan &ng

Thanh ph?ln SNP LPL SNP LIPC SNP NPC1L1
rs320 rs2070895 rs2072183
Nudc tinh sach 12,4 ul 9,0 ul 7,0 ul
CutSmart® NEBBuffer 10X 2,4 ul 3,2 ul 3,5 ul
Enzym 0,3 (HindlIlI) 0,3 ul (Dral) 0,5 ul (Taql)
San pham PCR 5,0 pl 7,2 ul 5,0 pl
Tong luong 20 20 pl 16 pl

Bdng 2.10. Trinh tw nhdn biét déc hiéu ciza enzym gidi han

SNP Enzym Vi tri cit Nhigt dd i Thei gian i
LPLrs320  Hindlll g::::?]{féggg:g: 370C 20 phit
worosss D 3 aaair s 3°C 20pha
woiss T 3 aGam.y  6°C 20phi

Budc 4: Dién di kiém tra san pham sau khi u enzym

L4y san pham dién di kiém tra san pham sau G voi enzym trén thach
agarose 2,0%, dung dém TBE 0,5X, nhuém RedSafe, sir dung thang chuan
ADN 100 bp. Kiém tra san pham sau khi dién di trén may Geldoc. Danh gia
két qua kiéu gen bang kich thudc cia cac bang dién di thu dugc.

Buwéc 5: Boc két qua
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Bdng 2.11. Kich thwéc va sdn phdam phan tich SNP nghién cizu bang phdn
irng RFLP-PCR

SNP Kiéu gen Kich thuéc san pham

GG 355 bp

LPL rs320 TT 217bp va 138 bp
TG 355 bp, 217 bp va 138 bp
AA 301 bpva 110 bp

LIPC rs2070895 AG 411 bp, 301 bp va 110 bp
GG 411 bp
cC 437 bp

225712"1183 GG 268 bp, 169 bp
GC 437 bp, 268 bp, 169 bp

2.6.2. Phwong phap AS-PCR

Phuong phap AS-PCR duoc tién hanh dya trén hai phan @ng PCR song
song Vva riéng biét, mdi phan tng sir dung mot cap moi dac hiéu tai dau 3 dé
nhan biét mot alen trén doan ADN. Su xuat hién cua alen dugc nhan biét béi
su Xuat hién cua bang véi kich thude (bp) da biét bat mau trén hinh anh dién
di trén thach san pham PCR [90].

Phuong phap AS-PCR duoc str dung dé phan tich kiéu gen cua 3 SNP
LPL rs320, LIPC rs2070895, NPC1L1 rs2072183. Cac budc nhu sau:
Buwéc 1. Thuc hién phan ing PCR
* Cap mai sir dung:

- Xéc dinh diém da hinh don nucleotide LPL rs320, LIPC rs2070895 va NPC1L1
rs2072183: St dung thong tin tir co s¢ dit liéu tir Trung tam Thong tin Cong
nghé¢ Sinh hoc Qudéc gia-NCBI cua My, Ilya chon GRCh38.p14
(NC_000015.10), tir d6 thiét ké cac doan moi chtra bién thé.

- Thiét ké méi cho phan ang PCR : Cac doan mdi dugc chon c6 do dai
Iy twong tir 18 dén 22 nucleotide va ham lugng G va C tir 40% dén 60%. Diéu
nay dam bao nhiét do ndng chay cua cac doan méi khoang 50°C dén 65°C. Str
dung céc cong cu truc tuyén Primer3 (https://bioinfo.ut.ee/primer3-0.4.0/) va
trang web: http://primerl.soton.ac.uk/primerl.html dé thiét ké hai méi xudi,
mot mdi nguoc cho mdi SNP nghién ciu.


http://primer1.soton.ac.uk/primer1.html
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Bdng 2.12. Cap méi s dung cho phdan #ng AS - PCR

SNP Tén moi Trinh tw moi
rs320Ft 5’ GATCGCTATAGGATTTAAAGTT 3’
LPL rs320 rs320Fg 5’GATCGCTATAGGATTTAAAGTG 3’
rs320R 5’ TCTGCCTTCAGCTAGACATT 3’
Lipe rs2070895Fg 5 ACACAACACAGTAGCTTTACG 3’
rs2070895Fa 5 ACACAACACAGTAGCTTTACA 3’
rs2070895
rs2070895R 5 TCTTGGTAATTTCTGAAGCC 3’

NPC1L1 rs2072183Fc

5 CCAGGTAGAAGGTGGAGTTC 3°

rs2072183 rs2072183Fg

5" CCAGGTAGAAGGTGGAGTTG 3°

rs2072183R

5" TCAACTTCCAGGGAGACAC 3°

* Thanh phan phdn ing
Bdng 2.13. Thanh phdn phdn #ing cho phdn #ng AS — PCR

Lwong can/phan wng

Thanh phan SNP LIPC SNP NPC1L1
SNP LPL rs320
rs2070895 rs2070183

Nudc tinh khiét 4,5 ul 45 ul 45 ul
PCR Master mix 4,0 ul 4,0 ul 5,0 ul
Mai xubi 1 0,75 ul 0,75 ul 1,25 pl
MO6i xudi 2 0,75 pl 0,75 pl 1,25 pl
MO6i nguoc 0,75 pl 0,75 pl 1, 25 pl
ADN mau 2,0 ul 2,0 ul 3,0 ul

Tong lugng 12 ul 12 ul 15 pl
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* Chu trinh nhiét cua phan ung
Bdng 2.14. Chu trinh nhiét cho phdn i#ng AS-PCR

SNP Khéi dau Biéntinh Gianméi Kéodai Séchuky Kétthic

95°C 95°C 54°C 72°C 32 (hoac 72°C
LPL rs320 ] N n n . ]

3 phut 30 giay 30giay 40giay 35vong) 8 phut
LIPC 95°C 95°C 54°C 72°C 32 (hoac 72°C
rs2070895 3 phut 30 giay 30gidy  40giady  35vong) 8 phut
NPC1L1 95°C 95°C 57°C 72°C 32 (hoac 72°C
rs2072183 3 phut 30 giay 30gidy  40giay  35vong) 8 phat

Buwéc 2. Dién di kiém tra san pham sau khi thuc hién phan tng PCR
bién di kiém tra san pham PCR trén agarose 2,0%, 100V trong 40 pht,
dung dém TBE 0,5X, nhuém Redsafe, stir dung thang chuan ADN 100 bp.
Bdang 2.15. Kich thwéc sdn pham sau phdan i#ng AS-PCR

SNP Kich thwéc san pham
LPL rs320 240 bp
LIPC rs2070895 289 bp
NPC1L1 rs2072183 228 bp

Buéc 3. Doc két qua
Bdng 2.16. Poc két qud cia phdn fing AS-PCR

Kich thwéc

SNP Xacdinhalen1 Xacdinhalen2 Kiéugen R
san pham

Co bang Khong bang TT

LPLrs320 Khoéng bang Co6 bang GG 240 bp
Co6 bang Co6 bang GT

LIPC Co6 bang Khong bang GG
Khong bang Co6 bang AA 289 bp

rs2070895
Co bang Co bang GA

NPC1L1
Co bang Khong bang CC 228 bp

rs2072183
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2.6.3. Phwong phap gidi trinh tu gen

Kiéu gen dugc xac dinh bang phuong phap giai trinh ty Sanger. Lya
chon 3 mau ADN c6 3 kiéu gen khac nhau cua SNP di dugc xac dinh kiéu
gen bang phuong phap RFLP-PCR hoic AS-PCR dé thuc hién giai trinh tu
theo phuong phap Sanger.

Str dung cac cap mdi, thanh phan phan ¢ng va chu trinh nhiét da dugc
t6i uu hoa & phuong phap RFLP-PCR tai muc 6.2.1 dé dung cho phuong phap
giai trinh tu Sanger.

Bwéc 1: Dung phan tng PCR dé khuéch dai doan gen chira SNP

Str dung cap méi, lwong phan @ng, chu trinh nhiét da duoc xac dinh tir
phan tng RFLP-PCR tai myc 6.2.1.

Bwéc 2: Bao quan san pham theo quy dinh sau phan tng, gui di giai trinh tu
theo phuong phap Sanger tai Vién cong nghé ADN va phan tich di truyén-
GENLAB.

Buwéc 3: Str dung phan mém Bioedit dé doc két qua giai trinh tu xac dinh kiéu
gen. Két qua giai trinh ty da cho kiéu gen twong dong véi kiéu gen khi phan
tich theo phuong phap RFLP-PCR vi AS-PCR.

2.7. Bién s6 trong nghién ciu

Bién sd nghién ciru da duoc xac dinh va do luong trong nghién ciu cat
ngang trén ddi trong ngudi trudng thanh tir 40-64 tudi nam 2011 gom:

- Tudi: 12 bién dinh luong, duoc tinh theo s6 nim.

- Gidi: 1a bién dinh tinh, dugc phan loai gém Nam va Ni.

- BMI: la bién dinh luong, dwoc tinh dua vao can nang va chiéu cao cua
d6i twong nghién cau theo cdng thic BMI = can ning/chiéu cao binh phuong,
don vi la kg/m?.

- Vong eo: 1a bién dinh lugng, chu vi vong eo, don vi la cm.
- Tinh trang an man: la bién dinh tinh, duoc phan loai gé)m an nhat, an

binh thuong, an man.
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- Tinh trang dinh dudng: 1a bién dinh tinh, dugc phan loai gdm binh
thuong, béo phi

- Hat thudc l4: 13 bién dinh tinh, dugc phan loai gém c6 hat thude, trudc
hat- hién khong, khéng hut thude.

- Ubng ruou: la bién dinh tinh, dwgc phan loai gom khéng udng, muc 1,
muc 2, mac 3, mic 4. Trong d6 mirc 1< 1 don vi lan udng/thang; 1 don vi lan
udng/thang < muac 2 < 4 don vi 1an ubng/thang; 1 don vi lan udng/tuan < muc
3 < 3 don vi lan udng/tuan; mac 4 > 2 don vi lan udng/ngay (quy wdc 1 chén
ruou 50ml hoic 1 lon bia 330ml twong duwong véi 1 don vi lan uong)

- Thoi gian ngoi/ngay: 1a bién dinh lugng, la tong thoi gian ngdi/ngay,
duoc phan loai gom < 4h/ngay va > 4h/ngay

- Thoi gian ngi/ngay: la bién dinh luong, l1a thoi gian ngu vao budi
tdi/ngay, duoc phan loai gdm 6-7h/ngay, < 6h/ngay va > 8h/ngay.

Bién s nghién cau duoc xac dinh trong nghién cuu giai doan 2018-
2024 cua chang toi gom:

- Tang LDL-C: la bién dinh tinh, dugc phan loai ting khi ndong d¢6 LDL-
C trong mau > 3,4 mmol/L va khong tiang khi nong d¢6 LDL-C trong mau <
3,4 mmol/L (theo NCEP ATPIII).

- Giam HDL-C: la bién dinh tinh, dugc phan loai giam khi nong do
HDL-C trong mau < 1,03 mmol/L va khéng giam khi néng do HDL-C trong
mau >1,03 mmol/L (theo NCEP ATPIII).

- Tang TG: 1a bién dinh tinh, dugc phan loai ting khi ndng d6 TG trong
mau > 1,7 mmol/L va khong ting khi nong d6 TG trong mau <1,7 mmol/L
(theo NCEP ATPIII).

- Tang TC: 1a bién dinh tinh, dugc phan loai ting khi nong do TC trong
mau > 5,2 mmol/L va khong ting khi nong d6 TC trong mau <5,2 mmol/L
(theo NCEP ATPIII).
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- Kiéu gen SNP LPL rs320: la bién dinh tinh, dugc phan loai gém kiéu
gen GG, TT va TG.

- Kiéu gen SNP LIPC rs2070895: la bién dinh tinh, duoc phan loai gdm
kiéu gen GG, AA va GA.

- Kiéu gen SNP NPC1L1 rs2072183: la bién dinh tinh, duoc phan loai
gom kiéu gen CC, GC va GG.

- Piém nguy co di truyén (Genetic Risk Scores, GRS): la bién dinh
luong, phan loai gém 1-2 alen nguy co, 3-4 alen nguy co va 5-6 alen nguy co.
2.8. Phwong phap phan tich va xir ly sé liéu

S6 lieu duoc nhap bang phan mém EpiData va Exel, phan tich trén
phan mém SNPStats va SPSS 16.0.

Cac bién dinh luong tuan theo phan phdi chuan duoc biéu dién bang
gia tri trung binh va d6 léch chuan, gia tri p nhan duoc tir kiém dinh Student’s
t-test khi so sanh hai nhém; cac bién dinh lwong khéng tuan theo phan phoi
chuan duogc biéu dién bang trung vi va khoang tir phan vi, gia tri p nhan dugc
tir kiém dinh Mann-Withney-U-test hoic Kruskal-Wallis H test.

Cac bién dinh tinh duoc biéu dién bang ty I¢ phan trim giita hai nhom
nghién ctu gia tri p nhan duoc tir phép kiém y 2. Cac mé hinh di truyén gia
dinh gém déng troi, troi, 1an, siéu troi dugc phan tich va sé liéu phu hop nhat
khi gia tri Akaike information criterion (AlC) nho nhat.

M6 hinh hdi quy logistic don bién va da bién duoc sir dung dé phan
tich mdi lién quan gitra kiéu gen voi nguy co mac rdi loan lipid mau, TC, TG,
LDL-C, HDL-C va HDL-C khi chua hiéu chinh va khi hiéu chinh véi mot sd
yéu t6 dinh dudng, 16i song. Cac bién duoc lya chon vao md hinh sau khi
danh gia da cong tuyén multicolinearity.

- Piém nguy co di truyén duoc tinh tir tong sé alen nguy co: alen T cua

SNP LPL rs320, alen G cua SNP LIPC rs2070895 va alen G cua SNP
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NPC1L1 rs2072183.
2.9. Pao dwc nghién ciru

Nghién ctu ndy duoc chi nhiém dé tai “Nghién cau thuan tap 5 nim vé
bénh dai thao duong tip 2 va hoi chang chuyén hoa: Vai tro 16i séng va di
truyén, ma s6 106-YS.01-2015.10 do Quy phat trién Khoa hoc va céng nghé
Quéc gia tai trg (NAFOSTED), “Su nhay cam d6i véi bénh dai thao duong
typ 2 & ngudi Viét Nam: Vai tro va sy tuong tac gitra cac yéu td di truyén va
16i séng" da dugc Hoi dong dao duc trong nghién cau y sinh cia Vién Vé
sinh dich té trung wong chap thuan tai van ban s6 18/HDPD ngay 24/3/2011,
cho phép sir dung mot phan sb liéu va mau mau luu cua dé tai tai Vién Dinh
dudng dé thyc hién phan tich gen. Nghién ciru da dugc Vién Dinh dudng giao
cho nghién czu sinh thuc hién tai quyét dinh s6 30/QD-VDD ngay 08/1/2019.

Tat ca thong tin trong dé tai déu duoc bao mat. Cac s liéu thu thap ca
nhan veé kiéu gen, alen va cac thong tin khac trong dé tai chi sir dung cho muc

dich nghién cau, khong sir dung cho bat ky muc dich nao khac.
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CHUONG 3
KET QUA

3.1. Pic diém cia ddi twong nghién ciru

Bdng 3.1. Pdc diém ciia déi twong nghién ciu

Diic didm Nhom bénh  Nhém chirng
: (n = 487) (n = 487) P
- N 332 (68,2%) 323 (66,3%)
Gioi 0,292°¢
Nam 155 (31,8%) 164 (33,7%)
BMI (kg/m?) 21,61+ 2,76 20,78 + 2,55 0,000 @
Tubi (nim) 51,56 50,06 0,000 ®
(46,00 - 57,00) (45,00 - 55,00)
Vvong eo (cm) 14,77 72,50 0,000°
(69,00 - 81,00) (67,00 -77,25)
TC (mmol/L) 4,65 3,97 0,000°
(4,03 - 5,17) (3,93 - 4,33)
LDL-C (mmol/L) 3,12 2,46 0,000°
(2,63 - 3,70) (2,15 - 2,83)
TG (mmol/L) 2,10 1,04 0,000°
(1,17 - 2,62) (0,84 - 1,19)
HDL-C (mmol/L) 1,33 1,43 0,000°
(0,94 - 1,60) (1,18 - 1,60)
Anmin 95 (19,5%) 78 (16,2%)
Tinhtrang __
o An nhat 77 (15,8%) 71 (14,7%) 0,293
an man V
An binh thuong 314 (64,6%) 333 (69,1%)
Binh thudng 429 (88,5%) 456 (94,2%)
Tinhtrang (BMI <25 kg/mz) 0,001°¢
béo phi Béo phi 56 (11,5%) 28 (5,8%)
(BMI >25 kg/m?)
Khong hat 378 (77,6%) 357 (73,3%)
HGE thUOC i dang hit 63 (12,9%) 92 (18,9%)  0034¢
|4
Trudc day hut, 0 38 (7,8%
hién khong 46 (9,5%) (7.8%)
] Khong uong 328 (67,4%) 320 (65,7%)
Udng ruou 0,403°¢

< 1lan/thang

23 (4,7%)

30 (6,2%)
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Nhom bénh  Nhém chirng

Dediem (n = 487) (n = 487) P
1-4 lan/thang 32 (6,6%) 21 (4,3%)
1-13 lan/tuan 64 (12,5%) 70 (14,4%)
> 2 lan/ngay 43 (8,8%) 46 (9,4%)
6 < thoi gian 296 (62,5%) 299 (62,6%)
Thoigian <7h 0132¢
ngingly < 6h 75 (15,8%) 57 (11,9%) ,
> 8h 103 (21,7%) 122 (25,5%)
Thoi gian < 4h/ngay 325 (66,7%) 308 (63,2%) 0.141¢
ngoi/ngay > 4h/ngay 162 (33,3%) 179 (36,8%) ’

(a) cdc bien dinh hrong tuan theo phan phai chudn dwoc biéu dién bang gid tri trung binh
va dg léch chuan, gid tri p thu dwoc tir kiém dinh Student ’s-T test; (b) cdc bién dinh lwong
khong tuan theo phan phai chudn duroc biéu dién bang trung vi va khodng ti phan vi, gid tri p
nhdn duoc tir kiém dinh Mann-Withney-U-test. () Cdc bién dinh tinh diroc biéu dién bang tan
s6 (%), p nhdn dwoc tir kiém dinh chi-binh phwong. HDL-C: lipoprotein ¢ ty trong cao; LDL-
C: lipoprotein ¢ ty trong thdp; TG: triglyceride; TC: cholesterol toan phan.

Két qua trong Bang 3.1 da cho thay c6 sy khac biét co y nghia thong ké
(p<0,05) Vé tudi, BMI, vong eo, tinh trang dinh dudng, tinh trang hut thubc 14
cua dbi twong nghién cau & nhom bénh va nhom ching. Trong khi d6 khdng
c6 su khac biét vé gigi, tinh trang udng ruou, thoi gian ngdi/ngay, thoi gian
ngu budi ti/ngay, tinh trang an man giira hai nhém nghién cau (p>0,05). So
sanh cac chi s6 lipid mau ciing nhan thiy nhom bénh c6 nong do TC, TG,
LDL-C cao hon va nong d6 HDL-C thap hon so véi nhém chang véi su khac
biét co ¥ nghia thong ké p<0,001.

3.2. Moi lién quan giira cac SNP véi rdi loan lipid mau
3.2.1. Ty 1¢ alen va kiéu gen ciia cac SNP nghién ciru

Péi tugng nghién ctu di dugc xac dinh kiéu gen cia SNP LPL rs320
SNP LIPC rs2070895, SNP NPC1L1 rs2072183 bing phuong phap RFLP-
PCR, AS-PCR c6 két hop véi giai trinh tu gen bang phuong phap Sanger.

Ty 1¢ alen va ty 1& kiéu gen cua 3 SNP trong nghién ctiu duoc trinh bay
trong Bang 3.2, Bang 3.3, Bang 3.4. Két qua nghién ctu cho thay ty 18 alen va
ty 1& kiéu gen caa cac SNP tuan theo quy luat can bang Hardy Weinberg.
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Bdng 3.2. Phan bé kiéu gen va ty | alen ciza SNP LPL rs320

Kiéu gen n* (%) Nhém bénh  Nhém chieng Tong p
(n=467) (n=478) (n=945)
TT 260 (56,0) 257 (54,0) 517 (55,0)
TG 169 (36,0)  185(38,0) 354 (37,0) 0,710
GG 38 (8,0) 36 (8,0) 74 (8,0)

Alen n” (%)

T 689 (74,0) 699 (73,0) 1388 (73,0)
0,240
G 245(26,0) 257 (27,0) 502 (27,0)
Can bang Hardy Weinberg 0,190 0,730

Gid tri p thu dwoc tir phan tich y 2 test, n* la s6 ngwoi mang kiéu gen, alen
trong mdu nghién cutu

o T4 73 73 o 56 5 55
50

60 38 37
0 36

40 % 27 27 30

20 20 8 8 8
10

0 0 [] [] N
Nhom bénh - Nhom ching  Tong Nhémbénh ~Nhomchimg — Tong
NTHG uTT BTG HGG

Hinh 3.1. Phan bé alen va kiéu gen ciia SNP LPL rs320

Ty Ié alen G va alen T cia SNP LPL rs320 trong quan thé lan luot I3
27% va 73%. Ty Ié nguoi c6 kiéu gen TT ¢ nhém bénh cao hon & nhom
chung (56% & nhém bénh va 54% & nhém chang). Ty 16 kiéu gen TT, TG,
GG trong quan thé lan luot 13 55%, 37% va 8% (Bang 3.2, Hinh 3.1).
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Bdng 3.3. Phan bé kiéu gen va ty | alen ciia SNP LIPC rs2070895

Kiéu gen n* (%) Nhém bénh  Nhém chitng Téng p
(n=452) (n=464) (n =916)
GG 168 (37,2) 187 (40,3) 355 (38,8)
GA 213 (47,1) 200 (43,1)  413(450) 0,469
AA 71 (15,7) 77(16,6) 148 (16,2)
Alen n™ (%)
G 549 (61,0) 5749 (62,0) 1123 (61,0)
A 355(39,0)  354(38,0) 709 (39,0)
Can biang Hardy Weinberg 0,840 0,060

Gid tri p thu dwoc tir phan tich y 2 test; n* la sé ngwoi mang alen, kiéu gen
trong mau nghién cu.

70 50
61 62 61

47,1
43,1 .
60 40,3
0 32 38,8
50 15
39 38 39
0 30
25
20 15
10
10
5
0 0

Nhom bénh Nhom chimg Tong Nhom bénh Nhom ching Tong
GEA GG MGA HAA
Hinh 3.2. Phan bé alen va kiéu gen ciia SNP LIPC rs2070895
Ty ¢ alen A caa SNP LIPC rs2070895 trong quan thé & nhom ching la
39% va & nhom bénh la 38%. Ty I¢ alen G va alen A lan luot 1a 61% va 39%.
Ty 1& kidu gen GG, GA va AA lan luot la 38,8%, 45,0% va 16,2% (Bang 3.3,
Hinh 3.2).
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Bdng 3.4. Phan bé kiéu gen va ty 1¢ alen ciza SNP NPC1L1 rs2072183

Kiéu gen n* (%) Nhém bénh  Nhém ching  Téng p
(n=458) (n=467) (n=925)
GG 137(30,0) 146 (31,0) 283 (30,0)
GC 241 (53,0)  246(53,0) 487 (530) 0,814
cc 80 (17,0) 75(16,0) 155 (17,0)

Alen n” (%)

G 515 (56,0) 538 (58,0) 1053 (57,0)
0,027
C 401 (44,0 396 (42,0) 797 (43,0
Can bang Hardy Weinberg 0,160 0,110

Gid tri p thu dwoc tr phan tich x 2 test; n* la s6 nguoi mang kiéu gen, alen
trong mau nghién cuu
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Hinh 3.3. Phan bé kiéu alen va kiéu gen ciia SNP NPC1L1 rs2072183

Ty 1& alen C caa SNP NPC1L1 rs2072183 trong quan thé & nhém ching la
42% va & nhom bénh 14 44%. Ty ¢ alen G va alen C lan luot la 57% va 43%. Ty
16 kiéu gen 30 % GG, 53% GC va 17% CC trong quan thé (Bang 3.4, Hinh 3.3).



3.2.2. So sdnh néng dé lipid mdu theo 3 kiéu gen ciza méi SNP nghién ciu

Bang 3.5 trinh bay két qua so sanh ndng do lipid mau caa ddi tuong nghién

cau theo timg kiéu gen cua SNP LPL rs320 trén ting nhém mau nghién cau.

Bdang 3.5. Cdc chi sé lipid mdu theo kiéu gen ciza SNP LPL rs320

Chi s6 lipid mau Kiéu gen p
o TT TG GG

Nhém bénh (n"=260) (n"=169) (n'=38)
Triglyceride 2,12 2,02 2,00 0,725
(mmol/L) (1,95-229)  (1,84-220)  (1,49-251)

4,60 4,56 4,80 0,261
TC (mmol/L) (4,57-4,80)  (441-471)  (4,49-511)

3,06 3,15 3,28 0,318
LDL-C (mmol/L) (2,94-317)  (3,01-329)  (2,94-3,61)

1,34 1,31 1,41 0,701
HDL-C (mmol/L) (1,26-1,43)  (1,23-1,40)  (1,19-1,64)
Nhom chén T TG GG

g (n"=257) (n"=185) (n"=36)

Triglyceride 1,02 1,07 1,01 0,309
(mmol/L) 098-106)  (1,02-112)  (0,90-1,11)

3,96 3,97 4,03 0,790
TC (mmol/L) (3,89-4,03)  (3,88-4,06) (3,88 - 4,18)

2,50 2,42 2,42 0,212
LDL-C (mmol/L) (244-256)  (234-250) (2,26 - 2,58)

1,43 1,43 1,46 0,839
HDL-C (mmol/L) (139-147)  (1.37-148) (1,37 - 1,56)

Cdc bién khdng tuan theo phan phéi chudn duwoc biéu dien bang gid tri trung vi va

khodng tiz phan vi, gid tri p thu dwoc bang kiém d@inh Kruskal-Wallis H test. HDL-C:

lipoprotein cé ty trong cao; LDL-C: lipoprotein cé ty trong thdp; TC: cholesterol toan

phan; n" la sé ngieoi mang kiéu gen trong mau nghién citu
Két qua phan tich thanh phan lipid mau theo kiéu gen tai Bang 3.5 cho

thay khong coé su khac biét c6 y nghia thong ké vé nong do cac chi so lipid

mau bao géom TC, triglyceride, HDL-C, LDL-C theo tirng kiéu gen trén ting

nhom mau nghién cau (p>0,05).

M&i lién quan gitra kiéu gen caa SNP LIPC rs2070895 trén ting nhom
mau nghién ciru voi tiing thanh phan lipid mau gom TC, TG, HDL-C, LDL-C
duoc trinh bay tai Bang 3.6.
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Bdng 3.6. Cdc chi sé lipid mdu theo kiéu gen ciza SNP LIPC rs2070895

Chi s6 lipid mau Kiéu gen p
AA GA GG
Nhom bénh . . .
(n"=71) (n"=213) (n"=168)
2,01 2,07 2,01 0,868
TG (mmol/L)
(1,75-2,28) (1,91-2,23) (1,83-219)
4,57 4,64 4,69 0,723
TC (mmol/L)
(3,31-4,84) (452-4,76) (4,53-4,83)
3,13 3,10 3,13 0,946
LDL-C (mmol/L)
(2,92 - 3,35) (2,98-3,23) (2,95-3,35)
1,32 1,33 1,33 0,973
HDL-C (mmol/L)
(1,15-1,49) (1,26 -1,41) (1,15-1,49)
AA GA GG
Nhom chirng . . .
(n"=77) (n"=200) (n"=187)
1,01 1,07 1,02 0,273
TG (mmol/L)
(0,96 -1,07) (1,02-1,11) (0,97 -1,07)
3,98 3,95 3,98 0,896
TC (mmol/L)
(3,87 - 4,10) (3,86-4,04) (3,90-4,05)
2,44 2,45 2,47 0,824
LDL-C (mmol/L)
(2,29 - 2,58) (2,38-2,52) (2,40-2,54)
1,45 1,44 1,42 0,716
HDL-C (mmol/L)
(1,35-1,55) (1,39-149) (1,37-1,46)

Cdc bién khdng tuan theo phan phéi chudn duwoc biéu dién bang gid tri trung vi va
khodng tiz phan vi, gid tri p thu dwoc bang kiém d@inh Kruskal-Wallis H test. HDL-C:
lipoprotein cé ty trong cao; LDL-C: lipoprotein cé ty trong thap; TG: triglycerride; TC:
cholesterol toan phan; n” la sé ngwoi mang kiéu gen trong mau nghién ciu.

Bang 3.6 cho thay nong do thanh phan lipid mau gom TG, TC, HDL-C va
LDL-C theo tirng kiéu gen GG, GA va AA cia SNP LIPC rs2070895 trén ting

nhom mau nghién cau khdng c6 su khac biét co y nghia thong ké (p>0,05).
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Bang 3.7 trinh bay két qua so sanh ndng do lipid mau géom TC, TG,
HDL-C, LDL-C theo tung kiéu gen cia SNP NPC1L1 rs2072183 trén ting
nhom mau nghién cau.

Bdng 3.7. Cdc chi sé lipid mdu theo kiéu gen ciza SNP NPC1L1 rs2072183

Chi s lipid mau Kiéu gen 2
Nhém bénh (ng:zcéo) (n*igm) (n*ElG37)
TG (mmol/L) (1,727’?27,38) (1,95’.1(;,29) (1,73’?2,20) e
TC (mmol/L) (4,2([31’-42,65) (4,54;_62,82) (4,5?-63,85) e
LDL-C (mmol/L) (2,83;.0;32) (2,93’.1 g,zz) (3,03’-1 2,32) o
HDL-C (mmol/L) (1,1;’.251),39) (1,23’?2,48) (1,2i’:0’(1),39) e
Nhém chirng E:_C *(EC *C—;G

(n*=75) (n"=246) (n"=146)
TG (mmol/L) (0’93’?2’13) (0,9é’?io7) (1,03’??10) o
TC (mmol/L) (3’93’?3,20) (3,83’.93,01) (3,82’-9?1,06) o
LDL-C (mmol/L) (2’3§’f1 ;,59) (2,3(§’f1 3,49) (2,4%ES 3,59) o
HDL-C (mmol/L) (1,3\%’-41,48) (2,3&%,46) (1’43’_4?,43) 0,511

Cdc bién khong tuan theo phan phéi chudn dwoc biéu dién bang gid tri trung vi va
khodng tiz phan vi, gid tri p thu dwoc bang kiém dinh Kruskal-Wallis H test. HDL-C:
lipoprotein cé ty trong cao; LDL-C: lipoprotein ¢4 ty trong thap; TG: triglycerride; TC:

cholesterol toan phdn; n* la sé ngwoi mang kiéu gen trong mau nghién citu

Bang 3.7 cho thay ndng do thanh phan lipid mau gom TG, TC, HDL-C
va LDL-C theo ting kiéu gen GG, GC va CC cua SNP NPC1L1 rs2072183
trén ting nhom mau nghién ctu khong co su khac biét cé ¥ nghia théng ké
(p>0,05).
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3.2.3. Mgi lién quan caia cac SNP véi réi logn lipid mdu va réi loan ting
thanh phan lipid mdu

Nguyén nhén gy RLLM duoc biét dén l1a do yéu tb di truyén va yéu té
mdi truong. Trong do yéu té di truyén cé thé anh hudong téi mot thanh phan
hoac nhiéu thanh phan cua lipid mau. Do do, nghién cuu sir dung cac md hinh
gia dinh di truyén dé phan tich méi lién quan cua tirng SNP véi réi loan lipid
mau ciing nhu rdi loan tirng thanh phan lipid mau.

Cac mo hinh gia dinh di truyén duoc phan loai gdbm mé hinh dong troi,
md hinh trdi, mé hinh 13n va md hinh siéu troi dya trén gia thuyét alen gay
bénh la alen troi hay alen lan.

M6 hinh gia dinh dugc lra chon dé phan tich trong cac phan tiép theo
khi d4p tng cac tiéu chuan cu thé nhu sau: (1) c6 gia tri AIC thap; (2) c6 gia
tri p thap; (3) co khoang 95%CI nho.

Nghién ctu sir dung cac mé hinh gia dinh di truyén, phan tich hoi quy
logistic dé phan tich méi lién quan cua SNP LPL rs320, SNP LIPC
rs2070895, SNP NPC1L1 rs2072183 vai réi loan lipid mau, réi loan ting
thanh phan lipid mau.
3.2.3.1. Phan tich don bién moi lién quan cia SNP LPL rs320 véi roi logn
lipid mdu, réi logn tig thanh phan lipid mau.

Bdng 3.8. Méi lién quan gia SNP LPL rs320 vgi réi loan lipid mdu

M6 hinh Nr;?rzl/f)))?”h Nh‘;]rl"(g;)“’”g OR(95%CI) p  AIC
Pong troi
/T 260 (55,7) 257 (53.8) 1
T/G 169 (36,2) 185(38,7) 0,90 (0,69-1,19) 0,720 1347,0
GIG 38 (8,1) 36 (7,5) 1,04 (0,64 - 1,70)
Troi
/T 260 (55,7) 257 (53,8) 1
T/G- G/G 207 (44,3) 221 (46,2) 0,93(0,72-1,20) 0,560 13154
Lan
T/T-TIG 429 (91, 9) 442 (92,5) 1
GIG 38 (8,1) 36 (7,5) 1,09 (0,68-1,75) 0,730 13156
Siéu troi
T/T-GIG 298 (63,3) 293 (61,3) 1
T/G 169 (36,2) 185(38,7) 0,90 (0,69 - 1,17) 0,430 13151
Cong hop moi alen 0,97 (0,79-1,18) 0,760 1315,6

Gia tri OR, p thu duoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cay 95%)
Akaike information criterion (AIC): chi s6 danh gid mire dé phit hop cia cac md hinh théng ké; n*
la sé nguwoi mang kiéu gen trong mau nghién cuu.
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Bdang 3.9. Méi lién quan gia SNP LPL rs320 véi #ing triglyceride

Nhom bénh  Nhém chirng

M4 hinh o (%) " (%) OR (95%CiI) p AIC
pong troi
TIT 152 (53,7) 365 (55,1) 1
TIG 110 (38,9)  244(36,9) 1,09 (0,81-146) 0,820 11610
GIG 21 (7,4) 53 (8,0) 0,95 (0,56 - 1,63)
Troi
TIT 152 (53,7) 365 (55,1) 1
TIG-GIG  131(463) 297 (44,9)  1,06(0,80-1,40) 0,680 11592
Lan
TIT-TIG 262 (92,6) 609 (92,0) 1
GIG 21 (7,4) 53 (8,0) 0,92 (0,54-1,56) 0,760 1159,3
Siéu troi
TIT-GIG 173 (61,1) 418 (63,1) 1
TIG 110(38,9)  244(36,9) 1,09(0,82-145) 0,550 1159,0
cong hop mdi alen 1,02(0,82-1,27) 0,840 11594

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy

95%). Akaike information criterion (AIC): chi sé danh gid mizc dé phi hop cua cac mo

hinh thang ké; n” la so ngwoi mang kiéu gen trong madu nghién cizu.
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Bdng 3.10. Méi lién quan gi#a SNP LPL rs320 véi giam HDL-C

Nhém bénh

Nhom chirng

M©& hinh 0" (%) n* (%) OR (95%Cl) p AlIC
pong troi
TIT 114 (55,1) 403 (54,6) 1
TIG 76 (36,7) 278 (37,7) 0,96 (0,69-1,34) 0,950 1001,2
GIG 17 (8,2) 57 (7,7) 1,05 (0,59 - 1,88)
Troi
T/T 114 (55,1) 403 (54,6) 1
T/G - GIG 931 (44,9) 335 (45,4) 0,98(0,72-1,33) 0,890 999,2
Lan
T/IT-TIG 190 (91,8) 681 (92,3) 1
G/G 17 (8,2) 57 (7,7) 1,07 (0,61-1,88) 0,820 999,2
Siéu troi
T/T-GIG 131 (63,3) 460 (62,3) 1
T/IG 76 (36,7) 278 (37,7) 0,96 (0,70-1,32) 0,790 999,2
C(f)~n-g hop 1,00 (0,78 -1,27) 0,990 999,3
moi alen

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khoang tin cay
95%). Akaike mformatlon criterion (AIC): chi so danh gia mizc do phi hop cua cac mod

hinh thong ké; n” la sé nguroi mang kiéu gen trong mau nghién citu.
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Bdng 3.11. Méi lién quan gi@a SNP LPL rs320 vdi ting LDL-C

Mb hinh ~ Nhom bénh — Nhém chirng OR (95%Cl) p  AIC
] n (%) n (%)
bong troi
T/T 94 (52,8) 423 (55,1) 1
T/G 65 (36,5) 289 (37,7) 1,00 (0,71-1,43) 0,320 917,9
GIG 19 (10,7) 55 (7,2) 1,55 (0,88 - 2,73)
Troi
T/T 94 (52, 8) 423 (55,1) 1
TIG+GIG  84(47,2) 344 (44,9) 1,09 (0,79-1,51) 0,600 917,9
Lan
T/T+TIG 159 (89,3) 712 (92,8) 1
GIG 19 (10,7) 55 (7,2) 1,54 (0,89-2,68) 0,130 915,9
Siéu tri
TIT+GIG 131 (63,5) 478 (62,3) 1
T/G 65 (36,5 ) 289 (37,7) 0,94 (0,67-1,33) 0,740 9181
Cong hop

n 1,14 (0,89 - 1,47) 0,290 9171
moi alen

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy
95%). Akaike information criterion (AIC): chi sé ddanh gid mize dé phi hop cia cdc mo
hinh thong ké; n” la sé ngiroi mang kiéu gen trong mau nghién cizu.

Két qua phan tich & Bang 3.8, Bang 3.9, Bang 3.10 va Bang 3.11 cho
thay khong c6 méi lién quan giira SNP LPL rs320 vai rdi loan lipid mau, ting
TG, ting TC, tang LDL-C va giam HDL-C & cac md hinh gia dinh di truyén
(p>0,05). Tuy nhién, khi phan tich méi lién quan gitta SNP LPL rs320 va
nong do LDL-C, két qua cho thay & mé hinh di truyén lan c6 gia tri AIC thap
nhat, gia tri p thap nhat do d6 mé hinh di truyén lin duoc tiép tuc dua vao
phan tich méi lién quan véi RLLM. Néng do LDL-C ¢ nhimg nguoi ¢ kiéu
gen GG c6 xu hudng cao hon so véi nhimg ngudi mang kiéu gen GT/ TT
(p=0,130).
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3.2.3.2. Phan tich don bién moi lién quan cia SNP LIPC rs2070895 vdi roi
logn lipid mdu va réi logn tig thanh phan lipid mau.
Bdng 3.12. Méi lién quan gia SNP LIPC rs2070895 véi réi loan lipid mdu

Nhom bénh  Nhém chéng

Mo hinh T " (6) OR (95%Cl) P AIC
pong troi
GIG 168 (37,2) 187 (40,3) 1
GIA 213(47,1)  200(43,1) 1,18(0,89-1,57) 0,480 1276,0
AJIA 71 (15,7) 77(16,6) 1,03 (0,70 - 1,51)
Troi
GIG 168 (37,2) 187 (40,3) 1

G/IA-AIA  284(628)  277(59,7) 1,14(087-149) 0330 12745

Lan
G/G-G/A  381(84,3) 387 (83,4) 1
AA 71 (15,7) 77 (16,6) 0,94 (0,66-1,34) 0,730 12743
Siéu troi
A/A-GIG  239(52,9) 264 (56,9) 1 0,230 12740
GA 213 (47,1) 200 (43,1) 1,17 (0,90 - 1,52)
Cong hop 1,05 (0,87 -1,26) 0,630 1275,2
moi alen

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy
95%). Akaike information criterion (AIC): chi sé danh gid mizc dé phit hop cia cac mo

hinh thang ké; n” la so ngwoi mang kiéu gen trong mau nghién cizu.



82

Bdng 3.13. Méi lién quan giiza SNP LIPC rs2070895 véi ting LDL-C

M6 hinh N';]‘frg)/g’)é”h NhﬁT(g;fng OR (95%Cl) P AIC
pong troi

GIG 62 (35,8) 293 (39,4) 1

GIA 83 (48) 330 (44,4)  120(0,83-1,72) 0630 8931
AIA 28 (16,2) 120 (16,1) 1,09 (0,67-1,79
Troi

GIG 62 (35,8) 293 (39,4) 1

G/IA-AIA  111(64,2)  450(60,6) 1,17 (0,83-165) 0,370 8912
Lan

G/G-G/A  145(838) 623 (838) 1

AIA 28 (16,2) 120 (16,1) 0,99 (0,63-1,55) 0,970 892,0
Siéu troi

GIG-A/A 90 (52,0) 413 (55,6) 1

GIA 83 (48,0) 330 (44,4) 1,17 (0,84-1,62) 0370 8912
Cong hop 1,07 (0,85-1,35) 0560 891,7
moi alen

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy

95%). Akaike information criterion (AIC): chi s¢ danh gid mize dé phui hop cia cdc

m6 hinh théng k&; n* la s¢ nguwroi mang kiéu gen trong mau nghién cuzu.
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Bdng 3.14. Méi lién quan giza SNP LIPC rs2070895 véi ting TC

Nhom bénh  Nhém chirng

Mo inh R " (%) OR (95%CI) P AIC
Pong troi
GIG 37 (36,6) 318 (39,0) 1
GIA 50 (49,5) 363 (445) 1,18(0,75-1,85) 0,630 641,9
AJA 14 (13,9) 134 (16,4) 0,90 (0,47 - 1,73)
Troi
GIG 37 (36,6) 318 (39,0) 1

GIA-AJA 64 (63,4) 497 (61,0) 1,10 (0,72-1,69) 0,650 640,6

Lan

GIG-GIA  87(86,1) 681 (83,6) 1

AIA 14 (13,9) 134 (16,4) 0,83 (0,46-1,50) 0,520 640,4
Siéu troi

GIG-AIA 51 (50,5) 452 (55,5) 1

GIA 50 (49,5) 363 (44,5) 1,21(0,80-1,83) 0,370 640,0
Cong hop 1,00 (0,74-1,34) 0,990 640,8
moi alen

Gid tri OR, p thu dwoc tir phan tich héi quy logistic véi 95% CI (Khodng tin
cdy 95%). Akaike information criterion (AIC): chi sé ddnh gid mize dg phir hop cua

cac md hinh thong ké; n* la s6 nguoi mang kiéu gen trong mau nghién ciu.
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Bdng 3.15. Méi lién quan giiza SNP LIPC rs2070895 vdi ting TG

Nhom bénh  Nhém chang

M6 hinh n" (%) n" (%) OR (95%CI) p AlIC
bong troi
G/G 96 (34,9) 259 (40,4) 1
G/A 138 (50,2) 275(42,9) 1,35(0,99-1,84) 0,130 11229
A/A 41 (14,9) 107 (16,7) 1,04 (0,68 - 1,59)
Troi
G/G 96 (34,9) 259 (40,4) 1

GIA-AIA 179 (65,1) 382 (59,6) 1,26 (0,94-169) 0,120 11224

Lan

G/IG-G/A 234 (85,1) 534 (83,3) 1
A/A 41 (14,9) 107 (16,7) 0,88 (0,59-1,30) 0,520 1124,5
Siéu troi
G/IG-A/A 137 (49,8) 366 (57,1) 1
G/A 138 (50,2) 275(42,9)  1,34(1,01-1,77) 0,046 11209
Cong hop moi alen 1,08 (0,88-1,32) 0,460 1124,3

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khoang tin cay
95%). Akaike information criterion (AIC): chi so danh gia mizc do phu hop cua cac mo
hinh thong ké; n” la so nguroi mang kiéu gen trong mau nghién cizu.

Két qua phan tich ¢ Bang 3.12, Bang 3.13, Bang 3.14 va Bang 3.15 cho
thay khong c6 méi lién quan giita SNP LIPC rs2070895 vai rdi loan lipid
mau, tang LDL-C, tang TG, tang TC va giam HDL-C ¢ cac mo hinh gia dinh
di truyén (p>0,05).

Két qua phan tich tai Bang 3.15 di chi ra ting TG c6 lién quan dén
SNP LIPC rs2070895 ¢ md hinh siéu trdi (kiéu gen GA so sanh véi nhém 2
kiéu gen AA/GG) véi AIC thap nhét va p<0,05. Do d6, md hinh siéu troi
duoc tiép tuc sir dung dé danh gia méi lién quan caa SNP LIPC rs2070895
véi tang TG co diéu chinh theo mot sé yéu té dinh dudng gom tinh trang an
man, tinh trang an béo phi va mot sé yéu to lién quan dén 16i séng gom udng
rwou, hat thudc 14, thoi gian ngdi/ngay va thoi gian ngi/ngay.
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3.2.3.3. Moi lién quan giira SNP NPC1L1 rs2072183 vdi réi logn lipid mdu,

réi logn tirng thanh phdn lipid mdu qua phan tich don bién.

Bdng 3.16. Méi lién quan giita SNP NPCIL1 rs2072183 vdi réi loan lipid mdu

M6 hinh ~ Nhémbénh  Nhémching  oR (9506CI) D AIC
n" (%) n" (%)
Pong troi
GIG 137 (29,9) 146 (31,3) 1
GIC 241 (52,6) 246 (52,7)  1,05(0,78-1,41) 0,820 1289,7
CiC 80 (17,5) 75(16,1) 1,13 (0,77 - 1,68)
Troi
GIG 137 (29,9) 146 (31,3) 1
GIC-CIC  321(70,1) 321(68,7) 1,07 (0,81-1,41) 0,640 1287,8
Lan
GIG-GIC 378 (82,5) 392 (83,9) 1
CiC 80 (17,5) 75(16,1)  1,10(0,78-1,56) 0,590 1287,8
Siéu troi
GIG-CIC 217 (47,4) 221 (47,3) 1
GIC 241 (52,6) 246 (52,7)  1,00(0,77-1,30) 0,980 1288,0
Cong hop moi alen 1,06 (0,88-1,29) 0,540 1287,7

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy

95%). Akaike information criterion (AIC): chi sé ddanh gid mize dé phi hop cua cdc md

hinh thang ké; n” la so nguwoi mang kiéu gen trong mau nghién cizu.
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Bdng 3.17. Méi lién quan giza SNP NPC1L1 rs2072183 véi giém HDL-C

M0 hinh

Nhom bénh  Nhém chirng

OR (95%CI)

P

AlC

n" (%) n" (%)
pong troi
GIG 60 (29,6) 223 (30,9) 1
GIC 101 (49,8)  386(535) 0,96 (0,67-1,38) 0,230 9783
cIC 42 (20,7) 113(15,7) 1,39 (0,88 - 2,19)
Troi
GIG 60 (29,6) 223 (30,9) 1
GIC-CIC  143(70,4)  499(69,1) 1,06 (0,76-1,49) 0,730 9792
Lan
GIG-GIC  161(79,3) 609 (84,3) 1
c/C 42 (20,7) 113 (157) 1,42 (0,96-2,11) 0,087 9764
Siéu troi
GIG-C/IC  102(50,2) 336 (46,5) 1 0,320 9783
GIC 101 (49,8)  386(535) 0,85 (0,62 - 1,17)
Cong hop moi alen 1,15(0,91-1,45) 0,230 977,8

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khoang tin cay
95%). Akaike mformatlon criterion (AIC): chi so danh gia mizc @6 phu hop cua cac mo

hinh thang ké; n” la so ngwoi mang kiéu gen trong madu nghién cizu.
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Bdng 3.18. Méi lién quan gia SNP NPC1L1 rs2072183 véi ting LDL-C

Nhom bénh  Nhém chirng

M0 hinh n* (%) n* (%) OR (95%Cl) P AlIC
GIG 59 (33,3) 224 (29,9) 1
GIC 86 (48,6) 401 (53,6) 0,80 (0,55-1,16) 0,410 907,4
C/IC 32(18,1) 123 (16,4) 1,00 (0,62 - 1,63)
Troi
GIG 59 (33,3) 224 (29,9) 1

G/C-C/IC  118(66,7)  524(70,0) 0,85(0,60-1,20) 0,350 906,3

Lan
G/G-G/C 145 (81,9) 625 (83,6) 1
C/C 32(18,1) 123 (16,4) 1,15(0,75-1,77) 0,520 906,8
Siéu troi
G/G-CIC 91 (51,4) 347 (46,4) 1
GIC 86 (48,6) 401 (53,6) 0,80 (0,57 -1,11) 0,180 905,4
Cong hop mdi alen 0,96 (0,76 - 1,23) 0,770  907,1

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khoang tin cay
95%). Akaike mformatlon criterion (AIC): chi s6 danh gia mirc do phu hop cua cac mod
hinh thang ké; n” la so ngwoi mang kiéu gen trong madu nghién cizu.
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Bdang 3.19. Méi lién quan gia SNP NPC1L1 rs2072183 vdi ting TC

Nhom bénh  Nhém chirng

M6 hinh n" (%) n" (%) OR (95%CI) p AlC
G/G 31(30,1) 252 (30,7) 1
G/C 58 (56,3) 429 (52,2) 1,12(0,70-1,78) 0,540 6524
CIC 14 (13,6) 141 (17,1) 0,80 (0,41 - 1,55)
Troi
G/G 31(30,1) 252 (30,7) 1

GIC-CIC 72 (69,9) 570 (69,3) 1,04 (0,66-1,62) 0,880 6516

Lan

G/G-G/C 89 (86,4) 681 (82,8) 1
C/IC 14 (13,6) 141 (17,1) 0,75(0,41-1,35 0,320 650,6
Siéu troi
G/G-C/C 45 (43,7) 393 (47,8) 1
G/IC 58 (56,3) 429 (52,2) 1,20(0,79-1,82) 0,380 650,8
Cong gop moi alen 0,94 (0,69-1,27) 0,660 651,44

Gid tri OR, p thu duwoc tir phan tich hoi quy logistic véi 95% CI (Khoang tin cay
95%). Akaike information criterion (AIC): chi so danh gia mizc do phu hop cua cac md
hinh thong ké; n” la so nguroi mang kiéu gen trong mau nghién cizu.

Két qua phan tich ¢ Bang 3.16, Bang 3.17, Bang 3.18 va Bang 3.19 cho
thay khong co méi lién quan giita SNP NPC1L1 rs2072183 véi réi loan lipid
mau, tang TC, taing LDL-C va giam HDL-C & cac md hinh gia dinh di truyén
(p>0,05). Theo Bang 3.17, khi phan tich méi lién quan giira SNP NPC1L1
rs2072183 va giam HDL-C, két qua cho thay & mé hinh di truyén lan c6 gia
tri AIC thap nhat, p gan ngudng cé y nghia thong ké (p=0,087) do d6 mé hinh
di truyén lin duogc tiép tuc dwa vao phan tich mdi lién quan véi RLLM, giam
HDL-C ¢ nhitng nguoi co kiéu gen CC c6 xu hudng cao hon so véi nhiing

nguoi mang kiéu gen GC va GG (p=0,087).
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3.2.4 Méi lién quan csa ba da hinh gen nghién ciu véi réi logn lipid mdu

Phuong phép tiép can pho bién nhat dé danh gia tac dong tich liy dong
thoi cia cac da hinh gen bang cach tinh diém nguy co di truyén (Genetic Risk
Score - GRS). GRS ¢6 thé uéc tinh xac suat chung hodc nguy co mic bénh dua
trén kiéu gen cua mot ca nhan. Ngoai ra, GRS cho phép danh gia cac yéu td
nguy co vao sy phét trién va két qua cua bénh, cé thé chi dua trén dit liéu di
truyén c6 san hoic cd thé két hop thdng tin vé& méi truong, kiéu hinh va/hosc
nhan khau hoc. Bé danh gia su anh huong cua két hop cia 3 SNP LPL rs320,
LIPC rs2070895, NPC1L1 rs2072183 dbi véi RLLM, nghién ctru da tién hanh
phan tich téng hop mdi lién quan caa 3 SNP thdng qua tinh diém alen nguy
co cho mdi ddi tuong nghién ctu. Sy phan b alen nguy theo RLLM duoc
biéu dién ¢ Hinh 3.1
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Hinh 3.4. Sy phan bé téng sé alen nguy co ¢ quan thé nghién cru

Hinh 3.1 cho thay tong s alen nguy co ctia cac doi twong nghién cau
dao dong tir 0-6 alen nguy co. Pa s6 dbi tuong nghién ciu cé tong sé alen
nguy co trong khoang tir 3-5 alen. C6 su khac biét vé phan b tong sb alen
nguy co gitta nhém bénh va nhém chiing. Dya vao sy phan bé alen nguy co,
nghién ctu nay chia tong sé alen nguy co thanh 3 nhém: (1) nhém 1 ¢o 1-2
alen nguy co; (2) nhom 2 ¢6 3- 4 alen nguy co; (3) c6 5-6 alen nguy co. Mdi
lién quan giira tong sb alen nguy co va RLLM ciing nhu néng d6 tung thanh
phan lipid mau dugc thé hién trong Bang 3.20.
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Bdng 3.20. Mai lién quan giira tong sé alen nguy co véi réi logn lipid mdu

S6 alen nguy co thr?o/?)gnh Nhonm((;?)lrng OR (95%Cl) p
Rdi loan lipid mau
1-2 57 (12,9) 56 (12,3) 1
3-4 251 (56,7) 259 (57,0) 0,95 (0,63-1,43) 0,813
5-6 135 (30,5) 239 (30,6) 0,95(0,61-1,47) 0,954
Theo s alen - - 0,98 (0,79-1,21) 0,673
Tang TG
1-2 33 (12,4) 80 (12,7) 1
3-4 160 (60,2) 350 (55,5) 1,10 (0,70-1,73) 0,625
5-6 73 (27,4) 201 (31,9) 0,88 (5,42 -1,43) 0,680
Theo s alen - - 0,92 (0,71-1,13) 0,370
Tang LDL-C
1-2 28 (14,2) 85 (12,1) 1
3-4 113 (57,4) 397 (59,7) 0,88 (0,53-1,45) 0,624
5-6 56 (28,4) 218 (31,3) 0,82 (0,48-1,42) 0,497
Theo s alen - - 0,91 (0,70-1,19) 0,513
Tang TC
1-2 11 (11,2) 102 (12,8) 1
3-4 52 (53,1) 458 (57,3) 1,05 (0,53-2,08) 0,883
5-6 35 (35,7) 239 (29,9) 1,35 (0,66 - 2,77) 0,402
Theo s6 alen - - 1,20 (0,86-1,68) 0,278
Giam HDL-C
1-2 24 (14,0) 89 (12,3) 1
3-4 98 (57,0) 412 (56,8) 1,21 (0,53-1,39) 0,864
5-6 50 (29,1) 224 (30,9) 2,42 (0,46 - 1,30) 0,780
Theo s6 alen - - 0,88 (0,69-1,13) 0,348

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy
95%); HDL-C: lipoprotein cé ty trong cao; LDL-C: lipoprotein cé ty trong thdp; TG:
triglyceride; TC: cholesterol todn phan.

Két qua nghién ctu & Bang 3.20 cho thay khong tim thay su lién quan
giita tong s alen nguy co cua 3 SNP LPL rs320, LIPC rs2070895 va NPC1L1
rs2072183 ddi véi RLLM, réi loan ting thanh phan lipid mau (p>0,05).
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3.3. Mai lién quan giita mét s6 yéu té dinh dwdng, 16i séng véi réi loan
lipid mau
3.3.1. Phan tich don bién méi lién quan gida mgt sé yéu té dinh dwong véi
réi loan lipid mdu

Bdng 3.21. Méi lién quan gid@a tinh trang dn mdn véi réi logn tirng thanh

phan lipid mdu

Lipid mau Tinh trang an man OR (95%CIl) p

An binh thudng 1

Réi loan lipid .

) An nhat 1,29 (0,92-1,08) 0,136

mau
An man 1,15 (0,80 - 1,64) 0,443
An binh thuong 1

Tang TG An nhat 1,31 (0,92 - 1,87) 0,130
An min 0,93(0,62-1,38) 0,727
An binh thuong 1

Tang LDL-C An nhat 1,12 (0,73 - 1,71) 0,582
An man 1,27 (0,82-1,96) 0,277
An binh thudng 1

Ting TC An nhat 1,14 (0,38 - 1,90) 0,601
An man 0,98 (0,49 -1,59) 0,688
An binh thuong 1

Giam HDL-C An nhat 1,40 (0,95-2,06) 0,089
An man 1,28 (0,84 -1,95) 0,235

Gid tri OR, p thu dwoc tir phan tich hai quy logistic véi 95% CI (Khodng tin cdy 95%)
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Bdng 3.22. Méi lién quan gida tinh trang béo phi véi réi logn tirng thanh

phan lipid mdu

Lipid mau Béo phi OR (95%Cl) p
, Binh thuong 1

Roi loan lipid mau
Béo phi 2,12 (1,32 - 3,41) 0,002
Binh thuong 1

Tang TG
Béo phi 2,12 (1,35 - 3,34) 0,001
Binh thuong 1

Téang LDL-C
Béo phi 1,53 (0,91 - 2,57) 0,102
Binh thuong 1

Tang TC
Béo phi 2,12 (1,23 - 3,88) 0,008
Binh thuong 1

Giam HDL-C
Béo phi 1,64 (1,00 - 2,67) 0,043

Gid tri OR, p thu dwoc tir phan tich héi quy logistic véi 95% CI (Khodng tin cdy
95%); HDL-C: lipoprotein cé ty trong cao; LDL-C: lipoprotein cé ty trong thdp; TG:

triglyceride; TC: cholesterol toan phan.

Két qua phan tich don bién mdi lién quan giita mot sé yéu té dinh
dudng vi RLLM duoc thé hién & Bang 3.21 cho thay khong c6 mdi lién quan
giira tinh trang dn man d6i véi RLLM. Tuy nhién, Bang 3.22 da chi ra c6 moi
lien quan cé ¥ nghia théng ké véi p < 0,05, OR > 1 giita tinh trang béo phi
(BMI > 25kg/m?) déi véi RLLM, ting TG va TC.
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3.3.2. Phan tich don bién méi lién quan gi#a mét sé yéu té 16i séng véi réi
logn lipid mau

Bdng 3.23. Méi lién quan gid@a hat thuéc ld véi réi logn tirng thanh phan

lipid mdu
Lipid mau Ht thudc la OR (95%CI) p

Khéng hat 1

Réi loan lipid _

, Hién hut 0,64 (0,45 - 1,0) 0,015

mau
Trudc day hat, hién nay khong 1,14 (0,72 - 1,79) 0,563
Khong hat 1

Tang TG Hién hat 0,70 (0,47 -1,05) 0,089
Trudc day hat, hién nay khong 1,53 (0,98 - 2,43) 0,071
Khéng hat 1

Tang LDL-C Hién hut 0,60 (0,37 - 1,0) 0,047
Trudc day hat, hién nay khong 0,91 (0,51 -1,61) 0,747
Khdng hat 1

Tang TC Hién hat 0,95(0,54-1,68) 0,876
Trudc day hat, hién nay khong 1,80 (0,98 - 3,30) 0,056
Khéng hat 1

Giam HDL-C Hién hut 0,77 (0,50 - 1,20) 0,259

Trudc day hat, hién nay khong 1,05 (0,62 - 1,79) 0,844

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% Cl (Khodng tin cay 95%);
HDL-C: lipoprotein cé ty trong cao; LDL-C: lipoprotein cé ty trong thap; TG:
triglyceride; TC: cholesterol toan phan.
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Bdng 3.24. Méi lién quan giira uéng ruweu Véi réi loan tieng thanh phan

lipid mdu
Lipid mau  Udng ruou OR (95%CI) p
Khong udng 1
<11an/thang 1,09 (0,70 - 1,70) 0,684
IrF;c:gliulowl lipid 4 4 Jansthang 0,82 (0,41 - 1,62) 0,570
1-13 IAn/tuin 1,83 (0,81 - 3,24) 0,165
Khong udng 1
Ting TG 1-4 1an/thang 1,01 (0,47 - 2,15) 0,978
1-13 IAn/tuin 1,01 (0,47 - 2,15) 0,978
Khéng uéng 1 1
<1lan/thang 0,93(0,53 - 1,62) 0,807
Ting LDL-C 1-4 lan/thang 0,60 (0,23 - 1,55) 0,292
1-13 lan/tuan 1,55 (0,70 - 3,43) 0,272
> 2 lan/ngay 0,88 (0,44 - 1,74) 0,724
Khoéng uong 1
<1lan/thang 0,71 (0,37 - 1,38) 0,320
Tang TC 1-4 lan/thang 0,66 (0,22 - 2,01) 0,474
1-13 lan/tuan 1,14 (0,43 - 3,00) 0,790
> 2 lan/ngay 1,15 (0,53 - 2,50) 0,713
Khong uong 1
<1lan/thang 0,92 (0,54 - 1,56) 0,771
Giam HDL-C 1-4 Ién/théng 0,75 (0,32 - 1,75) 0,510
1-13 lan/tuan 1,96 (0,93 - 4,11) 0,074
> 2 lan/ngay 0,65 (0,33 - 1,27) 0,654

Gid tri OR, p thu duoc tir phan tich héi quy logistic véi 95% CI (Khodng tin cdy
95%); HDL-C: lipoprotein ¢ ty trong cao; LDL-C: lipoprotein cé ty trong thap; TG:
triglyceride; TC: cholesterol toan phan.
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Bdng 3.25. Méi lién quan gida theéi gian ng véi réi loan ting thanh phéan

lipid mdu

Lipid mau Thoi gian ngid /ngay  OR (95%CI) p

6 < thoi gian <7h 1

Réi loan lipid mau < 6h 1,32 (0,90 - 1,94) 0,142
>8h 0,85 (0,62 - 1,16) 0,310
6 < thoi gian < 7h 1

Tang TG < 6h 1,20 (0,80 - 1,79) 0,360
> 8h 0,83 (0,59 - 1,17) 0,309
6 <thoi gian <7h 1

Tang LDL-C < 6h 0,81 (0,50 - 1,33) 0,424
> 8h 0,73 (0,49 - 1,11) 0,146
6 <thoi gian<7h 1

Tang TC < 6h 1,21 (0,71 - 2,07) 0,466
>8h 0,41 (0,22 - 0,71) 0,005
6 <thoi gian<7h 1

Giam HDL-C < 6h 1,31 (0,85 - 2,02) 0,211
> 8h 0,87 (0,60 - 1,28) 0,498

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy

95%); HDL-C: lipoprotein cé ty trong cao; LDL-C: lipoprotein cé ty trong thdp; TG:

triglyceride; TC: cholesterol toan phan.
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Bdng 3.26. Méi lién quan giga theéi gian ngéi véi réi loan tieng thanh phéan

lipid mdu
Lipid mau Thai gian ngdi/ngay OR (95%CI) p

< 4h/ngay 1

Réi loan lipid mau
>4h/ngay 1,16 (0,89 - 1,51) 0,254
<4h/ngay 1

Tang TG
>4h/ngay 1,18 (0,89 - 1,57) 0,242
< 4h/ngay 1

Tang LDL-C
>4h/ngay 1,00 (0,72 - 1,40) 0,975
< 4h/ngay 1

Tang TC
>4h/ngay 1,02 (0,67 - 1,54) 0,917
< 4h/ngay 1

Giam HDL-C
>4h/ngay 1,11 (0,81 - 1,51) 0,516

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cay
95%); HDL-C: lipoprotein ¢ ty trong cao; LDL-C: lipoprotein ¢ ty trong thap; TG:
triglyceride; TC: cholesterol toan phan.

Két qua Bang 3.23, Bang 3.24, Bang 3.25, Bang 3.26 khdng tim thay
mébi lién quan gitra RLLM, réi loan tirng thanh phan lipid mau véi mot sé yéu
t6 16i séng gom tinh trang udng rwou, tinh trang hat thudc 14, thoi gian

ngdi/ngay, thoi gian ngu/ngay.
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3.3.3. Phan tich da bién méi lién quan gida mét sé yéu té dinh dwong, 1i
song vdi réi logn lipid mdu

Bdng 3.27. Phan tich da bién méi lién quan giiza mgt sé yéu té dinh dwong,
loi song vai roi logn lipid mdu

Pic diém OR (95%CI) p

Tuoi (nam) 1,03 (1,01 - 1,05) 0,001

Vong eo (cm) 1,03 (1,01 - 1,05) < 0,001

Tinh trang dinh Binh thuong 1

dudng Béo phi 2,01 (1,23-3,28) 0,005
An binh thuong 1

Tinh trang an mian An nhat 1,24 (0,88 - 1,76) 0,208
An min 1,10 (0,76 - 1,58) 0,603
Khéng hat 1

Huat thudc 14 Hién dang hut 0,57 (0,35 - 0,91) 0,019
Trudc day hut, hién khong 0,84 (0,48 - 1,48) 0,541
Khéng udng
< 1lan/thang 0,83 (0,48 - 1,50) 0,545

Uéng ruou 1-4 lan/thang 1,76 (0,93 - 3,32) 0,081
1-13 lan/tuan 0,94 (0,58 - 1,52) 0,819
> 2 lan/ngay 1,08 (0,61 - 1,93) 0,775
6 < thoi gian < 7h 1

Thoi gian ngu < 6h 1,28 (0,88 - 1,01) 0,217
> 8h 0,91 (0,66 - 1,25) 0,452

i A <4h/ngay 1
Thot gianngol sy 111(084-148) 0,452

Gid tri OR, p thu dwoc tir phan tich hei quy logistic véi 95% CI (Khodng tin cdy 95%)

Két qua phan tich da bién méi lién quan gitta mot s6 yéu té dinh dudng

va 16i séng ddi véi RLLM va thanh phan lipid mau tai Bang 3.27 cho thay yéu
tb tudi, vong eo, tinh trang béo phi, hut thudc 14 c6 lién quan cé ¥ nghia théng
ké véi RLLM (p<0,05), trong d6 tinh trang béo phi co lién quan manh dén
RLLM (OR=2,01; p < 0,05). Két qua nghién ciu khong tim thidy méi lién
quan giita cac yéu té tinh trang an man, tinh trang uéng ruou, thoi gian

ngu/ngay va thoi gian ngdi/ngay véi RLLM (p>0,05).
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3.4. Méi lién quan giita gen va mét so yéu td dinh dudng, 16i séng véi réi loan
lipid mau

Tac dong cua nhiéu loai chét béo trong ché do an udng ddi véi hé tim
mach van dang dugc tranh luan, mot phan 1a do tinh khong dong nhat cao cua
két qua sau cac thir nghiém 1am sang khi diéu tra tac dong cua luong chat béo
bdo hoa va chat béo khong bdo hoa. Su khac biét nay c6 thé 1a do su khac biét
vé mat di truyén. Nghién ctu cac bién thé di truyén c6 lién quan dén qua trinh
chuyén hoa lipid va lipoprotein c6 thé 1am sang to cac co ché ma ché do an
udng co thé tuong tac véi kiéu gen dé anh hudng dén cac kiéu hinh nay.

Phan tich gen lién quan véi roi loan lipid mau da duoc trinh bay &
phan trén, két qua nghién cau phat hién c6 méi lién quan gitta SNP
rs2070895 trén gen LIPC & nguoi ¢ kiéu gen GA véi nong d6 TG. Bén
canh d6, phan tich méi lién quan gitta 3 SNP nghién ciu véi mot sb yéu td
dinh dudng gom tinh trang an man, béo phi va mot sé yéu té 16i séng gom
hat thubc 14, uéng ruou, thoi gian ngu/ngay, thoi gian ngdi/ngay co lién
quan véi rdi loan lipid mau da dugc trinh bay & Phu luc 5. Bé xac dinh anh
huong dong thoi caa gen va mot sé yéu té dinh dudng, 16i séng véi RLLM
ciing nhu tac dong dén mdi thanh phan cua RLLM, nghién ctu st dung

phan tich hdi quy logistic da bién cho két qua duoc biéu dién trong cac

bang dudi day.
Bdng 3.28. Anh hwéng ciia SNP LPL rs320 Vi nguy co ting LDL-C
Mo hinh OR (95% CI) p
MO0 hinh 1: chua hiéu chinh 1,54 (0,89 - 2,68) 0,130

M6 hinh 2: md hinh 1 ¢6 hiéu chinh thém

C s 1,58 (0,90 - 2,77 0,108
mot O yeu to dinh dudng ( )

M6 hinh 3: md hinh 2 ¢6 hiéu chinh thém

Y 1,68 (0,96 - 2,93) 0,068
mot so yeu to 16i song

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy 95%)



99

Bdng 3.29. Anh hwéng ciia SNP LIPC rs2070895 véi nguy co ting TG

M6 hinh OR (95% CI) P

Mb hinh 1: chwa hiéu chinh 1,34 (1,01-1,77) 0,046

M6 hinh 2: m6 hinh 1 ¢é hiéu chinh thém
o, 1,32 (0,99 - 1,76) 0,054
mot s yéu to dinh dudng

M6 hinh 3: md hinh 2 ¢ hiéu chinh thém
C oz 1,38 (1,02 - 1,83) 0,035
mot so yeu to 161 song

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy 95%)
Bdng 3.30. Anh hwong ciia SNP NPCILI rs2072183 véi nguy co gidm HDL-C

M6 hinh OR (95% CI) P

M6 hinh 1: chua hiéu chinh 1,42 (0,96 - 2,11) 0,087

M6 hinh 2: mo hinh 1 ¢6 hiéu chinh thém
T 1,36 (0,91 - 2,03) 0,131
mot sO yeu to dinh dudng

M6 hinh 3: m6 hinh 2 ¢6 hiéu chinh thém
ol 1,34 (0,89 - 2,01) 0,155
mot so yeu to 161 song

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy 95%)

Két qua ¢ Bang 3.29 cho thay SNP LIPC rs2070895 c6 lién quan dén
tang TG & mo hinh chua hiéu chinh va mé hinh khi ¢é hiéu chinh dong thoi
yéu t6 dinh dudng gdm béo phi, tinh trang an man va 16i séng gdom thoi
gian ngdi/ngay, thoi gian nga/ngay, hat thube 14, ubng ruou, su lién quan
c6 y nghia théng ké véi OR >1,3 p <0,05.

Két qua phan tich tai cac Bang 3.28, Bang 3.30 cho thdy SNP LPL
rs320, SNP NPC1L1 rs2072183 khong c6 mdi lién quan véi RLLM & ca mo
hinh chua hiéu chinh va mé hinh c6 hiéu chinh véi mot sé yéu té dinh dudng
gom tinh trang béo phi, an man va yéu té 16i sdng gdom tinh trang huat thudce 14,
udng ruou, thoi gian nga/ngay, thoi gian ngdi/ngay.
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Bdng 3.31. Anh hwéng ciia téng sé alen nguy co véi réi logn lipid mdu

M6 hinh Sé alen nguy co OR (95% ClI) p

1-2 1

M6 hinh 1: chua hiéu chinh 3-4 0,95 (0,63-1,43) 0,813
5-6 0,95 (0,61-1,47) 0,954

M6 hinh 2: mé hinh 1 ¢é 1-2 1

hiéu chinh thém mot s yéu 3-4 0,99 (0,65-1,50) 0,982

t6 dinh dudng 5-6 1,01 (0,64 - 1,58) 0,955

M6 hinh 3: md hinh 2 ¢6 1-2 1

hiéu chinh thém maot sé yéu 3-4 1,08 (0,71-1,66) 0,694

t6 16i song 5-6 1,11 (0,70-1,75) 0,655

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy 95%).
Bdng 3.32. Anh hwéng cia tong sé alen nguy co véi ting LDL-C

MO0 hinh S6 alen nguy co OR (95% CI) P

1-2 1

Mo hinh 1: chua hiéu chinh 3-4 0,88 (0,53 - 1,45) 0,624
5-6 0,82 (0,48-1,42) 0,497

M6 hinh 2: md hinh 1 ¢é 1-2 1

hiéu chinh thém mat sb yéu 3-4 0,88 (0,53-1,46) 0,628

t6 dinh dudng 5-6 0,84 (0,48 - 1,46) 0,846

M6 hinh 3: md hinh 2 ¢é 1-2 1

hiéu chinh thém maot sé yéu 3-4 0,95 (0,56 - 1,61)) 0,867

t6 16i song 5-6 0,88 (0,50 - 1,56) 0,581

Gid tri OR, p thu duwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy 95%)
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Bdng 3.33. Anh hwéng ciia tong sé alen nguy co véi ting TG

M6 hinh Sé alen nguy co OR (95% CI) p

1-2 1

M6 hinh 1: chua hiéu chinh 3-4 1,10 (0,70 - 1,73) 0,625
5-6 0,88 (5,42 -1,43) 0,680

M6 hinh 2: m6 hinh 1 ¢cé 1-2 1

hiéu chinh them mat sé yéu 3-4 1,17 (0,74 -1,85) 0,478

t6 dinh dudng 5-6 0,93 (0,56 - 1,53) 0,781

MO hinh 3: m6 hinh 2 c6 1-2 1

hiéu chinh thém mot s yéu 3-4 1,25 (0,78 -2,00) 0,722

t6 16i séng 5-6 0,96 (0,58 - 1,60) 0,899

Gid tri OR, p thu dwoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin cdy 95%)

Bdang 3.34. Anh hwéng ciia tong sé alen nguy co véi giam HDL-C

M0 hinh S6 alen nguy co OR (95% CI) P

1-2 1

Mo hinh 1: chua hiéu chinh 3-4 1,21 (0,53 - 1,39) 0,864
5-6 2,42 (0,46 -1,30) 0,780

M6 hinh 2: mb hinh 1 ¢é 1-2 1

hiéu chinh thém mot s yéu 3-4 0,91 (0,56 - 1,47) 0,705

t6 dinh dudng 5-6 0,84 (0,49 -1,42) 0,562

M6 hinh 3: md hinh 2 ¢é 1-2 1

hiéu chinh thém mot s yéu 3-4 0,99 (0,60 - 1,64) 0,982

t6 16i song 5-6 0,92 (0,53-1,59) 0,785

Gid tri OR, p thu dwoc tir phan tich héi quy logistic véi 95% CI (Khodng tin cdy 95%)

Két qua phan tich méi lién quan giira tong sb alen nguy co cia SNP
LPL rs 320, LIPC rs2070895, NPC1L1 rs2070813 v4i RLLM, tang LDL-C,
tang TG, tang TC, giam HDL-C tai Bang 3.31, Bang 3.32, Bang 3.33 va
Bang 3.34 khong tim thay méi lién quan giira tong sé alen nguy co cua 3
SNP nay voi RLLM, réi loan ting thanh phan lipid mau & ca mé hinh chua
hiéu chinh va md hinh hiéu chinh bai mot sé yéu té dinh dudng gom tinh
trang béo phi, an man va yéu t 16i sdng gom tinh trang hat thuée 14, udng

ruou, thai gian nga/ngay, thoi gian ngdi/ngay.
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CHUONG 4

BAN LUAN
4.1. Méi lién quan giira da hinh don nucleotide véi réi loan lipid mau
4.1.1. Pa hinh don nucleotide LPL rs320 vdi roi logn lipid mdu

Két qua nghién ctu cho thay ty 16 alen G cua SNP LPL rs320 l1a 27%
cao hon ty Ié alen G ¢ quan thé ngudi dan toc Kinh tai Thanh phé H6 Chi
Minh (23%) va ciing cao hon so véi ty 1€ alen G & nguoi Nhat Ban (22%),
Trung Quéc tai Bac Kinh (19%), Bangladesh (22%) va Pakistan (17%). Ty I¢
alen G thap hon & cac quan thé nguoi Chau phi (31%), Scotland (29%) va
Italy (28%) [143].

Ty ¢ kiéu gen TT, TG va GG cia SNP LPL rs320 trong nghién ciu
nay lan luot la 55%, 37% va 8%; két qua nay tuong ddi phu hop vai két qua
vé dit lieu kiéu gen ciia SNP LPL rs320 cho ngudi dan toc Kinh tai Thanh phd
Ho Chi Minh véi ty I kiéu gen twong Gng 58%, 37%, va 5%. Két qua ty Ié
kiéu gen TT ctia SNP LPL rs320 trong nghién ctiu nay thap so véi ngudi Nhat
Ban (64%), nguoi Bac Kinh Trung Quéc (66%) va Tay A (61%). Ty Ié kiéu
gen TT trong nghién ctu cta chung t6i cao hon so vai ty 18 kiéu gen TT &
nguoi A rap [150], Nigeria (52%) va Colombia (51%). Ty Ié kiéu gen GG
cao hon & mot s6 quan thé trén thé gisi. Su khac biét nay phan anh dac trung
di truyén quan thé khac nhau vé sy phan b kiéu gen caa SNP LPL rs320 giira
cac chung toc nguoi theo cac vung, dia ly.

Gen LPL nam trén nhanh ngan cua nhiém sic thé s6 8, bao gom 10
exon va 9 intron, véi chiéu dai 1a 30kb. Gen ma hoa cho enzym LPL ¢ vai
tro quan trong trong qua trinh thuy phan TG. Cac nghién ctru trude day da cho
thay SNP LPL rs320 co lién quan dén réi loan lipid cling nhu ndng do cac
thanh phan lipid mau [66]. Két qua nghién ctu cua Rebhi (2012) trén 316 d6i
tuong nghién ciu co do tudi trung binh 1a 60 tudi cho thay nong d6 HDL-C
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thap nhat & nguodi mang kiéu gen TT (0,97 mmol/L), tiép dén 1a TG (0,99
mmol/L) va GG (11,1 mmol/L) [151]. Enzym LPL c6 tac dung thuy phan
triglyceride caa chylomicron tir thie an va VLDL-C tiét ra tir gan thanh axit
béo tu do va glycerol [152]. Nghién ctru trén chudt khi bi loai bé gen LPL lam
thiéu hut enzym LPL két qua la tang triglyceride va giam HDL-C [153]. So
véi nguoi mang alen G, nguoi mang alen T cua SNP LPL rs320 dugc bao cao
la c¢6 lién quan dén nong do lipid mau gom tang triglyceride, giam HDL-C.
Két qua nghién cau caa chang tdi cho thay nong do triglyceride cao nhét ¢
nguoi ¢ kiéu gen TT (2,12mmol/L), két qua nay phu hop véi két qua trong
nghién cuu cua Rebhi (2012) [151], nghién ctru caa Bahrami (2015) trén 211
d6i twong nghién ciu c6 do tudi dudi 50 tudi [154] va khac két qua nghién
ctia Bogari (2013) trén 520 d6i tugng nghién ctu ¢6 do tudi tir 30 tudi dén 85
tudi cho thiy nong do triglyceride cia nguoi mang kiéu gen TT la thap nhat
[98], su khac biét 1a do khac nhau vé do tudi cia doi tugng nghién ctu, cac
bénh mic kém theo, ngudn gbc di truyén ching toc tai cac ving dia ly cua
mdi cong dong nghién ciru. Nghién ctu ciing da chi ra ndng 6 HDL-C cao
nhat & nhom bénh co kiéu gen GG la 1,41 mmol/L, phu hop véi két qua
nghién ctu ciia Martin Javorsky (2007) [155]. Két qua nghién ctru caa ching
t6i chua tim thady méi lién quan gitta SNP LPL rs320 voi roi loan lipid mau.
Tuy nhién, & md hinh lan (T/T+ G/G so véi GG, p=0,13) di cho thay ¢ nhiing
nguoi mang alen G tai SNP LPL rs320 ¢6 xu hudng anh huéng dén nong do
LDL-C. Do d6 can thyc hién thém cac nghién ciu voi ¢& mau 16n hon, trén
cac quan thé khac, thiét ké nghién cau thuan tap dé khang dinh méi lién quan
gitta SNP LPL rs320 véi nguy co mac RLLM.
4.1.2. Pa hinh don nucleotide LIPC rs2070895 véi réi logn lipid mdu

Két qua nghién ctru d6i vai SNP LIPC rs2070895 cho thay ty 18 alen A
la 39% va ty 1€ alen G la 61%. Ty I¢ alen A trong nghién ctru cua chung toi
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cao hon so véi ty 1& alen A & cac quan thé nguoi tai Pai Loan Trung Quéc
(37%), Phan Lan (19%), Anh (23%), Bangladesh (38%), Pakistan (27%), khu
vuc Tay A (31%), khu vuc Chau Au (21%). Tuy nhién ty I¢ alen A trong
nghién ctru dugc tim thay thdp hon so vai ty 16 alen A & nguoi Nhat Ban
(53%), Bic Kinh Trung Quéc (42%), khu vuc Chau My (43%) va khu vuc
Chéu Phi (56%). Ty 16 kiéu gen GG, AG va AA ciia SNP LIPC rs2070895
trong nghién ciru nay tim thay 1an luot la 38,8%, 45,0% va 16,2%. Sy phan bd
ty 16 kiéu gen trong nghién ctu caa chung tdi cho thay kiéu gen GA chiém ty
1& cao nhat (45%), kiéu gen AA chiém ty ¢ thap nhat (16,2%). Két qua nay
phu hop vai su phan bé cac kiéu gen cua SNP LIPC rs2070895 ¢ quan thé
nguoi dan toc Kinh tai Thanh phé HO Chi Minh, ¢ ngudi Biac Kinh Trung
Quéc (GA: 48%; AA: 17%) va ngudi My (GA: 41%:; AA: 20%). Tuy nhién &
mot sé quan thé khac, kiéu gen GG chiém ty Ié thdp nhat cu thé ¢ nguoi
Nigeria (0,20%), Kenya (0,22%), Peru (13%) va chiém ty 1& cao nhat ¢ nguoi
Colombia (47%) va Puerto Rico (49%). Su khac biét nay phan anh su khac
biét vé dic trung di truyén chang toc tai cac khu vuc sinh song cia mdi cong
déng dan cu.

Két qua phan tich thanh phan lipid theo kiéu gen trong nghién ctu cho
thay, & nhom bénh, néng do TC cao nhat ¢ nguoi c6 kiéu gen GG la
4,69mmol/L, khac véi két qua nghién cau cua Shuiping Zhao trén quan thé
nguoi Trung Québc [156]. Nong d6 TG & nguoi ¢o Kiéu gen GA cao hon &
ngudi co kiéu gen AA va GG. Két qua nay phu hop véi két qua nghién ctu tai
bai Loan [157]. Nghién ctru cta chang toi phat hién SNP LIPC rs2070895 co
lién quan dén nguy co ting TG, ngudi c6 kiéu gen di hop tir GA ¢ nguy co
tang TG hon so v&i ngudi mang kiéu gen GG va AA & ca mo hinh chua hiéu
chinh va cé hiéu chinh véi cac yéu té dinh dudng va 16i séng véi (OR =1,34
(1,01 - 1,77).

Lipase C (LIPC) la mot glycoprotein c6 vai tro quan trong trong qua
trinh chuyén hoa lipoprotein. Phan 16n LIPC dugc tong hop va tiét ra bai gan,



105

nod Xuc tac qua trinh thay phan TG va phospholipid cua IDL-C, LDL-C. Mdi
lien quan gitta SNP LIPC rs2070895 va néng d6 lipid di duoc nghién cau
trong nhitng nim gan day va két qua cho thay LIPC c6 lién quan doc lap dén
qué trinh tai tao HDL-C va qua trinh chuyén hoa LDL-C [158].

Cac nghién ciru vé SNP LIPC rs2070895 va cac rdi loan lipid tap trung
tim hiéu mac anh huong caa SNP nay dén néng d6 HDL-C va LDL-C va
khong nhat quan. Mot sé nghién ctiru da bao cao mdi lién quan dang ké gita
SNP LIPC rs2070895 va nong d6 HDL-C [159] trong khi c6 nghién ctu thi
khong tim thay méi lién quan nao [160]. Bén canh d6, mac anh huéng cua
SNP LIPC rs2070895 dbi vai nong @6 TG ciing khac nhau trong cac nghién
ctru. Két qua nghién ctu caa chang ti cho thay nhitng ngudi c6 kiéu gen GA
c6 lién quan chat ché véi nguy co ting TG so véi ngudi mang kiéu gen AA+
GG. Két qua nghién ctru cia Pratima Verma (2016) da bao cao nong do TC,
TG cao hon dang ké ¢ kiéu gen GA + AA so voi kiéu gen GG, ciing theo két
qua nghién cau nay khi phan tich & cac mé hinh gia dinh di truyén két qua
nghién ciu cho thay tan suit cao hon ctia mé hinh troi (GA+AA) ciing nhu
alen dot bién A cta SNP LIPC-250 G/A c¢6 lién quan dang ké dén nguy co
méc bénh dong mach vanh va hé so lipid c6 thé duoc sir dung 1am yéu té du
bao bénh nay, tuy nhién nghién ctu chi phan tich hai mé hinh gia dinh di
truyén la dong troi va lan [161]. Bén canh d6, nghién cau cia Meng Li
(2010) trén nguoi truong thanh tir 25-75 tudi da chi ra kiéu gen GA co ndng
d6 TG thap hon kiéu gen AA va GG [72]. Két qua nghién ciu caa chiang toi
khac vai két qua caa cac nghién ctu khac, diéu nay la do mé hinh di truyén
phan tich khac nhau, tinh khong dong nhat vé do tudi cua cac quan thé
nghién cau hoic ¢ su hién dién caa da hinh khac xuat hién trong vung khai
dong cung vai SNP LIPC rs2070895 va c6 lién két véi da hinh nay trén cung
1 gen vi vay gay anh huong dén su chuyén hoa cua lipid.
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4.1.3. Pa hinh don nucleotide NPC1L1 rs2072183 Véi réi loan lipid méu

Két qua nghién ctu cua chang ti vé SNP NPC1L1 rs2072183 cho thiy
ty 16 57% alen G va 43% alen C trong quan thé. Phan b kiéu gen 30% GG,
53% GC va 17% CC trong quan thé. Két qua nay khac véi két qua nghién cau
& nguoi Trung Qudc trong cac nghién cau ty 1é 64% alen C va 36% alen G
[22]; phan bd kiéu gen 35% CC, 46% GC va 19% GG va khac véi ty 1& kiéu
gen 13,2%, 45,5%CC, 41,3% GC vo¢i ty 1€ alen 64% G va alen 36% C [45]; ty
16 alen C va G la 62,7% va 37,3%; ty 1é kiéu gen CC, GC, GG lan luot la
39,3%, 46,88%, 13,82% [81]. Su khac biét vé ty Ié alen va ty 1& cac kiéu gen
c6 thé 1a do su khac nhau vé ngudn gdc di truyén chang toc, khu vuc dia Iy
ciia mdi quan thé nghién cau.

NPC1L1 dai khoang 29 kb trén nhiém sac thé 7p13 caa ngudi, chira 20
exon Vi exon 2 16n bat thuong 1a 1.526 bp va exon 14 nho 14 56 bp. NPC1L1
c6 13 mién xuyén mang, 5 trong sé do6 tao nén mién cam ang sterol, mién cam
ng nay co trong mot sé protein xuyén mang da vi tri lién quan dén qué trinh
chuyén héa va diéu hoa cholesterol, bao gém NPC1, HMGCOoA reductase,
protein lién két yéu t6 diéu hoa sterol va protein tin hiéu. Mién cam tng c6
thé diéu chinh hanh trinh ndi bao caa NPC1L1 bang cach cam nhan ham
lugng cholesterol trong mang [19].

NPC1L1 con duoc biét dén co vai trd quan trong trong qua trinh hap
thu cholesterol & ruot. Viéc loai bo NPC1L1 gay ra su suy giam kha nang cia
cac té bao bat gitr cholesterol ty do. Hon nita, su uc ché NPC1L1 dan dén
tang mac MRNA va giam hoat dong cuia HMG-CoA, budc quan trong lién
quan dén téc do trong tong hop cholesterol; giam hoat dong ctia ACAT,
enzym chinh trong qua trinh este héa cholesterol [77].

Két qua nghién cau cia chung toi chwa phat hién méi lién quan gita
SNP NPC1L1 rs2072183 véi RLLM. Két qua nay phu hop véi két qua nghién
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ctru cua Chen va cong su (2009) khi bao cao khdng tim thay mdi lién quan
gitta SNP NPC1L1 rs2072183 ddi véi cac chi sb lipid trén 224 d6i tuwong
nghién ctu c6 d6 tudi trung binh 13 63,3 tudi dbi véi nam va 62,9 tudi ddi véi
nit [22]. Két qua nghién ciu cua chung t6i cho thiy xu hudng nhitng nguoi
mang kiéu gen CC c6 nguy co c6 miac HDL-C thap hon so véi ngudi mang
kiéu gen GG/GC. Két qua nay khac véi két qua nghién cau caa Mao va cong
su khi chi ra nong 6 HDL-C & ngudi Han Trung Québc co kiéu gen CC cao
hon so voi ngudi mang kiéu gen GC va GG. Tuy nhién ¢ ngudi Mulao Trung
Qudc két qua lai cho thay nong do HDL-C ¢ nhiing ngudi c6 kiéu gen CC cao
hon & ngudi mang kiéu gen GG va GC theo nghién ciru ciia Miao (2012) [81].

Nhu vay NPC1L1 la mot gen quan trong trong viéc hap thu cholesterol
va tc ché NPC1L1 c6 thé anh huong dén mac TC va HDL-C trong mau. Tuy
nhién sy anh huong caa NPC1L1 véi RLLM con khac nhau trong cac két qua
nghién ctru, diéu nay la do su khac biét vé chang toc, dic diém cua quan thé
nghién cuau, tinh chat dia Iy va tac dong cia moi truong séng. Do do can thuc
hién thém cac nghién ctu véi ¢ mau 16n hon, trén cac quan thé khac nhau,
st dung thiét ké nghién ctu thuan tap dé khang dinh méi lién quan giita SNP
NPC1L1 rs2072183 véi nguy co mic RLLM dé dua ra duoc bang chang
viing chac.
4.14. Két hop 3 da hinh don nucleotide LPL rs320, LIPC rs2070895,
NPCILI rs2072183 va méi lién quan vdéi réi loan lipid mdu

Diém nguy co di truyén (GRS) cho phép danh gia cac yéu to dong gop
Vao su phét trién va két qua cia bénh, bao gdm nhung khong gidi han & kha
nang mac bénh, tién trién va dap tng véi diéu tri. GRS c6 thé chi dwa trén di
licu di truyén cé san hoic co thé két hop thdng tin vé méi truong, kiéu hinh
va/hoic nhan khau hoc. Két qua GRS c¢6 xu huéng khac nhau giira cac nghién
ctru va phu thuoc vao mau dan sé dugc danh gia. Muyc dich ctia xem xét diém
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rai ro di truyén nham: (1) dy doan kha ning mot cd nhan phat trién bénh
(hoic mot két qua cu thé nao d6 dugc quan tam) dya trén mot sé luong thdng
tin ¢ san, thuong 1a thdng tin di truyén, 1am sang, nhan khau hoc hoic két
hop; va (2) udc tinh 6 manh du doan nguy co bai cac bién thé lién quan.

Két qua nghién ctu cua chang t6i & Bang 3.20 cho thdy khdng co su
khac biét vé miac RLLM theo cac nhom tong sb alen nguy co & ca nhém bénh
va nhom ching.

Nghién ctru caa Wuni va cong su (2022) da nghién ctru tac dong cua
diém nguy co di truyén va luong axit béo bdo hoa tiéu thu doi vai tinh trang
béo phi trén 497 ngudi An Do goc A. Trong d6 GRS duoc xay dung dua trén
cac bién thé di truyén cua CETP va LPL, két qua cho thay cd su tuong tac
dang ké giira GRS va luong tiéu thy axit béo b&o hoa (SFA) d6i voi WC. Déi
twong nghién cau cé luong SFA thip (<23,2 g/ngdy), mic d0 mang >2 alen
nguy co, c6 WC nhé hon so v6i nhiing ca nhan mang <2 alen nguy co. Péi
véi nguoi mang >2 alen nguy co, lugng SFA cao (>23,2 g/ngay) co lién
quan dang ké dén WC 1én hon so véi luong SFA thap (<23,2 g/ngay).
Nghién ctru di chi rang ché do an it SFA c¢6 thé gilp giam nguy co di
truyén cua bénh béo phi duoc xac nhan bai cac bién thé di truyén CETP va
LPL. Nguoc lai, ché do dn nhiéu SFA 1am tang nguy co di truyén cia bénh
béo phi & ngudi An Do [162].

Nghién cau cua Wuni va cong su (2024) vé tuong tac gita GRS va
lwong chét béo trong ché do an ubng dbi véi cac diac diém lién quan dén lipid
trén190 nguoi trong do tudi 19-24 tudi tai Brazil cho thdy GRS cao c6 lién
quan dang ké dén tang ndng d triacylglycerol, LDL-C va TC [163]. Mic du
chua tim thay nghién cu nao danh gia GRS cua 3 SNP LPL rs320, LIPC
rs2070895, NPC1L1 rs2072183 dbi véi RLLM do d6 chua so sanh két qua
cuia nghién ciu nay véi cac nghién ciu khac, tuy nhién véi két qua cac nghién
ctru da bao cao cho thay viéc xac dinh GRS ¢é vai tro quan trong trong viéc
du doan yéu té nguy co lién quan dén bénh.
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4.2. Mdi lién quan giita mét so6 yéu té dinh dwéng, 16i séng véi réi loan
lipid mau

Bén canh yéu t gen da duoc chimg minh c6 lién quan dén RLLM, cac
yéu t6 dinh dudng, 16i séng ciing da duoc ghi nhan co lién dén RLLM gém
ché d6 an min, tinh trang béo phi, tinh trang udng ruou, hat thude 14, thoi
gian ngdi/ngay, thoi gian ngu/ngay.

4.2.1. Yéu té dinh dwéng

Theo Carol F (2023) céac bién phap can thiép dinh dudng gilp giam
mtc LDL-C bao gom giam céc axit béo bdo hoa co trong ché d6 an udng,
cling nhu ting luong axit béo khéng bdo hoa, protein thyc vat, chat xo va
giam tinh trang béo phi & nhitng bénh nhan thtra can hoac béo phi [164].

Mai lién quan gitra cac chat dinh dudng trong ché do in ubng véi lipid
mau va huyét &p véi 125287 ddi twong nghién ctu thuéc 18 qubc gia & Bac
My, Nam M$, Chau Au, Chau Phi va Chau A da duoc Mente va cong su
(2017) chi ra luong chat béo tong thé va tung loai chat béo tiéu thu co lién
quan dén nong d6 TC va LDL-C, luong glucid tiéu thu nhiéu co lién quan dén
TC, LDL-C, lugng chét béo toan phan, axit béo bdo hoa va glucid cao hon ¢
lién quan dén tang huyét ap [165].

Nghién cau cia Nouri (2023) dugc thuc hién trén 236 d6i twong nghién
ctru trong do tudi tir 20-50 tudi tai Shiraz, Iran dé xac dinh méi lién quan giira
tiéu thu chit béo, duong hodc mudi, nhiéu calo va nghéo protein, chat xo, vi
chat dinh dudng va cac hop chat hoat tinh sinh hoc khéac va lipid & nguoi Iran.
Két qua cho thay do tudi trung binh va chi sé khéi co thé (BMI) caa nhiing
nguoi tham gia lan luot 12 45,98 tudi va 28,28 kg/m2. Két qua phan tich hoi
quy logistic duoc st dung dé danh gia mdi quan hé giira luong thyc pham tiéu
thu va nong do lipid da cho thiy viéc tiéu thu chit béo, duong hoic mudi,
nhiéu calo va nghéo protein, chat xo, vi chat dinh dudng co6 lién quan dén
RLLM vai OR > 1va p <0,05 [166] .
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RLLM va ting huyét 4p dwoc nhiéu nghién ctu ghi nhan c6 mdi lién
quan chat ché vai nhau. Haba va cong su (2019) da nghién ctu méi lién quan
gitra lipid méau va huyét ap ¢ 140 nguoi bénh ting huyét 4p. Két qua cho thay
tat ca cac chi sb lipid déu ting & nhitng nguoi bénh c6 mic d6 tang huyét ap
dong mach cao hon [167]. Nghién ctu ctia Nurtya (2023) trén 115 nguoi bénh
nam gigi c6 do tudi tir 45-60 tudi b ting huyét ap. Két qua nghién cau cho
thiy giai doan cua ting huyét &p ¢ ngudi bénh co tuwong quan voi TC
(r=0,317; p=0,001) va micc TG (r=0,217; p=0,02). Nhu vay tiéu thu muédi,
tang huyét ap va rdi loan lipid mau c6 lién quan véi nhau va can thuc hién
thém cac nghién cau trong tuong lai dé c6 thé khang dinh mdi lién quan gitra
chung [168].

Nghién ctu cua chang t6i khdng tim ra méi lién quan gitra yéu t6 an
man va rdi loan lipid mau. Két qua nay khac voi két qua nghién ctu cua
Thuesen B va cong sy (2015) khi thyc hién udc tinh lwong mubi tiéu thy hang
ngay lién quan dén huyét ap va lipid mau trén 3294 nguoi trong d6 tudi 18-69
tudi tai Copenhagen, Pan Mach. Két qua nghién ctu cho thay luong mudi
tiéu thy hang ngay c6 lién quan dang ké dén huyét ap véi p < 0,0001. Ngoai
ra, moi lién hé gitta luong mudi tiéu thy hang ngay va lipid mau ciing bi anh
huong nhiéu bai viéc diéu chinh theo béo phi [169].

Két qua nghién cau caa Harsha D. (2004) danh gia tac dong cia luong
mudi tiéu thu d6i véi lipid huyét thanh trong 2 ché d6 an. Két qua cho thay
nhitng thay doi trong lwong mudi tiéu thu trong khoang tir 50 dén 150
mmol/ngay khdng anh huong dén nong do lipid trong mau [111]. Su khac biét
giira két qua nghién ctru cua chiang t6i va két qua nghién ciu khac co thé la do
khac nhau trong quy dinh vé luong muéi tiéu thu, chang toc, thoi quen an

uéng, khu vuc dia ly, do tudi cua ddi twong nghién cu.
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Két qua nghién ctu cua chung t6i cho thiy BMI (OR=1,12), tinh trang
béo phi (OR=2,02) la nhitng yéu té nguy co gy mac RLLM. Két qua nghién
ctru nay hoan toan phu hop véi két qua caa cac nghién ctu & cac quan thé
khac nhau trén thé gioi. Nghién cau bénh-chiing cua Algayed (2017) thuc
hién trén hai nhém béo phi va nhom khéng béo phi di cho thiy muc TC,
LDL-C, TG & nhom chang thap hon nhém bénh ¢ ¥ nghia théng ké p<0,05
[170]. Chu vi vong eo cao lam ting gip 3,694 va 5,086 lan nguy co giam
HDL-C va ting LDL-C, BMI cao c¢6 nguy co ting dang ké ddi voi ting TG
va giam HDL-C [171].

Nghién cau trén 2030 ngudi tir 35 tudi tro 18n tai Trung Québc cho thay
ty 18 rbi loan lipid mau dwoc phét hién 1a 39,31%, vai ty 1é chuan hoa theo do
tudi 1a 36,51%. Ty 1¢ réi loan lipid mau cao nhat, 58,79%, duoc quan sat thay
& nhimg nguoi bi béo phi hdn hop. Sau khi diéu chinh céc yéu té gay nhiéu,
két qua nghién cau chi ra nguy co rdi loan lipid mau ¢ nhitng ngudi béo phi
trung tdm véi OR=2,0 va béo phi hdn hop véi OR = 2,86 so v6i nhdm dan sé
khong béo phi. Hon nita, c6 mbi lién hé gan nhu tuyén tinh gitta BMI, WC va
nguy co r6i loan lipid méau [172].

Két qua nghién cau cua Zhu (2022) da chiing minh béo phi 1a mot yéu
t6 nguy co lam ting mic RLLM, so véi nhitng ngudi khdng béo phi, nhiing
nguoi béo phi ¢c6 OR (95% CI) dbi véi rdi loan lipid mau 1a 1,79 (1,69-1,91),
ddng thoi c6 méi lién quan c6 y nghia théng ké gitta béo phi va mac TC cao,
LDL-C cao, HDL-C thap va TG cao, v&i OR hiéu chinh dao dong tir 1,11 dén
2,00 [173].

Nghién ctu caa Alamri va cong su (2019) trén 250 nguoi tham gia,
duogc chia thanh hai nhém, nhém khong béo phi bao gém 100 (40%) nguoi
bénh, nhdm béo phi bao gom 150 (60%) ngudi bénh trong do tudi 30-65 tudi.
Két qua cho thay c6 sy khac biét dang ké (gia tri p < 0,05) vé TC, LDL-C,
HDL-C va TG giita hai nhom. Ngoai ra, c6 su khac biét dang ké giira hai
nhom vé cac loai réi loan lipid mau khac nhau [174].
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Nghién ctu cua Yudin (2023) cho thiy trong téng sé 99 d6i tuong
nghién cau, 49,5% la nam, trong khi 50,5% la nir; béo phi dua trén BMI cé
nguy co giam HDL-C (OR= 9,814) va tang TG (OR = 4,61). Trong khi do,
béo phi trung tdm dua trén WC c¢6 nguy co tang LDL-C (OR = 3,10) [175].
Phat hién trong nghién cau nay caa ching toi twong dong vai cac nghién cau
khac khi chi ra ring nhitng nguoi c6 BMI cao, hoic bi béo phi déu co nguy co
mac rdi loan lipid mau cao hon do d6 can chi y va can thiép hiéu qua hon vao
viéc quan Iy can ning dé giam ty 1é mac rdi loan lipid mau.
4.2.2.Yéu 16 16i séng

Nhitng yéu t6 16i séng nhu hat thudc va udng rugu ciing la yéu té nguy
co d6i vi RLLM va céc thanh phan lipid mau (p < 0,001) [176] [177]. Thubc
14 12 mot trong cac yéu té nguy co lam rdi loan TC va c6 tac dung hiép dong
Vi cac yéu td nguy co khac gay ra bénh tim mach vanh. Nicotine trong thudc
|4 lam giam HDL-C, tang LDL-C va tang VLDL-C, gay nén sy tich tu lipid
trong thanh dong mach. Pay chinh 1a nguyén nhan khién ngudi sir dung
thudc 14 c6 nguy co mic xo vira d6ng mach cao hon so vdi nguoi khong su
dung thuéc 14 [9].

Nghién ciru cua Rao va cong su (2013) cho thay néng do TC, VLDL-
C, LDL-C va TG ¢ nguoi hat thuéc 14 gia ting dang ké so vai nguoi khong
hat thudc 14 va nong do HDL-C ¢ ngudi hat thudc 1a giam dang ké so Voi
ngudi khdng huat thuée 14 [9]. Nghién cau cia Wang va cong su (2011) vé
cac yéu to lién quan dén RLLM di cho thay hut thudc 14 cé lién quan chat
ché voi RLLM (OR= 1,23) [175]; ndng do TG cao hon dang ké & nhiing
nguoi hit thudc nhiéu so véi nhimg ngudi khong hat thubc, nong d6 HDL-
C cao hon ¢ nguoi khong hut thuc so véi nguoi co hat thude [179]; Nong
d6 TC, TG, LDL-C rat cao va mic HDL-C thap hon dang ké da duoc quan
sat thay ¢ nguoi hit thudc so vai ngudi khéng hat thude [180].
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Nghién ctu cta Moradinazar va cong su (2020) trén 7586 nguoi
trong do tudi tir 35-65 tudi cho thay so vai nhitng ngudi khong hit thude
l4, nhitng ngudi hién dang hat thude va nhiig nguoi da tung hut thube co
HDL-C va TG bat thuong. Sau khi cai thudc, nhitng nguoi hit thude nhiéu
c6 mic HDL-C va TC binh thuong hon nhiing nguoi ¢ xu hudng hut it
thudc 14 hon mdi ngay. Két qua nghién ctu da chi ra ty 1é réi loan lipid
mau & ngudi dang hut thube (54,9%) cao hon nguoi da ting hat thudce
(43,9%) va nguoc lai, ngudi dd tirng hit thude cao hon nguoi khong hat
thudc (38,0%). Nguoi dang hut thude cd nguy co giam HDL-C cao hon
(OR =2,28) va TG [OR =1,37) so véi nguoi khoéng hit thubc. Khdng co su
khac biét dang ké vé TC va LDL-C gitra hai nhom [181].

Nghién ctu cit ngang cia Momayyezi (2024) duoc thuc hién trén 5052
ngudi tir 35-50 tudi dé didu tra méi quan hé gitra tinh trang phoi nhiém hat thudc
va ho so lipid da phat hién ra rang nhitng nguoi dang hit thuée c6 TG cao hon
va HDL-C thap hon, ty I¢ TG va HDL-C bét thuong & nhitng ngudi di cai thudc
thap hon so véi nhitng nguoi dang hut thude [182].

Viéc tiéu thu ruou ciing da duoc ching minh ¢o lién quan dén RLLM
trong cac nghién ctu trude day. Tiéu thu ruou & mac do via phai gay ra su
gia taing HDL-C va Apo A-1, c¢6 thé chong lai qua trinh xo vita dong mach.
Tuy nhién, tiéu thu qua nhiéu ruou lam ting cc cytokine gdy viém, lam ting
thém tinh trang khang insulin va dan dén taing VLDL-C [123]. M6t s6 nghién
ctru da chi ra ruou cd thé lam ting HDL-C bang cach ting san xuat ¢ gan
hoic tang tdc do van chuyén apoA-1, apoA-11 va dong vai trd quan trong trong
viéc tai ché HDL-C la mot loai lipoprotein dugc biét dén co vai tro van
chuyén nguogc cholesterol ¢ thé lam giam nguy co mic xo vira dong mach
[183]. Nghién ctru cua Ye va cong su (2023) cho thay ty & udng ruou thudng
xuyén c6 lién quan dang ké dén ty 1&6 mac bat ky ching RLLM nao trén 10
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tinh cua Trung Quéc (r = 0,42, p < 0,0001) [184]. Nghién ctu cua She va
cong su (2014) vai 482 ngudi trén 18 tudi cho thay luong rugu udng hang
ngay 1a mot yéu té nguy co gay ting TG mau [185].

Tuy nhién, khi tdng hop 29 nghién ciu vé méi lién quan giira ruou
vang do va RLLM, Lucerdn-Lucas-Torres va cong su (2025) da cho thay viéc
tiéu thu ruou vang c6 tac dung 1am giam LDL-C va khdng c6 tac dung dbi voi
TC, HDL-C, TG [186]. Theo Droste (2013) nhiing thay ddi vé 156i song bao
gom ché do an dugc diéu chinh va tap thé duc, udng mét ly ruou vang do mdi
ngay co thé cai thién ty 1&¢ LDL-C/HDL-C ¢ nhimg nguoi bénh bi xo viia
dong mach mac di phan 16n nhitng nguoi nay da dung liéu phap diéu tri bang
thudc [187].

Hién nay, véi cac tiéu chi danh gia gom san luong rugu bia, lugng tiéu
thu binh quéan dau ngudi, ty 18 ngudi hién dang uéng & mac nguy hai cho thay
viéc tiéu thu ruou, bia ¢ Viét Nam dang & muc cao va dang gay nhiéu hau qua
cho suc khoe va xa hoi [188]. Nghién cau cit ngang trén 150 nguoi truong
thanh tir 18 tudi trg 1én cua Nguyén Trudng Dong va cong su (2023) cho thay
ty 1é mac RLLM c6 su khéc biét c6 ¥ nghia théng ké & nhimg ngudi uéng
ruoU qua mac so véi nhitng ngudi ubng ruou vira phai (p<0,001) [189].

Ngu du gidc 1a diéu can thiét cho sic khoe thé chat va tinh than tt ciing
nhu chit lugng cudc sbéng tot. Thiéu nga 1a mot van dé phd bién va ndi com
trong x& hoi hién dai ngay nay. Thiéu nga dan dén tinh trang thay d6i hoat
dong sinh 1y cua cac hé thong co thé, din dén gia ting ty 1& mac bénh tim
mach, tdng nguy co mac bénh dai thao duong, béo phi [190]. Réi loan giac
ngt duoc phét hién 13 mot trong cac yéu té anh huong dén réi loan lipid mau.
Nghién ciru caa Barikani va cong sy (2019) da cho thay ngudi cé chat lugng
giac ngu kém co TC cao hon so véi ngudi co chat lugng giac nga tot [191].

Két qua nghién ctu cua Kaneita va cong su (2008) cho thiy nong d6 LDL-C
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trong huyét thanh trung binh caa déi twong nghién cau la nam gisi nga > 8
gio/ngay thap hon khoang 9,2mg/dL so véi nhitng nguoi nga tir 6 dén 7
gio/ngay [113].

Nghién ciru cat ngang trén 178 dbi twong nghién ctu da chi ra c6 su khac
biét c6 ¥ nghia giita ndng do cholesterol va huyét ap > 130/85 mmHg & nit va
chat luong giac ngu véi p < 0,05 [192]. Kinuhata va céng su (2014) nghién
ctru trén ngudi Nhat Ban trong d6 tudi 40 - 55 tudi da cho thay thoi gian ngu
c6 lién quan véi HDL-C va TG [193]. Trong nghién ctu cua chung toi, két
qua cho thay thoi gian ngu 16n hon hodc du 8h/ngay trd 18n c6 tac dung bao
vé d6i voi tang TC. Tuy nhién, nghién ciru caa chang tdi ¢6 han ché nhat dinh
do chi hoi vé thoi gian nga toi vi vay can c6 thém nghién ciu phan tich sau veé
cac dac tinh, céc réi loan cua giac ngi va moi lién quan dbi véi RLLM.

Cac yéu td vé moi truong va 16i sdng tinh tai, it hoat dong 1a yéu td
nguy co caa RLLM di duoc bao cao [194]. Dir liéu cat ngang cua 35150
nguoi trong do tudi 18 - 79 tudi phan tich méi lién quan giira yéu to 16i séng
lanh manh va muc lipid da duoc thuc hién. Két qua nghién ctu cho thay viéc
khong hut thudc, khong udng ruou, tap thé duc thuong xuyén, ché do an uong
lanh manh c¢6 lién quan dang ké dén nong d6 TC, TG va LDL-C thap hon va
nong d6 HDL-C cao hon (p < 0,001). C4 mdi lién quan dinh lugng tich cuc
gitra s6 luong cac yéu té 16i song lanh manh va mac lipid thap (p< 0,001).
Nhitng ngudi ¢d 6 yéu té 16i song 1anh manh (khéng hut thude, khéng udng
ruou, ¢6 tap thé duc, co chi s6 BMI binh thuong, ty 1é vong eo/vong mong binh
thuong va co ché do an phu hop) ¢6 nong do TC thap hon 0,72 mmol/L, TG
thap hon 1,02 mmol/L, LDL-C thap hon 0,54 mmol/L va HDL-C cao hon 0,32
mmol/L so véi nhitng ngudi ¢ 0-1 yéu té 16i sdng 1anh manh [195].

Nghién ciru caa Phan Kim My va cong su (2024) da cho thay 16i séng

tinh tai ciia 174 d6i tuong nghién cau tir 20-79 tudi duoc phan &nh mot phan



116

qua sb gid trung binh danh cho hoat dong ‘ngdi mot chd’ 1a 4,47 + 1,39 gio va
s6 gio ‘ngdi mot chd’ cang ting, cac thanh phan lipid mau ciling ting. Cu thé,
tang 1 gio ngoi s& lam LDL-C tang thém 0,216 mmol/L (p<0,001), TG ting
thém 0,294 mmol/L (p=0,007), TC tang thém 0,272 mmol/L (p<0,001), non-
HDL-C tang thém 0,271 mmol/L (p<0,001) [125].

Két qua nghién ctru cua Kodama (2007) da chi ra lugng tap luyén toi
thiéu hang tuan dé ting nong d6 HDL-C duoc uéc tinh 1a 900 kcal ning
lwgng tidu hao mdi tuan hodc 120 phat tap luyén mdi tuan. Phan tich hdi quy
don bién cho thay cir 10 phut tap luyén kéo dai mdi budi tap co lién quan dén
su gia tang khoang 1,4 mg/dL (0,036 mmol/dL) nong do6 HDL-C [126].

Nghién cau cia chung toi chua tim thay sy khac biét vé tinh trang udng
ruou, thoi gian ngoi/ngay, thoi gian ngu/ngay lién quan dén RLLM ¢ hai
nhém nghién ctu, ¢ su khac biét gitra ty 18 hién hat thubc giira nhom bénh
va nhom ching. Su khéac biét két qua nghién ctiu cua chung toi so vai cac két
qua nghién ciu khac 1a do su khac biét vé diéu kién kinh té xa hoi, dic diém
vé 16i séng, hé gen, gia tri do duong cac bién sb tinh trang udng ruou, tinh
trang hat thudc 14, cac tiéu chuan ap dung chan doan RLLM trong nghién ctu
cua chang t6i so véi cac nghién ctu khac. Mac du co tim thay sy lién quan
giira trinh trang hién hat thudc 14 co lién quan dén RLLM nhung do thiét ké
cua nghién ctu la nghién ciu bénh chang, cac théng tin vé tinh trang hat
thudc 1a thong tin hdi ctu vi vay co thé gap han ché nhat dinh, bén canh d6
thong tin thu thap tir nghién ctu cat ngang nam 2011 chua cy thé dugc sb
luong diéu thube 14 hat/ngay, sé luong bao thube 14 hat/ngay, thoi gian hat
thudc 14 do d6 ching toi dé xuat can nghién ciru trén ¢ mau 16n hon, cu thé
gia tri cac bién s6 do luong yéu té 16i séng gom hut thudc 14, thai gian ngu (ca
ngay va tdi)/ngay, thoi gian ngdi (Iam viéc va giai tri) /ngay dé co két qua cu

thé va dai dién hon.
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4.3. Méi lién quan giira gen va mét s6 yéu té dinh dudng, 16i séng véi roi
loan lipid mau

Nguyén nhan gdy RLLM duoc biét dén gdom nguyén nhan nguyén phat
va tht phat trong d6 RLLM nguyén phat do dot bién gen lam ting tong hop
qua mac TC, LDL-C hoic giam tong hop HDL-C hoic giam thanh thai TC,
TG, LDL-C hoic ting thanh thai HDL-C. RLLM thi phat do 15i séng tinh tai,
dang nhiéu ruou/bia, st dung thic an nhiéu chat béo bao hoa. Bén canh do,
cac nguyén nhan tha phat khac duoc ghi nhan 1a do mic cac bénh nhu dai
thao duong, bénh than man tinh, suy gan, suy giap, dung mot s6 thudc chen
beta giao cam, dung estrogen, corticoide.

Ngay cang nhiéu bang chung chi ra gen la yéu t quan trong lién quan
dén RLLM. Cac nghién cau cho thay gen c6 lién quan dén RLLM & nguoi
bao gom: (1) cac gen ma hoa apolipoprotein (APOB, APOE, APOC1), (2) gen
ma hoa thu thé lipoprotein va cac protein lién quan (LDLR, LPA, SCARBI ...),
(3) gen mi hda cac enzym tham gia vao qua trinh chuyén hda lipoprotein
(LPL, LIPC, LCAT...) va (4) gen ma hda cé4c chat van chuyén lipid (NPC1L1,
CETP...) [44], [13], [45]. Tuy nhién, c4c nghién cau xac dinh méi lién quan
gitta SNP LPL rs320, LIPC rs2070895, NPC1L1 rs2072183 va RLLM c6 diéu
chinh bai yéu té dinh dudng, 16i séng con it do d6 viéc ban luan két qua caa
nghién cau nay véi cac nghién ctu khac con han ché.

Nong d6 TG huyét tuong ting cao duoc coi l1a mot yéu td nguy co
gay bénh mach vanh. Nong do TG duoc diéu chinh boi ca qué trinh tong
hop va phan huay cua VLDL va cac hat chylomicron. Sy thanh thai
lipoprotein giau TG dugc kiém soat boi cac hoat dong LPL va hepatic
lipase gan (HL, LIPC). Trong khi LPL chiém wu thé va chiu trach nhiém
thuy phan TG trong chylomicron va VLDL thi LIPC ddng vai tro quan
trong trong qué trinh chuyén héa HDL-C va trong qua trinh chuyén doi
VLDL thanh LDL-C. Thiéu LIPC gay ra do mat hoat cua gen LIPC (gap
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khi suy giam tiét hoic enzym khdng hoat dong) dan t4i taing LDL-C va tan
du VLDL. Cac SNP trén gen LIPC c6 thé anh hudng truc tiép dén kha nang
thay phan TG cua LIPC va cd thé anh huang gian tiép ¢én LIPC bang cach
tac dong dén qua trinh chuyén héa HDL-C va kha ning kiém soat chirc
ning cua LIPC [57]. Két qua nghién ciu caa Grarup (2008) cho thay alen
A ctia SNP LIPC rs2070895 lién quan dén mirc ting 0,057 mmol/L ndng
d6 HDL-C huyét thanh luc doi; nhitng ngudi mang alen A & thé dong hop
tr (AA) va hoat dong thé chit manh mé& cé mutc ting HDL-C 1a 0,30
mmol/L so véi nhitg ngudi mang alen G dong hop tir (GG) [74].

Nghién cau cua Marques va cong su (2010) nghién cuu trén nguoi
truong thanh tir 35-75 tudi da chi ra c6 méi lién hé giira udng ruou, cac da
hinh don nucleotide trén gen APOA5, CETP, LIPC va LPL véi mac HDL-C.
Nguoc lai, khdng c6 mdi lién gitta gen va tinh trang udng ruou ddi voi mic
HDL-C [196] .

Nghién cau cia Min xu va cong su (2015) khi phan tich kiéu gen cua
SNP LIPC rs2070895 trén 743 ngudi tir 30 dén 70 tudi bi thira can hoic béo
phi. Nhitng nguoi nay dugc ap dung cac ché do an khac nhau lién quan dén
chat béo, sau 2 nam, két qua cho thay lugng chat béo trong ché do an lam thay
d6i tac dong cua SNP rs2070895 trén gen LIPC ddi vai nhimg thay d6i nong
do lipid ¢ nguoi 16n thira can hoac béo phi [73].

NPC1L1 cha yéu nam trén mang dinh cua cac té bao rudt non, 1am
trung gian cho qué trinh hap thu ca cholesterol c6 trong ché d6 in udng va
cholesterol c6 ¢ mat vao cac té bao rudt non. Pay 1a qua trinh quan trong dé
duy tri can bang cholesterol trong co thé. NPC1L1 ciing duoc tim thay trén
mang 6ng cua té bao gan va co vai trd trong viéc diéu chinh lwong cholesterol
bai tiét vao mat. Chinh vi NPC1L1 c6 lién quan dén hap thu cholesterol nhu
vay, viéc diéu ché ra ezetimibe, mot loai thudc ha cholesterol, @c ché dac hiéu
NPC1L1, 1am giam qua trinh hap thu cholesterol d3 duoc thuc hién va ap
dung trong diéu tri RLLM.
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Nghién ctu caa Toyoda (2019) trén chudt 4p dung hai ché d6 an gom
ché d6 an nhiéu chat béo va ché @6 an co kiém soat chat béo dé danh gia tinh
trang gan nhiém md do NPC1L1. Két qua chi ra rang NPC1L1 1am tram trong
thém tinh trang gan nhiém m& do ché do an ubng, déng thoi lam giam VLDL,
TG ¢ gan [197].

Hoat dong thé chat da duogc xac dinh 1a mot yéu té bao vé, chong lai su
xuat hién va tién trién cua bénh tim mach. Senti M va cong sy (2001) da danh
gia méi lién quan gitra hoat dong thé chat véi SNP LPL rs320 va hit thude 14
d6i voi nong dd TG va HDL-C trén 520 nam gigi & Gerona, Tay Ban Nha.
Két qua cho thay kiéu gen GG tac dong tiéu cuc dén nong do lipid khi kém
theo tinh trang hat thudc 14, tuy nhién viéc tiéu hao hon 291 kcal/ngay cho
hoat dong thé chat lam giam tac dong nay [198].

Nghién cau cua cua Pisciotta L (2003) khi danh gia hoat dong thé chat
c6 diéu chinh véi mot sé da hinh don gen anh huéng dén nguy co tim mach
trén 100 nam gidi tir 40 tudi tré 18n co dap xe 120-150 km/tuan va 100 nam
gidi cung do tudi it van dong, két qua cho thay hoat dong thé chat lam ting
HDL-C ¢ ngudi mang kiéu gen AA ctua SNP rs2070895 trén gen LIPC [199].

Nghién ctu caa chang toi véi ngudn luc han ché nén mai chi phan
tich duoc 3 gen cua cac SNP LPL rs320, LIPC rs 2070895, SNP NPC1L1
rs2072183 nham xac dinh mdi lién quan cua 3 SNP nay véi RLLM cé tac
dong cua yéu té dinh dudng, 1i séng.

Nghién ctu su twong tac cia cac gen lién quan dén bénh, lién quan
dén yéu t6 moi truong rat quan trong va da duoc bao cao trong cac nghién
ctru. Piéu nay co thé gitp con ngudi hiéu hon vé co ché gay bénh vi c6
bénh khdng phai do mot gen gay nén ma c6 thé la két qua cua su tuong tac
phuc tap gitra nhiéu gen khac nhau gay nén, tir d6 giup con ngudi xac dinh
duoc yéu td nguy co, co ché sinh bénh va cé phuong phap du phong, diéu
tri bénh hiéu qua hon.
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Nghién cau cia Wang (2018) vé tuong tac giita cac gen lién quan
dén van chuyén cholesterol nguoc va phan ¢ng véi cac yéu té moi truong &
nhimg ngudi mac RLLM mau cho thay mé hinh twong tac gen-gen gitta
SNP APOA1L rs670 - SNP ABCA1 rs1800976 - SNP ABCA1 rs4149313-
SNP LCAT rs1109166 (p = 0,0107) va m6 hinh tuong tdc gen-mdi truong
SNP ABCAL rs1800976 — SNP ABCA1 rs4149313 — LCAT rs1109166, béo
phi-hat thudc 14 1a nhitng yéu t6 du bdo RLLM (p = 0,0107) va c6 tuong
tac voi nhau; RLLM chiu anh huéng caa APOAL, ABCAL, LCAT, céc yéu
t6 moi trudng va sy tuong tac cia chiing [200].

Miao L (2018) thuc hién nghién cuu su tuong tac gen-gen va gen-
moi truong voi RLLM cua cac SNP trén cac gen BCL3-PVRL2-TOMMA40 cho
thay md hinh véi 3 vj tri lién quan dang ké dén tuong tic SNP-SNP, SNP-moi
truong, haplotype-haplotype (p< 0,05-0,001). Két qua nghién ctu chi ra ring
nhitng nguoi mang nhiéu kiéu gen va haplotype lam giam nguy co RLLM, trong
khi nhimg nguoi mang céc kiéu gen va haplotype khac 1am ting nguy co RLLM.
Cac SNP trén 3 gen BCL3, PVRL2, TOMM40, tuong tac gen-gen va gen-moi
truong véi RLLM da dugc tim thay ¢ quan thé ngudi Trung Quéc [201].

Két qua phan tich cua chung tdi vé méi lién quan gitra 3 SNP nghién
ctru va RLLM c6 hiéu chinh cac yéu to dinh dudng va I6i séng tai cac Bang
3.28, Bang 3.29 va Bang 3.30 cho thdy SNP LPL rs320, SNP NPC1L1
rs2072183 khong c6 mdi lién quan véi RLLM & ca mo hinh chwa hiéu chinh
va mo hinh cé hiéu chinh véi mét sb yéu té dinh dudng, 16i sbng. Khi phan
tich ting thanh phan RLLM gom ting TC, ting LDL-C, ting TG va giam
HDL-C, SNP LIPC rs2070895 c6 lién quan dén ting TG & m6 hinh chua hiéu
chinh va mé hinh khi c6 hiéu chinh dong thoi yéu té dinh dudng va 16i song,
su lién quan co6 y nghia thong ké vai OR >1, p <0,05. Tang TG nghiém trong
(néng d6 TG >5,6 mmol/L hozic 500 mg/dL) Ia mét trong nhitng nguyén nhan
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gay nén bénh viém tuy cap, bénh nay c6 thé dan dén tir vong va nhiéu bién
chting nghiém trong khac. Viém tuy cap lién quan dén ting TG can duoc dic
biét chl ¥ vi ty Ié tir vong cao, ty 1& hoai tir tuy cao, nhu cau cham soc tich
cuc cao va thoi gian nam vién dai hon so vai cac nguyén nhan khéc [202].

Nghién ciru trén 716 d6i tuong tir 18 tudi tai Hungarian dugc thyuc hién
boi Mosztbacher (2020) cho thiy ting TG (>1,7 mmol/L) gap ¢ 30,6% ddi
twong nghién cau va co lién quan dén gidi va tudi. Co téi 7,7% truong hop
viém tuy cap va ting TG duoc coi 1a yéu té gay bénh (>11,3 mmol/L). Néng
d6 TG tang trén 11,3 mmol/L c6 lién quan dén ty Ié mac viém tuy cap mirc do
trung binh cao hon va thoi gian nam vién dai hon, trong khi ndong do TG trén
22,6 mmol/L c6 lién quan dang ké dén viém tuy cap nang. Nghién ciru da chi
ra taing TG lam tram trong thém mirc do nghiém trong va cac bién chung lién
quan caa viém tuy cip do d6 viéc xac dinh ting TG can duogc cha trong hon
bat ké nguyén nhan gay viém tuy cap khac [203]. Viéc giai quyét nguyén
nhan gay ting TG mau mirc do vira hoic nang, két hop véi diéu chinh ché do
an ubng, tdi wu hoa dung thude va tu van giam/ngung tiéu thu ruou, cing voi
cac phuong phap diéu tri khac la rat quan trong dé giam nong do TG va ty I¢
mac viém tuy cap. Mac du can thuc hién cac nghién ctu véi ¢& mau 16n hon,
ma& rong do tudi nghién ctu va thiét ké nghién ctu thuan tap, két qua nghién
ctru cua chung t6i da gop phan du doan sém nhiing dbi tuong cé thé cé nguy
co ting TG, dong thoi gop phan trong diéu tri ting TG dé lam giam mac cac
bién chung do ting TG cho cong dong.

Két qua nghién ctu ¢ Bang 3.20 cho thay khdng tim thay su lién quan
giita tong sé alen nguy co cua SNP LPL rs320, LIPC rs2070895 va NPC1L1
rs2072183 doi vai RLLM, réi loan tung thanh phan lipid mau (p>0,05). Két
qua nghién ciu cua chung toi khac véi cac két qua nghién ciru cia mot sb

nghién cau khac trén thé gidi. Su khac biét co thé la do khac biét vé chang
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toc, doi tugng nghién ciu, do tudi, cac chi sé do luong thanh phan lipid
mau va yéu tb lién quan trong nghién ctcu. Theo Gabor T (2004), dic diém
di truyén chung toc, su khac nhau vé yéu t6 dinh dudng, hoat dong thé luc,
yéu t6 kinh té xa hoi c6 anh huong khac nhau dén mdi quan hé giira gen va
bénh & cac dan toc khac nhau [14], do d6 dan toi két qua khac nhau giira cac
nghién cau. Vi vy rat can thiét tiép tuc thuc hién cac nghién cau tiép theo
trén c& mau lén hon, & cac quan thé khac nhau, thiét ké nghién ctu thuan tap,
noi dung bao phi hon nham thiét 1ap bing chang viing chac vé tac dong cua
yéu té dinh dudng, 16i sdng dén méi lién quan giita gen va RLLM.

Nghién ctru cua chang téi la mot trong nhirng it nghién ciru & Viét Nam
thuc hién phén tich gen lién quan dén RLLM véi doi twong nghién ctu ¢
cong dong véi ¢ mau twong d6i 16n, 6 tinh dén tac dong cua mot sé yéu to
dinh dudng, 16i song. Trén thyc té, tir ndm 2008, Lién minh Dy an 1000 B
gen qudc té da khoi dong Dy an 1000 Bo gen nham phat trien mot nguon tai
nguyén cong cong vé bién di di truyén & ngudi. Ngudn tai nguyén nay hd trg
cac nghién ciru lién két toan bo bo gen va cac nghién ciru khac lién quan dén
bién di di truyén, sic khoe va bénh tat. Tat ca dix liéu caa Dy 4n 1000 Bo gen
déu duoc cung cip mién phi cho cdng ching théng qua trang web cua Dy &n
1000 Bo gen. D liéu vé gen cua Viét Nam trong dy an nay dugc thu thap va
phan tich trén 124 nguoi, la dan toc Kinh song tai Thanh phé H6 Chi Minh,
do d6 chua dai dién dugc cho quan thé nguoi Viét Nam va day la mot trong
nguyén nhan din t&i co su khac biét vé ty Ié alen, kiéu gen cua 3 gen nghién
ctru S0 Vi dir lidu da cong bd cua Du an [204].

Theo Nguyén Thanh Liém (2019), Viét Nam co rat it nghién ctu va di
liu vé bo gen nguoi do d6 cac nha khoa hoc thuong phai tham chiéu tir bo
gen ngudi nudc ngoai. Sy tham chiéu nay co nhiéu han ché do mdi dan

toc/chung toc thuong cé cau trac bo gen khac nhau. Hon nita do gen duoc biét
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dén co6 mdi lién quan chit ché vai sicc khoe va bénh hoc, co thé gop phan giai
dap cac van dé vé ung thu, chuyén hoa va dap tng thudc, cac bénh di truyén.
Vi vay viéc xay dung mot co so dit lidu bién di di truyén nguoi Viét Nam 1a
diéu can thiét dé dién giai chinh xac céc bién di di truyén cua ngudi Viét gop
phan phat hién sém va ngan ngira bénh tat lién quan dén cac van dé suc khoe
cua nguoi Viét Nam hién nay [205].

Tai Viét Nam, Lé Sy Vinh va cong su (2019) da thuc hién giai trinh tu
105 bo gen hoan chinh va 200 exome hoan chinh cua 305 nguoi Kinh Viét
Nam (KHV) sbng tai thanh phé H6 Chi Minh khdng c6 quan hé huyét
théng. Nhom nghién ciu di dua vao 101 bo gen KHV di dugc cong b
trude d6 dé xay dung co so dir lidu bién di di truyén ngudi Viét Nam cua
406 ngudi KHV [206].

Ké thira su phat trién manh mé vé nghién ciu gen trén thé gisi, nghién
ctru cua chung t6i da xac dinh duoc ty 18 alen, ty Ié kiéu gen caa 3 SNP gom
SNP LPL rs320, LIPC rs2070895, NPC1L1 rs 2072183, méi lién quan giita 3
SNP nay véi RLLM va su tuong tac cua cac gen voi RLLM co6 tac dong cua
yéu té moi truong. Pay 1a mot van dé duoc quan tdm va nghién ctu nhiéu
trén thé gidi nhung con han ché ¢ Viét Nam mic du RLLM dugc cho thay la
dang gia tang tai Viét Nam. Két qua nghién ciu da gop phan bo sung bang
chung khoa hoc vé gen, bién thé di truyén lién quan dén bénh cho b dit liéu
phan tich di truyén va bénh ¢ Viét Nam, bén canh dé ciing giup cac nha quan
Iy, ca nhan co chién luoc, ké hoach dé du phong, phat hién sém va diéu trj
hiéu qua bénh RLLM.
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HAN CHE CUA NGHIEN cUU

Nghién cau nay la mot trong it nghién ciau ¢ Viét Nam phat hién
nhitng nguoi mang kiéu gen GA ¢6 nguy co ting TG so véi nhitng nguoi
mang kiéu gen AA va GG cia SNP LIPC rs2070895. Tuy nhién nghién cau
ciing ¢6 nhitng han ché nhat dinh, dbi tegng nghién ciu gisi han trong d6 tudi
trung nién tir 40-64 tudi, chua mo rong duoc sang cac do tudi khac dé co két
qua téng thé hon vé RLLM. Bén canh d6, khi phan tich méi lién quan giira
mot s6 yéu té dinh dudng, 16i sdng d6i vai RLLM, chang t6i chua phan tich
dugc du rong tat ca cac yéu té do thong tin duoc khai thac tir nghién cau cat
ngang nam 2011 tai Ha Nam cé han ché.

Vi vay trong thoi gian téi, két qua nghién ciu nay la co sé cho cac
nghién ctu 16n hon, phan tich nhiéu gen lién quan dén RLLM trong d6 mo
rong do tudi nghién ciu, noi dung nghién ciu va thuc hién véi thoi gian phu
hop dé tang gia tri nghién cau, cung cap cac bang ching khoa hoc xac dinh

duogc yéu té di truyén, dinh dudng va 16i song lién quan dén RLLM.
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KET LUAN

Tur két qua nghién cau mot sé da hinh gen, yéu té dinh dudng va 1i
séng lién quan di véi rdi loan lipid mau ¢ nguoi trung nién tai Ha Nam c6
thé két luan nhu sau:

1. Ty I Kiéu gen cua SNP LPL 320, SNP LIPC rs2070895, SNP NPC1L1
rs20720183 va méi lién quan véi réi loan lipid mau

- Ty 1é alen va kiéu gen cua SNP LPL rs320 trong quan thé: 73% alen
T, 27% alen G; 55% kiéu gen TT, 37% kiéu gen TG va 8% kiéu gen GG.

- Ty I¢ alen va kiéu gen caa SNP LIPC rs2070895 trong quan thé: 61%
alen G, 39% alen A; 38,8% kiéu gen GG, 45% kiéu gen GA va 16,2% kiéu
gen AA.

- Ty 1¢& alen va kiéu gen caa SNP NPC1L1 rs2072183 trong quan thé:
57% alen G va 43% alen C; 30% kiéu gen GG, 53% kiéu gen GC va 17%
kiéu gen CC.

- Nhitng nguoi mang kiéu gen di hop tir GA cia SNP LIPC rs2070895
c6 nguy co ting TG hon so véi nhitng ngudi mang kiéu gen GG, AA
(OR=1,34, 95%CI:1,01-1,77). Chua phét hién méi lién quan giita SNP LIPC
rs2070895 vai rdi loan lipid mau, ting LDL-C, ting TC va giam HDL-C
(p>0,05).

- Chua phat hién maoi lién quan caa SNP LPL rs320 va SNP NPC1L1
rs2072183 vai rdi loan lipid mau, ting TG, ting TC, tang LDL-C va giam
HDL-C (p>0,05).

2. Méi lién quan giira mot sé yéu té6 dinh dwéng, yéu té 16i séng véi rdi
loan lipid mau

- Cac yéu t6 tudi, BMI, vong eo, béo phi, hat thudc 14 1a yéu té nguy co
d6i voi RLLM (p<0,05), trong d6 tinh trang béo phi c6 lién quan manh dén
RLLM (OR=2,01; p < 0,05).
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- Chua phat hién méi lién quan giira cac gom yéu té tinh trang an man,
tinh trang udng ruou, thoi gian nga/ngay va thoi gian ngdi/ngay voi RLLM
(p>0,05).

3. Méi lién quan giita gen va mot so yéu té dinh dudng, 16i séng véi réi
loan lipid mau

- SNP LIPC rs2070895 c6 lién quan dén ting TG & mé hinh chua
hiéu chinh va mé hinh khi ¢ hiéu chinh dong thoi yéu té dinh dudng va 16i
sbéng, su lién quan c6 y nghia thong ké vai OR >1, p <0,05.

- Chua phat hién méi lién quan giita cac SNP LPL rs320, NPC1L1
rs2072183 voi RLLM ¢ ca moO hinh chua hiéu chinh va mo6 hinh c6 hiéu
chinh véi mot sé yéu té dinh dudng, 16i song.

- Chua phat hién méi lién quan giira tong s6 alen nguy co ciia SNP LPL
rs320, LIPC rs2070895 va NPCI1L1 rs2072183 v&i RLLM, rdi loan tung
thanh phan lipid mau & ca mé hinh chua hiéu chinh va md hinh cé hiéu

chinh véi mot sé yéu té dinh dudng, 16i sdng.
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KHUYEN NGHI

Nguoi trung nién do tudi tir 40 - 64 tudi, sdng ¢ ndng thdn cé nguy co
mac réi loan lipid mau cao hon khi bi béo phi do d6 can ting cudng hon nita
truyén thong vé dinh dudng, 16i séng hop Iy dé phong, diéu tri RLLM, han
ché méc bién chung cia RLLM nham nang cao stc khoe cho nhan dan.

Can tiép tuc thuc hién nghién cau phan tich SNP rs320 trén gen LPL,
SNP rs2070895 trén gen LIPC, SNP rs2072183 trén gen NPC1L1 va mé rong
phan tich nhiéu gen va SNP & cac quan thé khac nhau, mé rong do tuoi cua
d6i twong nghién cau.

Xem xét viéc sir dung quy trinh phan tich gen caa nghién ctu nay cé thé
ap dung cho cac nghién cau xac dinh mdi lién quan giita SNP LPL rs320,
LIPC rs2070895, NPC1L1 rs2072183 véi cac bénh khac dé tiét kiem thai gian

va chi phi cho viéc t6i wu hoa quy trinh phan tich gen.
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DANH MUC PHU LUC

Phu luc 1. Gidy dong ¥ cho sir dung sé liéu khoa hoc
Phu luc 2. Bo cdng cu thu thap sé liéu

Phu luc 3. Quy trinh phan tich kiéu gen

Phu luc 4. Danh sach dbi twgng tham gia nghién ctu
Phu luc 5. Cac bang sé liéu

Phu luc 6. Mau dong ¥ tu nguyén tham gia nghién cau



PHU LUC 1

CONG HOA XA HQI CHU NGHIA VIET NAM
Pgc l1ap- Tw do — Hanh phic

GIAY PONG Y CHO SU DUNG SO LIEU KHOA HQC

Kinh gtri: Vién Dinh dudng

Tén t6i la: PGS.TS. Tran Quang Binh - Truéng khoa Dinh dudng va
Bénh khong lay nhiém - Vién Dinh dudng.

T6i la cht nhiém dé tai va thay mit cho cac thanh vién thuc hién dé tai
“Nghién ctu thuan tap 5 nim vé bénh dai thao duong tip 2 va hoi ching
chuyén hoa & nguoi Viét Nam: Vai tro yéu t6 di truyén va 16i sbng”, toi dong
y cho NCS Bui Thi Khanh Thuan st dung cac dir liéu nghién ctru khoa hoc va
c4c mau mau luu tai Vién dinh dudng cho dé tai luan an tién si caa NCS véi
tén luan an “Nghién ctu mot sé da hinh gen, yéu té dinh dudng va 16i séng
lién quan dén rdi loan lipid mau & nguoi trung nién tai Ha Nam, 2018-2024”

Toi khong chiu trach nhiém cho nhitng muc dich khac khong thudc
pham vi cta nghién cuiu trén.

Ha Ngi, ngay thang nam

Nguoi viét

PGS.TS. Tran Quang Binh



PHU LUC 2

BO CONG CU THU THAP SO LIEU
Mau 1. PHIEU THEO DOI KET QUA XET NGHIEM MAU

Tén diéu tra vién: Ngay xét nghiém: / /
Ho va tén nguoi duoc xét nghiém: Gigi: Nt Nam
bia chi gui thu: Xa/Phuong:
Quan/huyén: bién thoai:
Ngay thang nam sinh ngudi duoc xét nghiém?Theo duong lich / /
Theo am lich / /
(Chi ghi tudi duong lich néu khdng nhé nim sinh  tudi)
STT CAU HOI / XET TRA LOI CHUYEN
NGHIEM
C1 | Hién tai 6ng/ba co bi 1. Co
RLLPM khong? 2. Khong
C2 | Néu c6, noi chan doan va Noi chan doan :
thang, nim dwoc chan doan | Thang nam

RLLPM la gi ?

C3 | Hién tai Ong/Ba co ding
cac thude dé diéu tri bénh
RLLPM khéng?

1. C6, tén cac thudc:
2. Khong

C4 | Két qua xét nghiém céc chi
s6 lién quan

Két qua xét nghiém mau :
Triglyceride :

LDL-C:

HDL-C :

Cholesterole :

Xin cdm on Ong/Ba di trd 101 cac cau héi.

Chu y : Piéu tra vién danh du vao phiéu cua ddi trong dé xac nhan da hoi cac thong
tin chung va xét nghiém duong mau cho doi tugng nghién cuau.

Giam sat vién ky

Ngay
biéu tra vién ky

thang  nam




M4au 2. PHIEU THEO DOI KET QUA CAN PO

Tén diéu tra vién: Ngay can do: / /
Ho va tén nguoi dugc can do: Giéi: N Nam
bia chi gui thu: Xa/Phuong:
Quan/huyén: bién thoai:
Ngay thang nam sinh nguoi dugc can do?Theo duong lich / /
Theo am lich / /
(Chi ghi tudi duong lich néu khdng nhé nam sinh tuoi)
STT CAU HOI / XET TRA LOI
NGHIEM
1. HA t6i da/tbi thiéu lan 1 :
c1 mmHg
Po Huyét 4p 2. HA t6i da/tdi thiéu lan 2 :
mmHg
1. Chiéucao lan 1: cm
C2 | Po Chiéu cao 2. Chiéu cao lan 2 : cm
C3 | Po % md 1.Tylemd % lan1:
2. Ty 16 md % lan 2
C4 | Cannang 1.Cannang lan 1 : kg
2.Cannang lan 2 : kg

Chu y : Biéu tra vién ghi vao phiéu cia ddi tuong dé xac nhan di can do cac chi s6
nhan trac, huyét ap cho doi twgng nghién ctu.

Ngay thang nam
Giam séat vién ky Piéu tra vién ky



Mau 3.

Phiéu diéu tra dich t& hoc bénh dai thao dwong
va hoi ching chuyeén hoa

Tén diéu tra vién:

Ngay diéu tra: /

Ho va tén ngudi dugc phong van: Gigi: Nt  Nam
bia chi gui thu: Xa/Phuong:
Quan/huyén: biénthoai:
Ngay thang nim sinh nguoi dugc phong van?Theo duong lich /
Theo am lich / /
(Chi ghi tudi duong lich néu khdng nhé nam sinh tudi)

(Piéu tra vién héi va khoanh tron vao cau trd loi thich hep hodc dién thong tin vao

ché tréng)

STT CAU HOI TRA LOI CHUYE
N
C1 | Anh/chi la nguoi dan toc gi? 1. Kinh Khéc (ghi rd):
C2 | Anh/chi song & x&/phudng nay bao | T thing nam
lau roi?
C3 | Xin cho biét tinh trang hén nhan 1. Chua bao gid két hon
hién nay cua anh/chi? 2. Dang co gia dinh
3. Goa vo/goa chong
4. Lydi
5. Ly théan
6. Song chung, khong két hén
7. Khéc, ghi ro:
C4 | Anh/chi da hoc hét 16p may trong 1. Chua timg di hoc
chuong trinh pho théng? 2. Theo hé cii, hoc hét 16p /10
3. Theo hé méi, hoc hétlop__ /12
Trinh d hoc van cao nhat ma 1. Tot nghiép cap I11 (trung hoc pho
Anh/chi da dat dugc la gi? th6ng)
(Hoac anh/chi c6 hoc Ién nira 2. Trung cip
khong? Va dat dugc bang cap gi?) 3. Cao dang/dai hoc tro 1én
4. Khac (ghi rd):




STT CAU HOI TRA LOI CHUYE
N
C5 | Nghé nghiép chinh hién nay cua 1. Nong, 1am, ngu nghiép nam
Anh/chi 12 nghé gi? 2. Cong nhan nim
(Khoanh tron vao nghé) 3. Dich vu/budn ban/néi tro__ nam
S6 nam lam viéc 1a bao nhiéu? 4. Vién chac nha nuéc nim
5. B4 doi, cong an nam
6. Thu cong nghiép nam
7. Lao dong tu do nam
8. Nghi huu/khéng c6 viéc lam__nam
9.Khé&c (ghird):_  /  nam
C6 | Nghé nghiép truéc day cua Anh/chi | 1.Khdng c6 nghé trudc day
la gi (néu cd) ? Nghé: S6 nam
S6 nam da lam nghé d6 1a bao Nghé: S6 nam
nhiéu? Nghé: S6 ndm
C7 | Gia dinh Anh/chi c6 bao nhiéu nguoi
nguoi? (nguoi cung hg: nhing
nguwoi dn cung mdam it nhat 6 thang)
C8 | Nha gia dinh Anh/chj dang 6 thuoc | 1. Nha kiéu biét thy
kiéu nha gi? 2. Nha méi bang trén dat riéng
3. Nha ngoi
4. Can ho tap thé
5. Nha khéc, ghi ro :
C9 | Céc khoan thu nhap cua ca gia dinh | 1. Tién luong : triéu dong
mot nam | bao nhiéu triéu ddong ? | 2. Trong trot : triéu dong
(can hoi ting khoan mot, thu nhap | 3. Chan nudi : triéu dong
|a phan thu sau khi di trir chi phi) 4. Buon ban : triéu dong
5. Khac : triéu dong
C10 | Nguon nudc chinh gia dinh Anh/chi | 1. Nudc may, giéng khoan, nudc mua
dung dé nau an va tam giit 1a gi? 2. Nudc giéng dao, giéng xay
3. Nuéc sdng, ao, hd
4. Khac (ghi rd)
C11 | Lac nang can nhat Anh/chi ning bao
nhiéu can? (Khéng tinh Iic mang kg
thai va cho con bu néu 1a niz)
Gl Cén nang so sinh ctia Anh/chi nang A—’gram
. .Khdng nhé
bao nhiéu gram?
€13 | Hicn tai Anhichi ¢6 bi benh déi thao | = S°
dudng khong? 2. Khorjg . 2=>C16
3. Khong biet 9=>Cl16




STT CAU HoOI TRA LOI CHUYE
N
C14 | Néu co, noi chan doan va thang, Noi chan doan :
niam duoc chan doan dai thao dudng | Thang nam
lagi?
C15 | Hién tai Anh/chij cé dung cac thudc | 1. C6, tén céc thudc:
dé diéu tri bénh dai thao 2. Khong
duong khong?
C16 | Anh/chi di dugc chan doan ting 1. Co, chan doan ¢ dau?:
(cao) huyét ap chua? 2. Khéng
C17 | Anh/chi di bao gio dugc chan doan | 1. CO, chan doan ¢ dau?:
m& mau cao hoac cholesterol cao 2. Khong
chua?
A < 2 , 1. Khong ai
L Ong/ba noi ngoai, bo/me de, no gfl . e oa - .
) . . 2. Ong noi, ba noi, 6ng ngoai, ba ngoai
anh/chi/em ruét, con dé cua anh B )
N 2 . s 4. | 3. BO,mede
(chi) c6 ai duoc chan doan la bi dai ) R
. . - 4. Anh, chi, em ruét
thao duong khong? )
(c6 thé nhiéu liza chon) >. Conde
¢ e tro 6. Khong biét
CHI HOI NU GIGI CAC CAU HOI C19 PEN C25
C19 | Bac/chi da bao nhicu L haio 1. C6,s6 lan?:
aC/Ch1 da bao nhieu lan man al:
' : 2. Khodng 2=>C24
Khi mang thai, bac/chi c6 bao gio 1 Ch
C20 | dugc chan doan mic dai thao duong |
khong? 2. Khong
C21 | Hién bicchi c6 miy nguoi con dg? | = CO €O 80 con:
' oAy Ie " | 2. Chuacé con dé 2=>C23
c2o | Con nang can nhat IGc méi sinh caa
bac/chi nang bao nhiéu gram? gram
Co3 | P bao giv bac/chi bi say thai hoac | 1. CO6,sb lan : lan X
thai chét luu hoac nao thai khong? R
) £ A 1A 2. Khong
Neéu co, so lan?
Co4 | Tubi bit ddu co kinh cua bacichila | 1 —— 1o X
bao nhiéu ? 2. Khbdng nhé
1. Kinh nguyét déu
C25 _ _ _ : A A
Tinh trang kinh nguyét hién tai caa | 2. Kinh nguyét khong deu
bac/chi nhu thé nao ? 3. Da man kinh, s6 ndm
4. Khac, ghird:




HOI TAT CA MQI NGUOI

C26 | Anh/chi c6 bao gid ubng ruou 1. C6
khong? 2. Khong 2=>C28
Cp7 | Trong nam qua, mic o uéng reou | Chi gh két qua vao mot trong cac
thé nao, bao nhiéu 1au udng ruou truong hop sau cho phu hop :
maot 1an ? 1. Sochen50ml:........... /ngay
MEi i uéng bao nhiéy 2 2. Séchén50ml:........... /tuan
oI 1ah ong bao Nhieu 3. Séchén50ml:.......... /théang
(quy ra chén chuan 50 ml) 4. Séchéns50ml:............ /nam
cag | Anh/chi cd bao gio uong bia 1. C6
khéng ? 2. Khéng 2=>C30
2 Chi ghi két qua vao mét trong cac
Trong nam qua, mirc d6 uong bia truong hop sau cho phu hop :
thé ndo, bao nhiéu 1au uéng bia 1an ? | 1. Sé céc/lon 330 ml :.......... Ingay
Mai 14n uéng bao nhiéu céc/lon? 2. Sococ/lon 330 ml ... /tué,n
(Quy ra céc/lon chuén 330 ml) 3. S(? C(?C/|On 330ml:......... /thang
4. Sococ/lon330ml:......... /nam
C30 | Anh/chi c6 bao gio ubng céc loai 1. Co6
nu?c ngot dong lon hoa.c chai 2. Khéng 2 =>(C32
khong ? (vd : coka/pepsi)
C31 | Trong ndm qua, trung binh anh/chj | Chi ghi két qua vao mot trong cac
udng thé nao? truong hep sau cho phu hop:
M3 131 bao nhiy céel , 1. Sécoc/lon330ml:........ Ingay
Olt?an a0 NIEU cocrlon nuae 2. S6 coe/lon 330 ml :...../tuan
ngot: 3. Sécoc/lon330ml:........ /thang
(Quy ra lon/coc chuan 330 ml) 4. Sécbde/lon 330 ml :....../nam
Cap | Hién tai, Anh/chi c6 hit thudc 14, 1. C6 X
thudc 1ao khong ? 2. Khong 2=>C34
Néu c6, mdi ngay anh/chi hat bao S i A .
, ) : 0 diéu trung binh /ngay
C33 | phieu diéu thuée 2 , —
Anh/chi da hit bao nhicu nim ? SOndm dahdt____ndm
C34 Néu hién khong hat, nhung trudc 1. Co X
déy’Anh/chi co bao gio hat thuoc 1a, | o Khéng 2=>(C36
thuoc lao khong ?
C35 | Néu trude day 6 hut, thong thuong | SO diéu trung binh____ /ngay
muc do hit thé nao ? S6 nam da hat nam




KIEN THUC CHUNG VE BENH PAI THAO PUONG

e 1. Puong mau cao hon binh thuong
Anh/chi hay hiéu thé nao Ia bénh dai | 2- Daira duong
thao duong? 3. Quanang can
(Khéng gei ¥) 4. An qua nhiéu
(Cau héi nhiéu lwa chon) 5. An qua nhiéu d6 ngot
6. Khong biét
7. Khac (Ghi 1. ....... )
ca7 1. Ubng nhiéu
2. bai nhieu
Béc/chi cho biét cac d4u hiéu (triéu | 3. St can
chang) ctia bénh dai thao duong? 4. Mat mo
(Khdng gei y) 5. LAu lién vét thuong
(Cau héi nhiéu lra chon) 6. Ngudi yéu va mét moi
7. Khong biét
8. Khac (Ghird........... )
can Th7eo anh/chi bénh BDTD c6 nguy 1. Co
hiém khong? 2. Khong 2 =>C40
39 Néu c6, thi nguy hiém nhu thé nao? 1. Co thé gay chét nguoi
(Khong ggi y) 2. Gay nhiéu bién ching, tan phé
(Cau héi nhiéu lya chon) 3. Khac (Ghifb.......... )
C40 1. Bién chtng ting huyét ap
2. Bién ching than kinh
Anh/chi cho biét bénh dai thao 3. Bién chiing mat
duong c6 nhitng bién chang nao? 4. Bién chang tim mach
(Khong gei y) 5. Bién chiing than
(Cau héi nhiéu lwa chon) 6. Hoai tu chi (chan, tay)
7. Khdng gay bién chuang nao
8. Khéac (Ghirs............ )




KIEN THUC VE NGUY CO BI PAI THAO PUONG

1. Tién st gia dinh c6 nguoi DTD
C41 2. Gidintr
3. Tudi trén 45
4. Thra can, béo phi
Anh/chi hay cho biét nhiing ai d& bi 5. Tang huyét ap
mac bénh (yéu té nguy co) dai théo 6. RO&i loan chuyén hda ma mau
duong? (Lipid)
(Khdng goi ¥) 7. Pi duoc chan doan tién DTD
(Cau héi nhiéu lra chen) 8. Tién sir dé con to
(giai thich vé yéu t6 nguy co néu 9. Tién sit bi DTD khi mang thai
déi twong khong hiéu) 10. Sang chan tinh than (Stress)
11. It hoat dong thé luc
12. An qua nhiéu
13. Khéng biét
14. Kh&c (GNi 18.....evvveeernnen, )
C42 | Néu co, Anhichi hidu thé nao 1a tign | = Puong mau cao hon binh thuong
i nhung chua gay thanh bénh
dai thao duong? 2. C6 kha ning cao tién trién thanh
(Khdng gei y) DTD ,
3. Khéng biét
4. Khac (Ghi rd.........cccevveaee. )
KIEN THUC VE PIEU TRI VA PHONG BENH PAI THAO PUONG
C43 Thep anh/chiAbénh DTD c6 thé chira 1.Co 2.Kh6ng 3.Kh6ng biét
khoi dugc khong?
C44 1. Diéu tri bang thudc 1=>
, 2. Dinh dudng hop ly Cas5
Anh/chi cr]o piét nhimg phuong | 3. Luyén tap thé luc phu hop 2=>
phap ndo dé diéu tri nguoi bénh déi | 4 T4t ca dap an déu ding C46
thdo duong? 5. Khac (Ghi rB............ ) 3=>
(Khong gei ¥) CA7
(Cau héi nhidu lwa chon) ?627@15
9=>
C48
C45 | Trong viéc diéu trj dai thao duong, 1. Tiém insulin
anh/chi biét nhitng loai thuoc nao? 2. Dung thuoc vién
(Khong gei y) 3. Thubc dong y
(Cau héi nhidu lua chen) 4. Khac (Ghird.................. )




C46 | Ché do an trong didu trj nguoi bj | 1. Annhicu thic an it chat béo
bénh dai thio dudmg la nhu thé nao? | 2. Annhicu thic an nhieu chat xo
(Khong gei y) 3. Annhiéu bira, chia nho bira an
e 4. Han ché thoi quen uéng ruou, bia
(Cau héi nhieu lya chen) 5. Khac (GhirG............ )
ca7 ) . 1. Tich cuc hoat dong thé luc 5
Ché do tap luyén trong diéu tri 2. Thuong xuyén tap the duc the thao
nguoi bi bénh dai thao duong la nhu | 3. Luyén tap the duc, thé thao theo chi
thé nao? dan cua bac sy ‘
(Khdng goi y) 4. Tranh 16i song tinh tai (xem tivi, ngoi
A har LA qua nhiéu)
(Cau héi nhiéu hya chen) 5. Khac (Ghi 15............ )
c48 An\h/ch;Ablét n’r‘lfrng,g cach nao de 1. Dinh dudng hop ¥
phorlg be_:nh. (Tal thao duong? 2. Luyén tap thé luc hop Iy
(Khong gei y) 3. Kham stic khoe dinh ky
(Cau héi nhiéu lwa chen) 4. Khac (Ghi1d.......ccoovvrrennee, )
THAI PO CUA POI TUQNG POl VOI BENH PTD
Anh/chi dong y hay khéng dong y véi cac y kién hoic tinh hudng sau:
C49 | Néu bi chan doan 1a dai thao dusng, Anh/chi c6 cam thay | 1. Pongy (So)
lo s¢g khéng, hay khéng s¢?. 2. Khong dong y (khéng so)
3. Khéng c6 y kién
C50 | C6 ngudi n6i, viée diéu tri PTD va bién chung cua DTD la | 1. Dongy
khong can thict. i 2. Khong dong y
Anh/chi dong y hay khong dong y véi nguoi d6? 3. Khéng c6 ¥ kién
C51 | C6 nguoi noi, viée diéu tri DTD quan trong nhét la dung | 1. pong y
thudc. 2. Khong dong y
Anh/chi ddng ¥ hay khong ddng Y véi nguoi d6? 3. Khéng c6 y kién
C52 | C6 nguoi ndi, viée thay déi 16i séng va ché d¢ an la khong | 1- Pongy
co tac dung dicu tri va phong chong bénh BTD. Anh/chi | 2. Khong dong y
dong y hay khong dong y véi ngudi do? 3. Khéng c6 ¥ kién
C53 | C6 nguoi néi, phong bénh DTD quan trong nhat la dung | 1. bong y
thuoc. 2. Khong dong y
Anh/chi dong ¥ hay khong ddng y véi ngudi do? 3. Khong cd y kién
PAC PIEM AN UONG CUA POI TUQNG
C54 | Binh thuong mét ngay Anh/chi in bao nhiéu | Sé bira chinh:...
btra chinh? Bao nhiéu bira phu ? Sé biva phu:...
C55 | Trong bita chinh anh/chi an mac d¢ an nhu | 1-Anno

thé nao? an no, an vira du hay an it ? 2. An vira du
3. Anit




S0 v&i moi nguoi trong gia dinh, anh/chi an

C56 1.Binh thuong
nhanh, cham hay binh thuong? 2 Nhanh
3.Cham
C57 So v6i moi nguoi, Anh/chi &n mén, an nhat | | An man
hay an binh thuong ? 2.An nhat
3.An binh thuong
c58 Anh/chi c6 thich an cac moén cay (cho 6t) | 1.co
khong ? 2.Khodng
C59 | Anhich; thich kidu ché bién thic an ndo nhgt | =~ Monluoc
trong s6 cac kiéu luoc, ran, chién, xao, 2. Mc,m cf\nen/ran
BN 3. Mon xao
nudng
4. Mon nuong
C60 | Anh/chi thuong an ding bita, dang gitr hay 1. An dung bira, ding gio
thuong an lc sdém hon, luc qua bira 2. Thay dbi that thuong
3. Khac (GhirG............. )
C61 | Anh/chi c6 thuong bo bira sang khong ? 1. Thuong bo bira sang
2. Thinh thoang bo bira
séng
3. Thuong xuyén an sdng
4. Khac (Ghi
10 JORRR )
C62 | Trong cac bira &n, Anh/chi dn nhidu nhét vao | 1.Btra sang
bira nao? 2.Bira trua
3.Bira toi
4.Kh4C (GRi 1B....cooor )
CHE PO LUYEN TAP
C63 | Khoang cach tir nha dén noi 1am viéc (rudng, | ..........coeeeeeene... km
co quan, nha mdy, cira hang...) cua anh/chi | Néu lam viéc tai nha thi ghi 0
1a bao nhiéu km? km va chuyén cau C65
C64 | Anh/chi chii yéu di 1am bing phuong tien | -P1b0
gi? 2.Dbi xe dap
3.Dbi xe may
4.D1 6 to/bus




C65 | Anh/chi ¢ tap luyén nhitng loai hinh thé duc 1 Khotlg tap luyén
nao dudi day khong? i bo, chay, 1am vuon, 2. Bibg...........lll phut
choi thé thao (cAu 16ng, béng chuydn, bong | S Oy pht
\ . 4. Lam vuon............. phut
ban,...), di xe dap. ) S
) 5. Choi thé thao: (cau léng,
(Néu co6 luyén tap) Anh/chi tap luyén bao béng chuyén, béng
nhiéu phat mot ngay véi cac loai hinh trén? ban. ... ) T phut
6. Di xe dap..phut
7. Khac :(Ghi rd...phuat
C66 | Trung binh mot ngay Anh/chi ngdi xem tivi hit/nea
baonhieuphat? | phut/ngay
C67 | Tong thoi gian ngdi khac (ngdi lam viéc, ban
hang, an, n6i chuyén, bé chau, ngdi choi, cac ) .
A o y T T phut/ngay
cbng viéc nhe...) trung binh mot ngay cua
Anh/chi la bao nhiéu phat?
C68 | Anh/chi thuong ngu trua bao nhiéu ngay mét | S§ ngay:........ /tuan
tuan? Thoi gian ngi:.......phat/lAn
Néu ¢, mdi lan ngu trua bao nhiéu phut ? g gibeoeos P
C69 | Anh/chi thuong ngu t6i bao nhiéu gio? Ngu téi :....gio/ngay

Xin cam on Anh/chi da trd loi cac cau hai.

Giam séat vién ky

Ngay thang  nam
bieu tra vién ky




PHU LUC 3
QUY TRINH PHAN TiCH KIEU GEN

QUY TRINH PHAN TiCH KIEU GEN CUA RS320 TREN GEN LPL,
RS2070895 TREN GEN LIPC, RS2072183 TREN GEN NPC1L1 O
NGUOI BANG PHUONG PHAP PA HINH CHIEU DAI POAN CAT
GIOI HAN (RFLP-PCR)

I. CHUAN BI NHAN LUC, VAT TU, TRANG THIET BI
1. Nhén lgc

- 1 nghién ciru vién (NCV) di duoc dao tao thanh thao vé k§ thuat.

- 1 ngudi €6 tham quyén giam sat viéc tuan thu quy trinh, tham dinh va
phé duyét két qua.
2. VAt tu, trang thiét bi
2.1. Vat tu cb dinh

- Khay giir nhiét danh cho ong PCR 96 giéng (block lanh cho 6ng PCR
0,2ml): 1 céi

- Gia giit nhiét danh cho 6ng dung mau (block lanh cho ong effendorf
1,5-2,0 ml): 1 cai

- Ta pha héa chat sinh pham: 1 ta

- May lac vortex: 1 may

- May ly tam effendorf c6 thé dat 14.000 vong/phit: 1 may

- May u nhiét kho hoic may u nhiét nudc co thé dat 95°C: 1 may

- Can dién tur sai s6 +/-0,01 gr: 1 chiéc

- Pipetman 0,1-2,0 ul : 1 cai

- Pipetman 2-20 ul: 1 cai

- Pipetman 20-200 pl: 1 cai

- Pipetman 1000 pl: 1 céi



- Gia d& 6ng effendorf 96 giéng: 1 céi
- May dién di: 1 may
- May minispin: 1 may
- May luén nhiét (may Applied Biosystem 2720 Thermocycle hoac Veriti
Veriti™ 96-Well Thermal Cycler hoac cac loai may luan nhiét khac): 1 may
- May chup anh GelDocXR Plus ImageLab System: 1 may
- Taméat +4°C: 1 tu
- Ta lanh -20°C: 1 ta
- Thung rac dung dau con va hoa chat
2.2. Vat tu tiéu hao
2.2.1. Str dung nhiéu lan
- Binh xit chira con ethanol 70% sat khuan nhanh: 1 lo
- BUt viét khong xo6a dugc: 1 céi
- BUt bi: 1 céi
- Khay chtra da vun: 1 cai
- C6n khir khuan (70%): ~50 ml
- Ethanol (96-100%): ~50 ml
- TGi rac dung réc thai y té: 1 céi
2.2.2. Str dung 1 lan (4p dung cho 17 mau trong quy trinh)
- Ong effendorf 1,5 ml: 2 céi
-Ong PCR 0,2 ml : 2 céi
- Pau con khong loc thé tich 1000 pl: 1 céi
- Bau con khong loc thé tich 200 pl: 2 céi
- Pau con khong loc thé tich 10 ul: 4 céi
- Bau c6n ¢ loc thé tich 200 pl: 1 céi
- Pau cdn ¢6 loc thé tich 20 ul: 3 céi

- Pau con ¢6 loc thé tich 10 ul: 7 céi



2.3. Hoa chét, sinh pham

- Mau ADN di tach chiét, dugc pha lodng nong do 10 ng/ul.

- Mau ADN c¢6 d6 tinh sach OD 260 nm/OD 280 nm nam trong khoang
1.8-2,0.

- Chimg duong d3 biét kiéu gen bang ky thuat giai trinh tu.

- Chitng am: nudc khir ion d tiét trung khong c6 mau ADN.

- Nudc khir ion da tiét trung (dH20).

- Master mix (Gotag® Green Master Mix, M7123, Promega; hoac
tuong duong).

- Mbi xudi va mdi nguoc

Gen SNP Moi Trinh tw moi
rs320F 5’- GATGCTACCTGGATAATCAAAG -3’
HPL 18320 rs320R 5’- CTTCAGCTAGACATTGCTAGTGT -3’
LIPC rs2070895F 5’- GGCAAGGGCATCTTTGCTTC -3’
rs2070895 rs2070895R 5’ - GGTCGATTTACAGAAGTGCTTC - 3’
NPC1L1 rs2072183F 5'-GGGATGACAGATAGCACCAA-3'
rs2072183 rs2072183R 5'-GACATCACCTTCCACCTCTTG-3'

- Enzym cit gi6i han Hindlll, Dral, Tagq|
- Bém CutSmart® NEB Buffer 10X
- Dung dich dém TBE 0,5x hoac twong duong
- Dung dich nhuém Redsafe hoac twong duong
- Thach Agarose
- Thanh ADN chuan Marker 100bp
2.4. Trang phuc y té
- B6 quan 40 bao ho y té: 1 bo
- Khau trang y té: 1 cai
- Gang tay y té: 2 doi



Il. TONG QUAN KY THUAT
1. Khuéch dai gen bing ky thuat PCR

Polymerase-Chain-Reaction (PCR) la mét ky thuat nhanh chéng va hiéu
qua duoc sir dung dé khuéch dai mot doan ADN muc tiéu c6 kich thuéc nho
tao ra hang triéu ban sao ciia ADN.

Su khuéch dai nay duoc thyc hién nho céc chu trinh luan nhiét (tir 20-40
chu ky) gom 3 budc: (1) Bién tinh (Denaturation): tach roi ADN mach doi
thanh mach don bang nhiét tai nhiét do tir 94-96°C. (2) Bat cap (Annealing)
cho phép su bat cip giita mdi v6i khuén mau ADN trong khoang nhiét tir 40-
70°C. (3) Kéo dai (Elongation) mach méi duoc tong hop theo nguyén tac bo
sung nho ADN polymerase tai 72°C.

Sau khi phan ung khuéch dai hoan thanh, sir dung phuong phéap dién di
trén thach agarose dé kiém tra sy hién dién va kich thuéc cua cac doan ADN
duoc tao ra.

2. Phan tach gen bang ky thuat RFLP-PCR

Phuong phap ky thuat da hinh chiéu dai doan cat gigi han (Restriction
Fragment Length Polymorphisms- RELP) 1a k¥ thuat nghién ctru tinh da hinh
chiéu dai cidc phan doan ADN dua trén diém cat cic enzym gi6i han
(Restriction Enzyme, RE). Khi 1 ADN v&i enzym gidi han ¢ dung dich dém,
nhiét do thich hop s¢€ tao ra nhitng phan doan ADN véi kich thudc khac nhau,
tr 46 str dung ky thuat dién di trén thach agarose dé xac dinh dugc cac da
hinh don gen.

3. Xac dinh két qua bang ky thuat dién di trén thach Agarose

bién di ngang trén thach agarose (agarose gel electrophoresis) la k¥ thuat

dugc sir dung dé phan tdch ADN dua trén kich thuéc va st dung thang do

chuan dé két luan duoc kich c& cua mdi doan ADN khéc nhau.



4. Nhirng lwu y truée khi tién hanh phan tich mau
4.1. ADN khu6n mau

- Cac mau ADN can dugc do ndng do va xac dinh do tinh sach bang
cach dung pipetman véi dau cdn 10 ul ¢6 loc hat chinh xac 2 pl ADN khudn
mau lén may nanodrop.

- Cac mau ADN can dugc kiém tra do tinh sach bang ty sé: OD260 nm/
OD280 nm nam trong khoang 1,8 — 2.

- Sau khi do, mau ADN phai duoc pha lodng vé ciing mot nong do toi
thiéu 10 ng/pL.

- V6i cac miu khong dam bao ndng do tbi thiéu va do tinh sach nhu trén,
két qua PCR c0 thé khong duoc nhu mong mudn vi thé s& khong dugc sir
dung dé phan tich mau.

4.2. Pha lodng moi

- Khi nhan moi tir nha san xuat, ludn kém theo théng tin va théng sé cua
cac moi (xudi va nguoc), can chu y dén khéi lugng bot bén trong ong
(Amount of oligo) dé pha méi gdc trudc khi pha lodng méi thi nghiém.

- Céc dung cu ding trong pha mdi phai chiéu UV, nudc pha tot nhat 1a ding
nudc tiét tring dH,O, phai chuan bi da dé giit lanh dng trong Idc pha moi.

4.3. Nhan vién xét nghiém
Phai duoc tap huan thanh thao k¥ thuat trong phong thi nghiém c6 lién

quan dén quy trinh; ndam rd dung quy trinh kha khuan trude va sau khi thuc
hién quy trinh,
I11. CAC BUOGC THUC HIEN THI NGHIEM
1. Thwc hién phan ng PCR
1.1. Pha dung dich PCR Master Mix (4p dung cho 14 mau)

1. Lay hai ong eppendorf 1,5 ml, 1 éng dé pha master mix (ghi trén nap
la « MIX »), 1 6ng chira nude dé can bang khi ly tam ghi trén nap 1a H:O.



2. Xac dinh sé phan tng cho mdi master mix: Sé phan ¢ng =..... mau +
...... ching duong (néu cd) + ..... chitng am +1. Vi du: C6 14 mau can phan
tich kiéu gen, s& ¢6 : 14 mau + 1 mau ching duong+1 chting am (mau khéng
chia ADN) + 1 = 17 phan ung.

3. Sir dung pipetman phi hop vai céc thé tich can hat theo tha tu cac

thanh phan va ti 1é nhu bang bén dudi vao dng pha dung dich master mix.

Lwong can/phan &ng

Thanh phan
P LPL rs 320 LIPC rs2070895 NPCIL1

rs 2072183

Nudc khir ion di hap tiét 2,5 ul 8,5 ul 8,5 ul
trung (dH20)

Gotag Green PCR 6,0 ul 7,5 ul 7,5 ul
Master mix (2x)

Mdi xudi 0,75 pl 1,0 pl 1,0 pl

Mbi nguoc 0,75 pl 1,0 pl 1,0 pl
ADN mau 2,0 ul 2,0 ul 2,0 ul
Téng luong 12,0 ul 20 pl 20 pl

4. DUng pipetman véi dau con 200 pl khong loc hat chinh xac lwong
nudc khir ion da tiét trang (dH20) vao dng MIX.

5. Dung pipetman dau c6n 200 pl khong loc hit chinh xac lwong dung
dich 10x PCR buffer vao éng MIX.

6. Dung pipetman dau c6n 200 pl khong loc hit chinh xac lwong dung
dich 50 mM MgCI2 vao éng MIX.

7. Dung pipetman dau c6n 200 pl khdng loc hit chinh xac lwong dung
dich 10 mM dNTP mix vao éng MIX.

8. Dung pipetman dau cdn 10 pl khong loc hat chinh xéc lugng Taq
ADN Polymerase vao ng MIX.



9. Dung pipetman dau con 200 pl c6 loc hit chinh xac lugng moi xudi
vao ong MIX.

10. Dung pipetman dau cén 200 pl ¢6 loc hut chinh xac lwgng moi
nguoc vao dng MIX.

11. Bay nip 6ng MIX va lic nhe cho dung dich ddng nhat biang may
vortex trong 60 giay.

12. Dung pipetman véi dau con 1000 pl khéng loc hat chinh xé&c luong
nuéc khir ion da tiét trang (dH20) vao 1 dng effpendorf khac dé can bang voi
6ng MIX khi ly tam.

13. Ly tdm ngan hén hop vira pha bang may Minispin trong 30 giay.

Luu y: Phai ludn bao quan hdn hop phan tng PCR trén phién lanh hoac
khay da vun dé dua sang phong chay may luan nhiét.

1.2. Tra mau

1. Xép céac 6ng chira ADN mau 1én gié theo thir tu ghi trén file két qua.

2. Lic nhe cac 6ng chita ADN mau bang tay dé dam bao miu da gia
dong hoan toan trong 60 giay.

3. Ly tam ong chita ADN mau bang may ly tam minispin trong 30 giay.

4. it bng PCR ¢6 thé tich 0,2 ml trén da vun hozc phién lanh.

5. Panh s6 tha tu 1én cac 6ng PCR tuong ung véi cac mau ADN ghi
trong file két qua.

6. DUng pipetman v&i dau con 200 pl hat chinh xac lwong hdn hop
master mix tir 5ng MIX vao cac dng PCR di duoc danh sé (¢ budc 5).

7. DUng pipetman voi dau cdn 10 pl ¢6 loc hat chinh xac 2 pl ADN
mau vao dng PCR c6 chtra master mix (¢ budc 6).

8. Luu y: véi mdi ADN mau phai di véi mot sb thir tu riéng ghi trén
6ng PCR Pong nap dng PCR. Luu ¥: néu st dung dai 6ng PCR thi sau khi c6
dugc tong thé tich dung dich caa 6ng PCR, ding pipetman véi dau con 200 pl



khong loc hit chinh xac 20 ul nudc khir ion da tiét trung (dH20) vao 1 dai
6ng PCR khéac c6 thé tich 0,2 ml dé can bang khi ly tam.
9. Ly tam 6ng PCR bang may minispin trong 30 giay.
10. Kiém tra nap éng PCR di dugc dong chat tranh bay hoi trong qua
trinh chay may.
11. Pua téi phong dat may PCR.
Luu ¥: Phai ludn bao quan hdn hop phan tng PCR trén phién lanh hoac
khay da vun dé dua sang phong chay may luan nhiét.
1.3. Chu trinh nhiét
1. Khoi @dong may luén nhiét may Applied Biosystem 2720 Thermocycle
hodc Veriti Veriti™ 96-Well Thermal Cycler.
2. Dit dng PCR vao trong may luan nhiét.

3. Pong nap may luan nhiét va cai dat chu trinh nhiét nhu sau:

SNP Khéidau Biéntinh Ganmodi Kéodai Séchuky Kétthic

94°C 94°C 57°C 72°C 32 (hoic 72°0C

LPLrs320 ] _ _ _ . )
3 phat 30 giay 30gidy 40giay  35vong) 8 phat

LIPC 94°C 94°C 55°C 72°C 32 (hoic 72°C
rs2070895 3 phat 30 giay 30giay 30giay  35vong) 8 phut
NPC1L1 94°C 94°C 56°C 72°C 32 (hoic 72°C

rs2072183 5 phat 30 giay 30giay 30giay 35vong) 8 phut

Lueu y: Chon sé vong tly thugc vao néng dé ADN cia mau:
*  Chon 35 vong cho mau ADN c6 nong dé 10-15 ng/ul.
*  Chon 32 vong cho mau ADN c6 néng dé 16-20 ng/ul.
1.4. bién di kiém tra san pham PCR
1. Trong khi doi may luan nhiét, chuan bi thach agarose 1,5%, pha dém
TBE 0,5X, va chuan bj may dién di.



2. Bit thach agarose 1,5% vao may dién di c6 chata dung dich dém
TBE 0,5X.

3. Sau khi hoan thanh chu trinh nhiét, 1dy mau ra khoi may luan nhiét
dé dién di kiém tra san pham PCR.

4. DUng pipetman voi dau con 10 pl khong loc hat chinh xac 5,0ul san
pham PCR Ién trén thach agarose 1,5%.

5. DUng pipetman véi dau con 10 pl khong loc hat chinh xac 3,0pl
thang ADN chuan Marker 100bp 18n trén thach agarose 1,5%.

6. Khai dong may dién di vai dién tro 100V trong 30 phdt.

7. Sau khi dién di, chup hinh két qua dién di bang may chup anh.

8. Luu két qua va luu mau vao ta mét 4°C dé thyuc hién cac budc tiép theo.
1.5. U enzym cat giGi han véi san pham PCR
1.5.1. Pha dung dich t enzym (20 phut)

1. Lay 1 6ng effpendorf c6 thé tich 1,5 ml dé pha hon hop  (goi 1a ng
«U RE»).

2. Xac dinh sb lugng phan ¢ng theo cdng thirc: S6 phan tng = sé mau
+1. Vi du: C6 12 mau can u, s& ¢6 16 mau + 1 = 17 phan ung.

3. Pha dung dich u theo thtr ty cac thanh phan va ty 1& nhu bang bén
dudi vao dng pha dung dich @; riéng RE khi nao dung mai lay tir ti am sau va

tra ngay vao tu am sau.

Lwong can/phan ng

Thanh phan NPC1L1
LPLrs320 LIPC rs2070895 (s2072183
Nudc khir ion da hap tiét 12,4 pl 9,0 ul 2 oul
trung (dH20) o H
CutSmart® NEBBuffer 10X 2,4 ul 3,2 ul 3,5 ul
Enzym cit giGi han 0,3 (HindllI) 0,3 ul (Dral) 0,5 ul (Taql)
San pham PCR 5,0 pl 7,2 ul 5,0 pl

Tong lugng 20 ul 20 pl 16 pl




4. Dung pipetman véi dau cdn 200pl khdng loc hit chinh xac lwong
nudc khir ion di tiét tring (dH20) vao éng “U RE”.

5. Dung pipetman dau cén 200p1 khong loc ht chinh xé4c luong dung
dich CutSmart® NEBBuffer 10X vao ong U RE.

6. Dung pipetman dau con 10pl c¢6 loc hat chinh xac lwong enzym cit
gidi han vao 6ng U RE. Sau khi st dung xong dng chtra enzym can bao quan
ngay vao ti 4m siu (theo quy dinh cua nha san xuat) dé tranh anh huong dén
chat luong.

7. bay nap 6ng U RE va lac nhe cho dung dich dong nhat trong 60 giay.

8. DuUng pipetman véi dau con 200pl khong loc hit chinh xac lwong
nuéc khir ion da tiét trang (dH20) vao 1 dng effpendorf khac dé can bang voi
6ng U RE khi ly tam.

9. Ly tam ngan hdn hop vira pha bang may Minispin trong 30 gidy.
1.5.2. Tra mau U enzym

1. Danh s tht tu 18n cac 6ng effpendorf méi c6 thé tich 1,5 ml.

2. Dung pipetman véi dau con 200 pl khdng loc hat chinh xac lwong
hdn hop vao cac 6ng da danh sb thir ty & bude 1.

3. Lic nhe cac 6ng chira san pham PCR, sau d6 ly tim bang may
minispin trong 30 gidy.

4. Dung pipetman véi dau con 10 pl ¢6 loc hit chinh xac luong san
pham PCR cho vao 6ng chaa hdn hgp trén theo thi tu ghi trén éng.

5. Tron nhe bang méy voltex cho dén khi dung dich dong nhat.

6. Ly tm ngan biang may Minispin trong 30 giay.

7. Pua cac dng vao may on nhiét trong 20 phit.

1.5.3. Pién di kiém tra san pham sau i enzym

1. Sau khi hoan thanh budc 1, ding pipetman véi dau con 200 pl ¢6 loc
hat chinh x&c 10ul 1én thach agarose 2,5%, TBE 0,5X, 100 V trong vong 40
phut.



2. Dung pipetman dau con 10 pl khdng loc hat chinh xac 3,0pl ADN
thang ADN chuan. Marker 100bp 1én trén thach agarose 1,5%. Chup hinh két
qua dién di bang may chup anh. Luu anh va doc két qua.

V. PANH GIA KET QUA THUC HIEN

- Két qua nhan gen bang ky thuat PCR duoc chap nhan khi dam bao 2
tiéu chi: O giéng c6 chira miu nudc khong c6 bang (band) trén thach agarose;
& giéng c6 chira mau chimg duong c6 bang trén thach agarose; O cac giéng co
chira ADN khudn mau phai co bang trén thach agarose.

- Két qua u san pham PCR bang enzym cat gigi han duoc chap nhan
khi dam bao 2 tiéu chi: O giéng c6 chita mau nuéc khong co bang trén thach
agarose; O cac giéng c6 san pham PCR phai c6 bang sang, kich thudc va so

lugng cac bang duoc phan tach rd rang.

Gen SNP Kich thwéc san pham
LPL rs320 355bp
LIPC rs2070895 411bp
NPC1L1 rs2072183 437bp

- Nhan dinh két qua trén thach agarose
+ C6 1 bing sang: kiéu gen dong hop tir alen 1
+ C6 2 bing sang: kiéu gen dong hop tir alen 2
+ C6 3 bang sang: kiéu gen di hop tur alen 1-alen 2
- B4o cao két qua: Ghi chd va nhap két qua thuc hién thi nghiém phan
tich kiéu gen vao file mau

- Céch doc Kiéu gen nhu sau:



SNP Kiéu gen Kich thwéc san pham

GG 355 bp

LPL rs320 TT 217 bp va 138 bp
TG 355 bp, 217 bp va 138 bp
AA 301 bpva 110 bp

LIPC rs2070895 AG 411 bp, 301 bp va 110 bp
GG 411 bp
CcC 437 bp

NPC1L1 rs2072183 GG 268 bp, 169 bp
GC 437 bp, 268 bp, 169 bp

VI. XU LY RAC THAI, HOA CHAT SAU KHI THUC HIEN QUY
TRINH

Xt Iy mau, dung cy, chat thai theo hudng dan an toan sinh hoc cua
Vién Dinh dudng. Mot s viéc can luu y gom:

- Thu gon cé4c dung cy, hda chit can than, tranh d6 v4.

- Xt ly mau, dung cu, chat thai theo huéng dan an toan sinh hoc.

- V& sinh ban thi nghiém, ta an toan sinh hoc bang Ethanol 70% sau khi
lam thi nghiém.

- R&c thai tir qua trinh thi nghiém, ging tay, do tiéu hao cho vao thing
rac mau vang.

- Nuéc thai qua trinh tach chiét ADN cho vao lo riéng va dua di xu ly
theo dung quy trinh.

- Réc thai tir qué trinh thi nghiém, ging tay, do tiéu hao cho vao thing

rac mau vang.



VI. KET QUA HINH ANH PHAN TiCH GEN

- Hinh anh phén tich SNP rs320 trén gen LPL bang phuong phap RFLP-PCR

S gr MMl NIZ YT 1a 15 H

12 13 14 15 H

"L O L B

411bp
301bp

110 bp

GG AG AG AG AG AA GG AG AG AG AG AG




- Hinh anh phan tich SNP rs2072183 trén gen NPC1L1 bang phuong phap
RFLP-PCR

9 10 11 12 13 14 15 16 17

Hinh A: Hinh ank dién di lan 1 san pham phan ¢ng PCR lan 1;
Hinh B: Hinh anh dién di sau khi i véi enzyme cat gigi han; giéng sé 17: thang chi chy;

16 giéng twong 1¥ng Véi 16 mau xde dinh kiéu gen.



- Két qua giai trinh tu bang phuong phap Sanger phan tich SNP rs320 trén
gen LPL

- Két qua giai trinh ty bang phuong phap Sanger phan tich SNP rs2070895
trén gen LIPC

CACAACACAGTAGCTTTAA?TTGATTAATTTGGAACTCTG

(A)Kiéu gen GG

(B) Kiéu gen AG

CACAACACAGTAGCTTTAAATTGATTAATTTGGAACTCTGA
t

(A)Kiéu gen AA ‘/\ " /\ v



- Két qua giai trinh ty bang phuong phap Sanger phan tich SNP rs2072183
trén gen NPC1L1

G G T A G A A G GT G G A GTCIGEAGG GC'C TG GG GGC GG G C

A




QUY TRINH PHAN TiCH KIEU GEN CUA RS320 TREN GEN LPL,
RS2070895 TREN GEN LIPC, RS2072183 TREN GEN NPC1L1 O
NGUOI BANG PHUONG PHAP MOI PAC HIEU ALEN (AS-PCR)

I. CHUAN BI NHAN LUC, VAT TU, TRANG THIET BI
1. Nhan luc

- 1 nghién ctru vién hoac ky thuat vién c¢o trinh d6 dai hoc tré 1én, dugc
dao tao thanh thao quy trinh k¥ thuat.

- 1 truong khoa hodc ngudi c6 tham quyén kiém tra két qua sau khi
nghién ctiu vién hoac ky thuat vién thyc hién quy trinh.
2. VAt tu, trang thiét bi
2.1. Vat tu c6 dinh

- Khay gitr nhiét danh cho ong PCR 96 vi tri (block lanh cho 6ng PCR
0.2 ml): 1 cai

- Tt pha hoa chét sinh pham: 1 tu

- May lic vortex: 1 may

- Can dién tir sai s6 +/-0,01 gr: 1 chiéc

- Pipetman 2-20 pul: 1 céi

- Pipetman 20-200 pl: 1 céi

- Gia d& 6ng eppendorf 96 vi tri: 1 céi

- May dién di: 1 may

- May minispin: 1 may

- May luén nhiét: 1 may

- May chup anh thach: 1 may Tu mat +4°C: 1 ta

- Ta lanh -20°C: 1t

- Thung rac dung dau con va hda chat
2.2. Vit tu tiéu hao (cho 44 mau/1 1an chay quy trinh)



2.2.1. Vat tu str dung nhiéu lan
- Binh xit chira cdn ethanol 70% sat khuan nhanh: 1 lo
- BUt viét khong xo6a dugc: 1 céi
- Bat bi: 1 cai
- Khay chtra da vun: 1 cai
- Cbn khir khuan (70%): ~50 ml
- Ethanol (96-100%): ~50 ml
2.2.2. Vat tu st dung 1 1an (ap dung cho 44 mau)
- Ong eppendorf 1,5 ml: 2 cai
- Dai 8 ng PCR thé tich 0,2 ml: 12 céi
- Pau con vo tring khong loc thé tich 200 pl: 8 cai
- Pau con vo tring khdng loc thé tich 10 pl: 96 cai
- Pau cbn vo triing cd loc thé tich 200 pl: 4 céi
- Pau con vo tring cd loc thé tich 10 pl: 100 céi
- TGi rac dung rac thai y té: 1 céi
2.3. Ho4 chat, sinh pham
- Mau ADN di tach chiét do nong do dat téi thiéu 10 ng/pl.
- Mau ADN c6 dd tinh sach OD260nm/OD280nm trong khoang 1,8-2,0.
- Chumng duong da biét kiéu gen bang ky thuat giai trinh tu.
- Chirtng &m: nudc khir ion da tiét trung khéng c6 mau ADN.
- Nudc khir ion da tiét trung (dH20).
- Taq polymerase (100 units/Iml/éng): 50 pl
- dNTPs 100 mM, 1ml/éng: 50 pl
- lon (MgCI2) Mg2+ (1ml/éng): 66 ul
- Bém 6n dinh moi truong ADN polymerase 10x (1ml/éng): 88 pl
- M6i nhén alen chung (10 pmol): 1 moi

- Mbi phat hién alen 1 (10 pmol): 1 moi



- Mdi phat hién alen 2 (10 pmol): 1 mdi

- Dung dich dém TBE 0,5x: 1000 ml

- Dung dich nhuém ADN: 0,5 ml

- Thach Agarose: 10gram

- Thanh ADN chuan: 1 éng
2.4. Trang phuc y té

- Khau trang y té: 2 céi

- Gang tay y té: 2 doi
2.5. Van phong pham

- Muc in: 1 hop

- File dyng tai ligu: 1 céi

- Bat bi: 1 cai

- Gidy Ad: 1 to
Il. TONG QUAN KY THUAT
1. Nhiing Iuu ¥ truéc khi tién hanh phan tich mau
1.1. Nhan vién xét nghiém

- Phai dugc tap huan quy trinh nhan gen bang phuong phap méi dic hién alen.

- Phai nam rd cac nguyén vat liéu can thiét, hda chat, vat liéu tiéu hao
phuc vu cho viéc nhan gen bang phuong phap mdi dic hién alen.

- Ludn mac 4o bao ho, gang tay dung mot 1an trong phong thi nghiém.

- Phai nam 16 dung quy trinh khir khuan trude va sau khi thuc hién quy trinh.
1.2. ADN khudn mau

- C4c mau ADN can duoc do nong do va xac dinh d6 tinh sach bang
cach dung pipetman véi dau con 10 pl ¢6 loc hit chinh xac 2 pl ADN khudn
mau Ién may nanodrop.

- Cac mau ADN céan duoc kiém tra do tinh sach biang ty s6 OD
260nm/OD280 nm nam trong khoang 1,8 -2,0.



- Sau khi do, mau ADN phai dugc pha lodng vé cing mot nong do ti

thiéu 10 ng/pL.

- Voi cac miu khong dam bao nong do téi thiéu va do tinh sach nhu

trén, két qua PCR cd thé khong duge nhu mong mudn vi thé s& khong dugc

str dung dé phan tich mau.
1.3. Chuan bi hod chét

- Khi nhan mdi tr nha san xuat, luén kém theo théng tin va thdng s6

ciia cac moi (xudi va nguoc), can cha ¥ dén khéi luong bot bén trong dng

(Amount of oligo) dé pha méi gdc trudc khi pha lodng méi thi nghiém.

Gen SNP Tén moi Trinh tw moi
rs320Ft 5 GATCGCTATAGGATTTAAAGTT 3’
LPL rs320 rs320Fg 5’GATCGCTATAGGATTTAAAGTG 3’
rs320R 5> TCTGCCTTCAGCTAGACATT 3’
rs2070895F¢g 5> ACACAACACAGTAGCTTTACG 3’
Ir_SIZPOC70895 rs2070895Fa 5 ACACAACACAGTAGCTTTACA 3’
rs2070895R 5> TCTTGGTAATTTCTGAAGCC 3°
NPC1L1 rs2072183Fc 5’ CCAGGTAGAAGGTGGAGTTC 3
rs2072183 rs2072183Fg 5> CCAGGTAGAAGGTGGAGTTG 3’
rs2072183R 5> TCAACTTCCAGGGAGACAC 3’

- Cac dung cu dung trong pha moi phai chiéu UV, nudc pha tot nhat 1a

dung nudc tiét trang dH20, phai chuan bi da dé giir lanh éng trong lic pha

moi. Chuan bi hoa chat sinh pham can thiét dé tan dong trong tu lanh 4°C.
+ Nudgc khir ion da hap tiét trang (dH20).

+ Cdp mdi da pha lodng ndng d6 10 pmol/uL

+ Taq polymerase (100 units/1ml/éng)

+ dNTPs 100 mM, 1ml/éng

+ lon (MgCI2) Mg2+ (1ml/éng)

+Pém on dinh moi truong ADN polymerase 10x (1ml/ong)



- Tron nhe c&c hoa chat cho ddng nhat biang may vortex va ly tdm ngén
bang may Minispin, sau d6 xép 1én phién lanh hodc dat vao hop da vun. Tha
ty Xép theo trinh tu pha: dH20, Gotag® Green Master Mix, moi xubi va moi
nguoc.

1.4. Trang bi xét nghiém

- Kiém tra céc trang bi, dung cu ldy miu theo huéng dan, trang phuc
bao ho ca nhan.

- Bat tu pha héa chit sinh pham trudc khi 1am 15 phut.

- Khu tring pipet va mat ban bang con 70° truéc khi lam thi nghiém.
I1l. CAC BUOC THUC HIEN
* Pha dung dich phan @ng

1. Pha dung dich PCR Master Mix (&4p dung cho 44 mau): L4y hai dng
eppendorf 1,5 ml dé pha master mix (ghi trén nip éng la: “A1” va "A2"), dng
A1 dé pha master mix cho PCR 1, 6ng A2 cho PCR

2. Xac dinh sb phan tng cho mdi master mix: S6 phan tng =...... mau +
..... ching duong (néu cd) + ..... chung &m + 1. Vi du: C6 12 mau can phan
tich kiéu gen, s& c6 44 mau + 3 mau ching duong di biét két qua + 1 ching
am (mau khong chira ADN) + 1 = 49 phan tng.

3. Sir dung pipetman phi hop vai céc thé tich can hat theo tha ty cac

thanh phan va ti 1é nhu bang bén dudi vao dng pha dung dich master mix.

Lwong can/phan &ng

Thanh phan

LPLrs320 LIPCrs2070895 NPC1L1rs2070183
Nudc khir ion d3 hap
) . 4,5 ul 4,5 ul 4,5 ul
tiét trung (dH20)
PCR Master mix 4,0 pl 4,0 pl 5,0 ul
Mobi xudi 1 0,75 pl 0,75 pl 1,25 pl

MObi xudi 2 0,75 pl 0,75 pl 1,25 pl




. Lwong can/phan in
Thanh phan ; b :

LPLrs320 LIPCrs2070895 NPC1L1rs2070183
Mbi nguoc 0,75 l 0,75 l 1,25l
ADN mau 2,0 pul 2,0 pl 3,0ul

Téng luong 12 pl 12 pl 15 pl

4. DUng pipetman véi dau con 200 pl khéng loc hat chinh xac luong
nuéc khir ion d tiét tring (dH20) lan luot vao ong Al va A2.

5. Dung pipetman dau c6n 200 pl khong loc hit chinh xac lwong dung
dich ¢ém PCR 10X vao dng Al va A2.

6. Dung pipetman dau c6n 200 pl khong loc hit chinh xac lwong dung
dich 50 mM MgCI2 vao 6ng Al va A2.

7. Dung pipetman dau c6n 200 pl khong loc hit chinh xac lwong dung
dich 10 mM dNTP mix vao éng Al va A2.

8. Dung pipetman dau con 20 pl khong loc hit chinh xéac luong Taq
DNA Polymerase vao ong Al va A2.

9. Dung pipetman dau con 200 pl ¢6 loc hit chinh xac lwong mdi phat
hién alen 1 vao 6ng Al va dung pipetman dau con 200 pl c6 loc hat chinh xéac
lwgng moi phat hién alen 2 vao A2.

10. Dung pipetman dau con 200 pl ¢6 loc hut chinh xac lugng moi
chung lan luot vao dng Al va A2.

11. Bay nap 6ng Al va A2 va lac nhe cho dung dich dong nhat.

12. Ly tdm ngan hén hop vira pha bang may Minispin. Luu y: Phai luén
bao quan hdn hop phan tng PCR trén phién lanh hoic khay da vun dé dua
sang phong chay may luan nhiét.

* Tra mau:
1. Xép cac dng chira ADN mau Ién gia theo thix tu ghi trén file két qua.
2. Lic nhe cac 6ng chita ADN mau bang tay dé dam bao mau da gia

dong hoan toan.



3. Ly tdm dng chira ADN mau bang may ly tdm minispin.

4. Pt dng PCR c¢6 thé tich 0,2 ml trén da vun hoac phién lanh.

5. Panh s6 tht tu 1én cac 6ng PCR twong ung véi cac mau ADN ghi
trong biéu mau, ghi mdi mau 2 6ng PCR riéng. V&i PCR 1 ghi ki hiéu Ién ng
la A1, v6i PCR 2 ghi ki hiéu 1&n éng l1a A2. Ghi ngay lam va lan l1am trong
ngay (néu trong mot ngay 1am nhiéu lan).

6. DUNg pipetman véi dau con 200 pl khéng loc hit lan luot chinh xac
lwgng hdn hop master mix 1 vao cac éng PCR c6 ghi ki hiéu Al va master
mix 2 vao 2 6ng PCR c6 ghi ki hiéu A2.

7. DUng pipetman voi dau cén 10 pl ¢6 loc hit chinh xac 2 pl ADN
mau vao 2 éng PCR di chua 2 dung dich master mix. (Chd y: v&i mdi mau
phai di voi mot sé thir tu riéng ghi trén ong PCR va c¢6 2 6ng PCR dung 2
master mix khac nhau cho 1 mau.)

8. Pong nap dng PCR.

9. Ly tam dng PCR bang may minispin.

10. Kiém tra tra ndp 6ng PCR di duoc dong chat tranh bay hoi trong
qua trinh chay may.

11. Pua t6i phong dit may PCR. Luu y: Phai lun bao quan hdon hop
phan tng PCR trén phién lanh hoic khay d4 vun dé dua sang phong chay may
luan nhiét.

* Chu trinh nhiét

1. Khoéi dong may ludn nhiét may Applied Biosystem 2720
Thermocycle hoac Veriti VeritiTM 96-Well Thermal Cycler.

2. it éng PCR vao trong may luan nhiét.

3. Bong nap may luan nhiét va cai dat chu trinh nhiét.



SNP Khéi dau Biéntinh Gianméi Kéodai Séchuky Kétthic

95°C 95°C 54°C 72°C 32 (hoac 72°C

LPLrs320 ] ] ]
3 phat 30 giay 30gidy  40giady  35vong) 8 phut
LIPC 95°C 95°C 54°C 72°C 32 (hoac 72°C

rs2070895 3 phut 30 giay 30gidy  40gidy  35vong) 8 phut

NPC1L1 95°C 95°C 57°C 72°C 32 (hoac 72°C
rs2072183 3 phut 30 giay 30gidy  40giady  35vong) 8 phut

* Pign di kiém tra san pham PCR

1. Trong khi doi may luan nhiét, chuan bi thach agarose 1,5%, pha dém
TBE 0,5X, va chuan bj may dién di.

2. bat thach agarose 1,5% vao may dién di co chtra dung dich dém
TBE 0,5X.

3. Sau khi hoan thanh chu trinh nhiét, 1dy mau ra khoi may luan nhiét
dé dién di kiém tra san pham PCR.

4. Dung pipetman véi dau con 10 pl khdng loc hit chinh xac 10 pl san
pham PCR Ién trén thach agarose 1,5%. M&i mau nho san pham PCR1 (Al) va
PCR2 (A2) & cac giéng c6 vi tri tuong Gng dé dé danh gia két qua kiéu gen.

5. DUng pipetman vé&i dau con 10 pl khdng loc hat chinh xac 3,0ul
thang ADN chuan Marker 100bp 1&n trén thach agarose 1,5%.

6. Khai dong may dién di vai dién tro 100V trong 20 phdt.

7. Sau khi dién di, chup hinh két qua dién di bing may chup anh
GelDocXR Plus ImageLab System.

8. Luu hinh anh va doc két qua.

VI. PANH GIA KET QUA THUC HIEN

Két qua nhan gen bang ky thuat AS-PCR duoc chap nhan khi dam bao

2 tiéu chi: O giéng c6 chtra miu nudc khong co biang (band) trén thach

agarose; O cac giéng c6 chira ADN khudn mau phai c6 biang sang.



SNP

Xac dinh alen 1

Xac dinh alen 2

Kiéu gen

Kich thwéc

san pham
Co bang Khoéng bang TT
LPLrs320  Khong bang Co bang GG 240bp
Co bang Co bang GT
Co ban Khong ban GG
HIPe Khé lg;’ Cé b‘g . AA 289Db
ong ban 6 ban
rs2070895 e S P
Co bang Co bang GA
Co ban Khong ban CcC
NPC1L1 s & Poe
Khong bang Co6 bang GG 228bp
rs2072183
Co bang Co bang GC

- Bao c4o két qua: Ghi chd va nhap két qua thuc hién thi nghiém phan

tich kiéu gen vao file mau.

- Hinh anh xac dinh kiéu gen cua SNP rs 320 bang phuong phap AS-

PCR

240

240

6r: T Ha 6L (GG 6T 6T (6T GT: T Th. T¢ 1T

— TN e . -

GT GI GT

PCR1
(T)

PCR2
(G)

PCR 1 (1) nhén di¢n alen T, PCR(2) nhdn di¢én allele G. Tur trai sang phai c6 tdt ca 16

mdu Véi 16 giéng tiwong 1ng. Giéng 17 la thang chi th.



- Hinh anh xac dinh kiéu gen ctia SNP rs2070895 bang phuong phap AS-PCR

PCR 1
(A)

289 bp

PCR2
(©)

— o — — — — — o— L aan om— om— —
289 bp TS NS

GA GG GA AA AA °A GA Go GA GA GG GG GA GA GG GG

PCR 1 nhdn dién alen A, PCR 2 nhdn dién allele G. Tir trai sang phdi c6 tat ca 16 mau
V6i 16 giéng tiong 1ng. Giéng 17 la thang chi th;.

- Hinh anh xéc dinh kiéu gen cua SNP rs2072183 bang phuong phap AS-PCR

13 14 15 16 17
| ) (o) () (-]
PCR 1
(€)
228bp
PCR 2
(©)
6 GC GG G6 66 66 66 GC GC GC GC GC CC CC CC GC

PCR 1 nhdn dién alen C, PCR 2 nhdn di¢n allele G. Tur tréi sang phdi c6 tat cd 16 mau

Véi 16 giéng tirong 1ng. Giéng 17 la thang chi th;.



V. XU LY RAC THAI, HOA CHAT SAU KHI THUC HIEN QUY TRINH

Xt Iy miu, dung cu, chat thai theo hudng dan an toan sinh hoc cua
Vién Dinh dudng. Mot s viéc can luu y gom:

- Thu gon cac dung cu, hda chat can than, tranh db va.

- Xu ly miu, dung cy, chat thai theo huéng dan an toan sinh hoc.

- V& sinh ban thi nghiém, ta an toan sinh hoc bing Ethanol 70% sau khi
lam thi nghiém.

- R&c thai tir qua trinh thi nghiém, ging tay, do tiéu hao cho vao thing
rac mau vang.

- Nuéc thai qua trinh tach chiét ADN cho vao lo riéng va dua di xir ly
theo dung quy trinh.

- R&c thai tir qua trinh thi nghiém, ging tay, do tiéu hao cho vao thiing

rac mau vang.



PHU LUC 4

DANH SACH POI TUQNG THAM GIA NGHIEN CUU

i . Kiéu gen Kiéu gen
STT Mz Kiéu gen rs320 r320709895 r320729183
1 11001.0 TT GA cc
5 11009.0 TG GA X
3 11010.0 TG GA GG
4 11011.0 GG GG cc
5 11012.0 TT GA GG
6 11016.0 TG AA GG
7 11024.0 TT GA GG
8 11025.0 TT GA cc
9 11034.0 T GA X
10 11042.0 TG GG GG
1 11049.0 T GG X
12 11053.0 TT GA GG
13 11056.0 T X X
14 11061.0 TG GA GG
15 11064.0 X X X
16 11066.0 TT X ce
17 11071.0 TT GA ce
18 11074.0 TT GA GG
19 11081.0 TG GA Ge
20 11083.0 TG GG Ge
o1 11086.0 TT GA GG
29 12002.0 TT GA Ge
23 12016.0 TT GG cc
24 12017.0 TG GG GG
o5 12025.0 TG GG GG
26 12028.0 TT GA cc
7 12031.0 X X X
28 12035.0 TT AA Ge
29 12037.0 TG AA GG
30 12049.0 TG GG Ge
31 12051.0 TT GG cC
32 12053.0 X X X
33 12058.0 T AA X
34 12061.0 GG GA GG
35 12065.0 TT GA cc
36 12070.0 TT GA Ge
37 12079.0 TG GA GG
38 12083.0 TG GA GG




- 2 Kiéu gen Kiéu gen
STT Ma Kiéu gen rs320 rs2070895 rs2072183

39 12086.0 TG GG CcC
40 12087.0 TG GG X

41 12088.0 TG AA CcC
42 12094.0 GG GG GC
43 12095.0 TG GA GC
44 12099.0 GG GG X

45 13009.0 TT GG CcC
46 13014.0 GG GG GG
47 13015.0 TG GA CcC
48 13021.0 TG GA GG
49 13022.0 TT GA GG
50 13023.0 TT GG CcC
51 13027.0 TT GG GC
52 13032.0 TT GA GG
53 13033.0 TT AA GG
54 13035.0 TT GA GC
55 13039.0 TG GG GC
56 13041.0 TT GA CcC
57 13042.0 TT GA GC
58 13049.0 GG GG GC
59 13051.0 TT GG GC
60 13053.0 TT GA GG
61 13054.0 TG GA CcC
62 13055.0 TG GG GC
63 13057.0 TT GG GG
64 13059.0 TT GA GC
65 13063.0 TT GA GG
66 13065.0 TG GG GC
67 13066.0 TG GG GG
68 13078.0 TT GA GG
69 13079.0 TG GG GG
70 13080.0 TG AA GC
71 13085.0 TG AA GC
72 13087.0 TT GA GG
73 13088.0 TT GA CcC
74 13089.0 X X X

75 13096.0 TT AA GG
76 13098.0 TG GA CcC
77 13099.0 GG GA GG
78 14003.0 X X X

79 14004.0 GG GA GG
80 14011.0 GG GG GG




3 2 Kiéu gen Kiéu gen
STT Ma Kiéu gen rs320 52070805 62072183
81 14022.0 TT GG GC
82 14023.0 TG AA CcC
83 14025.0 TG GG GC
84 14027.0 GG GG CcC
85 14033.0 TG AA GC
86 14035.0 TG GA GG
87 14039.0 TG GA GC
88 14042.0 TT GA CcC
89 14043.0 TT GG GC
90 14044.0 TG AA GC
91 14045.0 TT GA GC
92 14051.0 TT GA GG
93 14055.0 TT GA GC
94 14056.0 TT GA GG
95 14062.0 TG X CcC
96 14063.0 TT GG GC
97 14064.0 TG GG GG
98 14066.0 TG AA GC
99 14068.0 TT GA GC
100 14071.0 TG GG CcC
101 14074.0 TT AA GC
102 14079.0 TG GG GC
103 14081.0 TT AA CcC
104 14086.0 TG GG GG
105 14088.0 TT GG GG
106 14089.0 TG AA GC
107 14091.0 TT GG GC
108 14093.0 TG X CcC
109 15015.0 X X X
110 15019.0 TG GA GC
111 15033.0 TG GG GG
112 15034.0 GG GG GG
113 15041.0 TT GA GC
114 15043.0 TT GA GG
115 15044.0 X X X
116 15058.0 TT GA CcC
117 15061.0 TT GA GC
118 15067.0 TG AA GC
119 15079.0 TT AA GC
120 15085.0 TG AA GG
121 21001.0 TG GA GC
122 21004.0 TT GA GC




3 2 Kiéu gen Kiéu gen
STT Ma Kiéu gen rs320 52070805 62072183
123 21017.0 TG GA GG
124 21018.0 TT GA GG
125 21028.0 TG AA GC
126 21030.0 TT GA GC
127 21033.0 X X X
128 21034.0 GG AA GC
129 21035.0 X X X
130 21040.0 GG GA GC
131 21050.0 GG GG GG
132 21057.0 GG GG X
133 21060.0 TT GA GC
134 21061.0 TG AA CcC
135 21067.0 GG AA GG
136 21073.0 TG AA GG
137 21081.0 TG GA GC
138 21086.0 GG GG GC
139 21087.0 TT GA GC
140 21088.0 TT GA GG
141 21089.0 TT GA GC
142 21090.0 TT GG GC
143 21092.0 TT GG GC
144 22001.0 TT GA GC
145 22004.0 TT GG GG
146 22005.0 TT GA GC
147 22006.0 TT GG GC
148 22011.0 TG GA CcC
149 22027.0 GG GA GC
150 22032.0 TG GA CcC
151 22051.0 TG GA GC
152 22054.0 TG AA GC
153 22064.0 TT GA X
154 22069.0 TT GG GC
155 22076.0 TT GA GG
156 22077.0 TT GG GC
157 22079.0 X X X
158 22081.0 GG GA GC
159 22082.0 TG GA GC
160 22084.0 TT GA GG
161 22087.0 GG GA GC
162 22089.0 GG GA GG
163 22090.0 GG GA GC
164 22091.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kiéu gen rs320 rs2070895 rs2072183
165 22093.0 TG AA GG
166 22097.0 TG GG GC
167 22099.0 TT GA CcC
168 22100.0 GG GA GC
169 22104.0 TT AA GC
170 22108.0 TT GA GC
171 22111.0 TT GA GG
172 23005.0 TT GA GC
173 23006.0 TT GG GG
174 23007.0 TT AA GC
175 23013.0 X X X
176 23014.0 TT GG GC
177 23015.0 TT GG GC
178 23017.0 TT AA GC
179 23018.0 TG GG GG
180 23020.0 TG GG GC
181 23021.0 TG GG GC
182 23023.0 TT GG GG
183 23026.0 GG X CcC
184 23027.0 TT GA GG
185 23029.0 TT GA GG
186 23030.0 TT GG GG
187 23033.0 TT AA CcC
188 23035.0 TG GA GG
189 23036.0 TG GA GC
190 23042.0 TG GA X
191 23046.0 TT GA GG
192 23047.0 TG GA GC
193 23050.0 TG AA GG
194 23052.0 TT GG GC
195 23053.0 TT GA GC
196 23054.0 TT AA CcC
197 23055.0 X X X
198 23058.0 TT AA GG
199 23061.0 TT GA GG
200 23062.0 TT GA CcC
201 23064.0 TT GA GG
202 23065.0 TT GA GG
203 23067.0 TT GG GG
204 23068.0 TT GG GC
205 23069.0 TT GG GC
206 23070.0 TT AA GG




- 2 Kiéu gen Kiéu gen

STT Ma Kiéu gen rs320 rs2070895 rs2072183
207 23071.0 TG GA GG
208 23073.0 TT GA GC
209 23074.0 TT GA GG
210 23075.0 TT GA GG
211 23079.0 TG GG X
212 23085.0 TT GG GC
213 23086.0 TG AA GG
214 23089.0 TT AA GG
215 23090.0 TT GA GC
216 23092.0 TT GA GG
217 23093.0 TT GA GC
218 23096.0 TT GG GG
219 23097.0 TT GA GG
220 23099.0 GG AA CcC
221 23100.0 TT GG CcC
222 23101.0 TG GA GG
223 23106.0 TT GG CcC
224 23108.0 TT GG CcC
225 23109.0 TT AA GG
226 23114.0 TT GG GG
227 23115.0 TT GA GG
228 24002.0 TT GG GC
229 24003.0 X X X
230 24005.0 TG GG GG
231 24015.0 X X X
232 24016.0 X X X
233 24020.0 TG GA GC
234 24023.0 X X X
235 24029.0 X X X
236 24033.0 X X X
237 24035.0 TT X CcC
238 24037.0 TT AA CcC
239 24038.0 TT GA CcC
240 24039.0 TT AA GC
241 24042.0 TT AA CcC
242 24043.0 TT GA CcC
243 24044.0 X X X
244 24046.0 TG GA X
245 24048.0 TG AA X
246 24050.0 TG AA X
247 24052.0 TG GA GG
248 24053.0 TT GG CcC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
249 24054.0 TG GA GG
250 24056.0 TT X GC
251 24059.0 TT GA CcC
252 24061.0 TT X CcC
253 24063.0 TG GG GG
254 24066.0 TG GA CcC
255 24068.0 X X X
256 25010.0 TG GA GC
257 25011.0 TT GA GG
258 25012.0 TT GG GG
259 25015.0 TT GA GG
260 25018.0 TG GG CcC
261 25023.0 TT GG GC
262 25024.0 TT GA GC
263 25025.0 TT GG GC
264 25026.0 TT GG GG
265 25031.0 TT GG GC
266 25032.0 X X X
267 25033.0 TG AA GC
268 25035.0 TT AA GG
269 25036.0 TT GA GG
270 25038.0 TG GG GG
271 25039.0 TT GA GG
272 25043.0 TG AA GC
273 25046.0 TT GA GC
274 25047.0 TG GA GG
275 25050.0 TT GA GG
276 25053.0 TG GG GC
277 25056.0 TG GG GC
278 25057.0 TT GA CcC
279 25062.0 TG GA GC
280 25065.0 TT GA GC
281 25067.0 TG X CcC
282 25071.0 TG GA GC
283 25077.0 TT GG GC
284 25080.0 GG GG GC
285 25081.0 TG AA CcC
286 25083.0 GG GG GC
287 31001.0 TT GG GC
288 31002.0 TT GA CcC
289 31008.0 TG GA GG
290 31010.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
291 31012.0 TG GA GG
292 31015.0 TG AA GG
293 31019.0 TT X X
294 31027.0 TG AA CcC
295 31028.0 TT GA GC
296 31030.0 TT GA GC
297 31031.0 TT GG GG
298 31032.0 GG GA GG
299 31036.0 TT GG GG
300 31038.0 TT GG GC
301 31039.0 TT GG GC
302 31040.0 TT GA X
303 31041.0 TT GG CcC
304 31044.0 TG GA CcC
305 31045.0 TG GA GG
306 31048.0 TT GG GC
307 31051.0 TG GG GC
308 31052.0 TG GG GC
309 31058.0 TT GA GG
310 31059.0 TT GA GG
311 31060.0 TG X GC
312 31063.0 TT GA GC
313 31064.0 TT GG GC
314 31073.0 TT GG GC
315 31074.0 TT X GC
316 31079.0 TT GG GC
317 31085.0 TT GG GC
318 31087.0 TT GG GC
319 31088.0 TG GG GC
320 31090.0 TG AA GC
321 32001.0 TT GG GG
322 32002.0 TG GG GC
323 32004.0 TG AA GG
324 32007.0 TT GA CcC
325 32009.0 TT GG GG
326 32012.0 TG GA GG
327 32013.0 TT GG GG
328 32014.0 TT GG GG
329 32020.0 TT GA GG
330 32024.0 TG GG GC
331 32028.0 GG GG CcC
332 32029.0 GG GG GG




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
333 32032.0 TT GA GC
334 32033.0 TT GG GG
335 32035.0 TT GA GG
336 32037.0 TG GA GC
337 32039.0 TT GA GG
338 32042.0 TT GA CcC
339 32044.0 TT GG GG
340 32045.0 TG GG GG
341 32053.0 TT GG GG
342 32056.0 TT GG GG
343 32057.0 TG GA CcC
344 32058.0 TT GG CcC
345 32060.0 TT GA CcC
346 32062.0 TG GA GG
347 32066.0 TG AA GC
348 32067.0 TT GG GC
349 32070.0 TT GA CcC
350 32071.0 TG GA GG
351 32072.0 GG GG GC
352 32073.0 GG GA CcC
353 32074.0 TG GA GG
354 32075.0 TG GG GC
355 32076.0 TT GG GC
356 32080.0 TT GG GG
357 32083.0 TT GA GC
358 32084.0 TG GA CcC
359 33001.0 TG GG GC
360 33002.0 TT GG CcC
361 33004.0 TG GA GC
362 33011.0 X X X
363 33014.0 TT GA GG
364 33015.0 TG GG CcC
365 33016.0 TT GG CcC
366 33020.0 TT GG CcC
367 33027.0 TG GG GG
368 33029.0 TT AA CcC
369 33031.0 X X X
370 33032.0 X X X
371 33035.0 TT GA GC
372 33043.0 TG GA GC
373 33046.0 TT GA GG
374 33049.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kiéu gen rs320 rs2070895 rs2072183
375 33050.0 TG GG GC
376 33053.0 TT GG CcC
377 33056.0 TT GG CcC
378 33057.0 TG GA CcC
379 33059.0 GG GG GG
380 33060.0 TT GA GG
381 33070.0 TT GA GC
382 33072.0 TT GA GC
383 33074.0 TT GA GG
384 33077.0 X X X
385 33079.0 TT GA GG
386 33084.0 X X X
387 33088.0 TT GG CcC
388 33089.0 TT GG CcC
389 33093.0 TT GA GC
390 33094.0 TT GA GC
391 33095.0 TT GG GG
392 33097.0 TT GG CcC
393 33098.0 TG GA GG
394 33100.0 TG GG CcC
395 34001.0 TG AA CcC
396 34002.0 TG GG GC
397 34005.0 TT AA GG
398 34006.0 TT AA GG
399 34013.0 TG GG GC
400 34015.0 TT GA CcC
401 34017.0 TG GG GG
402 34019.0 TG GG GC
403 34020.0 TT GA CcC
404 34021.0 TG GA GC
405 34022.0 TG GA GC
406 34023.0 TG GG GC
407 34024.0 TG GG GG
408 34025.0 GG GG GC
409 34026.0 TT GA GC
410 34027.0 TT GG GC
411 34029.0 TT GG GG
412 34032.0 TG GA GC
413 34033.0 TT GA GC
414 34037.0 TT GA GC
415 34039.0 TG GA GC
416 34040.0 TT GA GG




3 2 Kiéu gen Kiéu gen
STT Ma Kiéu gen rs320 52070805 62072183
417 34042.0 TT GA GG
418 34046.0 TT GG GC
419 34049.0 TG GA GG
420 34050.0 TT GA CcC
421 34056.0 TG GG GC
422 34058.0 TT GA GC
423 34059.0 TT GA GG
424 34060.0 TT GG GC
425 34064.0 TT GG GC
426 34069.0 TT GA GG
427 34070.0 TT GG GC
428 34073.0 TG GG CcC
429 34076.0 TG GA GC
430 34078.0 TT GG GG
431 34079.0 TT GA GG
432 34080.0 TT GG GC
433 34083.0 TT GG GG
434 34090.0 TT GG GC
435 34091.0 TT GG GG
436 35001.0 TT GA GC
437 35012.0 TG GA GC
438 35013.0 TG GA GC
439 35014.0 X X X
440 35015.0 TG AA CcC
441 35016.0 TT GA CcC
442 35017.0 TG GA GC
443 35021.0 TT GA GC
444 35022.0 TG GG CcC
445 35023.0 TG GG GC
446 35025.0 TT GA GC
447 35027.0 TT GG GC
448 35031.0 TT GG GC
449 35034.0 TT GG GC
450 35035.0 TT GG CcC
451 35039.0 TT GG GG
452 35042.0 TG GG GC
453 35050.0 GG GA GG
454 35051.0 TG GA CcC
455 35054.0 TG GA GC
456 35055.0 TG GA CcC
457 35061.0 TT GA GC
458 35062.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
459 35067.0 TG GG GG
460 35070.0 TT GA GG
461 35072.0 TT GG GG
462 35077.0 X X X
463 35081.0 TG GA GC
464 35085.0 TG GA GG
465 35088.0 TT GA GC
466 35090.0 TT GA GG
467 42003.0 TT GA GC
468 42010.0 TT GA GG
469 42012.0 TT GG GC
470 42015.0 TT GG GG
471 42017.0 TG GA GC
472 42018.0 GG GA GG
473 42021.0 TG GA GC
474 42022.0 TG GG GC
475 42024.0 TT GG GC
476 42026.0 TG GA GG
477 42027.0 TG GG GC
478 42031.0 TT GA CcC
479 42032.0 TG GA GC
480 42034.0 TT GA GG
481 42037.0 TG AA CcC
482 42041.0 TG GA GC
483 42049.0 TG AA GG
484 42052.0 TG AA GC
485 42053.0 TT GA GC
486 42059.0 GG X GC
487 42061.0 TG GA GC
488 42062.0 TT GG GC
489 42065.0 TG GA GC
490 42067.0 TT X CcC
491 42068.0 TG GA GG
492 42072.0 TT GG GC
493 42073.0 TT GA GG
494 42074.0 TT GA GC
495 42076.0 TG GA GG
496 42077.0 TT GG CcC
497 42080.0 TT GG GC
498 42081.0 TT GG CcC
499 42087.0 TT GG GC
500 42088.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
501 42089.0 TT GG GC
502 42090.0 TT GG GC
503 42091.0 TT GA GG
504 42095.0 TG GA GC
505 42096.0 TT GG GC
506 42098.0 TG AA CcC
507 42099.0 TG AA GC
508 42100.0 TG GG GC
509 42101.0 TT GG CcC
510 43002.0 TG GA CcC
511 43005.0 TT GG CcC
512 43009.0 TG GA GG
513 43011.0 TT GA GG
514 43014.0 TT AA GG
515 43017.0 TG GG GC
516 43018.0 TT GA GC
517 43021.0 TT GG GC
518 43022.0 TG GG GG
519 43025.0 TG GA GG
520 43026.0 TT AA GC
521 43027.0 TT GA GG
522 43028.0 TT GA CcC
523 43029.0 TG GG CcC
524 43030.0 TG AA GC
525 43033.0 TT GA GG
526 43036.0 TT GG X
527 43037.0 TT GG GC
528 43043.0 TT GG GC
529 43044.0 TT GG GC
530 43050.0 TT GG GC
531 43051.0 TG GG GG
532 43052.0 TT GA GG
533 43053.0 TT GA CcC
534 43057.0 TT GG GC
535 43059.0 TG GG GC
536 43060.0 TG AA GC
537 43065.0 TG GG CcC
538 43067.0 TG GG GC
539 43070.0 TT GA CcC
540 43071.0 GG GG GG
541 43074.0 TT GA GG
542 43075.0 TT GA CcC




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
543 43077.0 TG GA GC
544 43078.0 TG GG GC
545 43080.0 TT GA GC
546 43084.0 TG AA CcC
547 43085.0 TT GA GC
548 43087.0 TG GA GC
549 44002.0 TT GG GG
550 44006.0 TT GA GG
551 44007.0 TT GG GC
552 44008.0 TT GG GC
553 44011.0 TT GA GC
554 44013.0 TG GG GC
555 44016.0 TT AA GG
556 44017.0 TG AA GG
557 44019.0 TT GG GC
558 44020.0 TG GG GC
559 44021.0 TT GG GC
560 44025.0 TT GG GC
561 44026.0 TT GG GC
562 44027.0 TT GG GC
563 44028.0 TT GA GC
564 44029.0 TG GG GG
565 44030.0 TG GG GC
566 44039.0 TG GA CcC
567 44040.0 TT GA GG
568 44042.0 TT GG GC
569 44044.0 TG GG GC
570 44047.0 TT X GC
571 44048.0 TT GA GC
572 44049.0 TG GG GC
573 44050.0 TG GA CcC
574 44051.0 TT GG CcC
575 44054.0 TT GG GG
576 44055.0 TT GG GC
577 44057.0 TT GA GC
578 44058.0 TT AA CcC
579 44059.0 TT GG GC
580 44060.0 TG GA GC
581 44061.0 TG GG CcC
582 44062.0 TG X GG
583 44063.0 TG GG CcC
584 44066.0 TT GG GC




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
585 44069.0 TT AA GC
586 44070.0 TT X GC
587 44071.0 TT X GC
588 44074.0 TG AA CcC
589 44076.0 GG GG GC
590 44077.0 TT GG CcC
591 44078.0 TG GA GG
592 44079.0 TG GG GG
593 44081.0 TT GA GC
594 44082.0 TT GG GC
595 44085.0 TG X GG
596 44086.0 GG GG GC
597 44087.0 TG AA GC
598 44088.0 TT GG GC
599 44092.0 TT GA GC
600 44094.0 TT GG GC
601 44095.0 GG GA GC
602 45002.0 TG GG GC
603 45003.0 TG AA GC
604 45004.0 TG GA GC
605 45005.0 TT AA GC
606 45006.0 TT GG GG
607 45008.0 TG AA GC
608 45009.0 TT GA GC
609 45010.0 TT GA GC
610 45011.0 TG AA GG
611 45012.0 TG GG GC
612 45013.0 TG AA GC
613 45014.0 TG X GC
614 45017.0 TG GA GC
615 45018.0 TT GA GC
616 45020.0 TG GG GC
617 45022.0 TT GA GC
618 45024.0 TT GG GC
619 45025.0 TG GG CcC
620 45026.0 TT X GC
621 45028.0 TT GG GC
622 45030.0 TT GG GC
623 45031.0 GG AA GC
624 45032.0 TT AA GC
625 45034.0 TT AA CcC
626 45035.0 TT GA GC




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
627 45044.0 TT GG CcC
628 45045.0 TT GA GC
629 45047.0 TT GG GC
630 45048.0 TG GG GC
631 45051.0 TT GA GC
632 45052.0 TT GA CcC
633 45055.0 TG GG GC
634 45056.0 TT GG GC
635 45058.0 TT AA GC
636 45060.0 TG GG CcC
637 45062.0 TT GG GC
638 45064.0 TT GA GC
639 45067.0 TG GG CcC
640 45070.0 TT GG GC
641 45074.0 TG GA CcC
642 45078.0 GG AA GC
643 45079.0 TG AA GC
644 45082.0 TG AA GC
645 45083.0 GG GA GC
646 46001.0 TT AA GC
647 46003.0 TG GA GC
648 46004.0 TG AA GC
649 46010.0 TG GA GC
650 46012.0 TG GA GC
651 46014.0 TG GA GC
652 46015.0 TT AA GC
653 46018.0 TT GA GC
654 46019.0 TG GG GC
655 46021.0 TG GG GC
656 46025.0 TG GG GC
657 46029.0 TG GA GC
658 46030.0 GG AA GC
659 46033.0 TT GG GC
660 46034.0 TG GA GC
661 46035.0 GG GG GC
662 46036.0 TT X GC
663 46038.0 TT GG GC
664 46041.0 TT GG GC
665 46044.0 TT AA GC
666 46049.0 TT X GC
667 46053.0 TT X GC
668 46055.0 TT GG GC




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
669 46057.0 TT GA CcC
670 46058.0 TT AA GC
671 46062.0 GG AA GC
672 46064.0 TG GA GC
673 46066.0 TG GA GC
674 46068.0 GG GA GC
675 46069.0 TT GA GC
676 46070.0 TT GG GC
677 46073.0 TG GA CcC
678 46075.0 TT AA GC
679 47001.0 TT AA GC
680 47009.0 TT GA CcC
681 47016.0 TT GA GC
682 47026.0 GG GA GC
683 47031.0 TG GA GC
684 47038.0 TT GA GC
685 47055.0 TT GG GC
686 47068.0 TT GA GC
687 47086.0 TG GA GG
688 47092.0 TG GG GC
689 47093.0 TG GA GC
690 47094.0 TG AA CcC
691 47096.0 GG GG GC
692 47099.0 TG GA GC
693 47101.0 TT GG GC
694 51009.0 TG GA GC
695 51012.0 TT AA GC
696 51016.0 GG GA CcC
697 51017.0 TG GG GC
698 51020.0 TT GA GC
699 51024.0 TT GA CcC
700 51025.0 TT X CcC
701 51027.0 TG GA GG
702 51028.0 TG GA GC
703 51032.0 TG GG GC
704 51034.0 TG GA GG
705 51038.0 TG GG GG
706 51039.0 TG GG GC
707 51043.0 TT GA GC
708 51046.0 TG AA GG
709 51047.0 TG GA GC
710 51050.0 TG GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
711 51052.0 TT GG GC
712 51055.0 TG GG GC
713 51057.0 TG GA GG
714 51058.0 TT AA GC
715 51060.0 TT AA GG
716 51061.0 TT GG CcC
717 51067.0 GG GG CcC
718 51069.0 TG GG GC
719 51070.0 TG GA GC
720 51072.0 TG GA GG
721 51073.0 TG GA GG
122 51074.0 TT GG GG
723 51077.0 GG GG GC
724 51081.0 TG GG GC
725 51083.0 TG GG GC
726 51084.0 TG AA GC
127 52006.0 TT AA GC
728 52008.0 TT GA GC
729 52010.0 TT GG GC
730 52012.0 TT GA GC
731 52019.0 TT GA GC
732 52024.0 TT AA GG
733 52036.0 TT GA GC
734 52037.0 TT GG CcC
735 52041.0 GG AA GC
736 52042.0 TG GA GC
737 52043.0 TG GA GC
738 52045.0 TT GA GC
739 52046.0 TT GG GG
740 52048.0 TG GA X
741 52050.0 TG GG GC
742 52051.0 TG GA GC
743 52058.0 TT GG GC
744 52059.0 TT GG CcC
745 52063.0 TG GG GG
746 52069.0 TT GG GG
147 53001.0 TT GG GC
748 53007.0 TT X CcC
749 53009.0 TG GG GC
750 53014.0 TT GA GC
751 53018.0 TG GA GC
752 53023.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
753 53027.0 TG GG GG
754 53029.0 TT GG GC
755 53032.0 TG GA GC
756 53033.0 TT GG CcC
757 53035.0 TT GA GC
758 53036.0 TT GA GC
759 53037.0 TT AA GC
760 53038.0 TG AA GC
761 53040.0 TT AA GC
762 53041.0 TT AA CcC
763 53042.0 TG GA CcC
764 53044.0 TT GG GC
765 53046.0 TT AA CcC
766 53048.0 TT GA GC
767 53050.0 TG GG GC
768 53051.0 TG GG GG
769 53053.0 TG AA CcC
770 53059.0 X X X
771 53060.0 TT GA CcC
772 53065.0 TT GG GC
773 53066.0 TT GA GG
774 53068.0 TG AA GC
775 53069.0 TT GA GC
776 53070.0 TG AA GG
777 53071.0 TG GG GC
778 53072.0 TG GA GG
779 53073.0 TG GG GG
780 53074.0 TG GA GC
781 53075.0 TG GG GC
782 53078.0 TT GA GC
783 53082.0 TG GG GG
784 53087.0 TT GA GG
785 53088.0 TG GG GC
786 53090.0 TT X GG
787 53091.0 TG GA GC
788 53093.0 TT GA GC
789 53094.0 TG GG GG
790 53096.0 TT GG GG
791 53097.0 TT AA GG
792 53100.0 TG GA GG
793 53101.0 TT GA GG
794 53102.0 TT GA GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
795 53103.0 TT AA GC
796 53104.0 TT AA GG
797 53105.0 TG GA GC
798 53106.0 TT GA GG
799 53112.0 TG GA GC
800 53114.0 TG GG CcC
801 53115.0 TT GG CcC
802 53116.0 TT GG GG
803 53117.0 TT GG GC
804 53122.0 TT GA GG
805 61002.0 TG AA GC
806 61011.0 TT GG GC
807 61012.0 TG AA GG
808 61020.0 TT GG GG
809 61023.0 TT GA GG
810 61024.0 TT GA CcC
811 61027.0 TG GA CcC
812 61028.0 TG GG GC
813 61030.0 TG GA GG
814 61033.0 TT AA GC
815 61038.0 TT GG CcC
816 61040.0 TT GG GC
817 61046.0 TG GA GG
818 61047.0 TT AA GC
819 61048.0 TT GA GC
820 61050.0 TT GA GC
821 61054.0 TG AA GC
822 61056.0 TG GA GC
823 61058.0 TG GG GG
824 61063.0 GG GG GC
825 61066.0 TG GA X
826 61067.0 TG GG GC
827 61070.0 TG GA GC
828 61072.0 TT GG CcC
829 62002.0 TT GG GG
830 62004.0 TT GG GC
831 62005.0 TT GA GC
832 62008.0 TT GA GG
833 62012.0 TG GG GC
834 62018.0 TT AA GC
835 62019.0 TG AA GC
836 62023.0 TT GG GC




- 2 Kiéu gen Kiéu gen

STT Ma Kieu gen rs320 52070895 rs2072183
837 62026.0 TT GA GC
838 62038.0 TT GA GG
839 62039.0 TG GG CcC
840 62040.0 TG AA X
841 62042.0 TT AA GG
842 62043.0 TG GA GG
843 62045.0 TT AA GG
844 62046.0 TT GA GC
845 62050.0 TG GA GG
846 62052.0 TG AA GG
847 62053.0 TG GA CcC
848 62056.0 TG AA GC
849 62057.0 TG GA GG
850 62058.0 TT GA GC
851 62062.0 TT GA GG
852 62064.0 TT GA GC
853 62066.0 TT X GC
854 62068.0 GG GA GC
855 62073.0 TG GA GC
856 62079.0 TG GG GC
857 62080.0 TT GG GC
858 62085.0 TT AA GC
859 62090.0 TG GA GC
860 62091.0 TT AA GG
861 62092.0 TT GA GC
862 62093.0 TG AA GG
863 62095.0 TT AA GC
864 62099.0 TT GA GC
865 62100.0 TG GG GC
866 62101.0 TT AA CcC
867 62105.0 TT GG GG
868 62106.0 TG GA GC
869 63002.0 TT GA GG
870 63005.0 TT GA GC
871 63009.0 TG GA GG
872 63011.0 TG GA GG
873 63012.0 TT AA GG
874 63018.0 TT GG GG
875 63019.0 TG GG CcC
876 63025.0 TT GA GG
877 63026.0 TG GA CcC
878 63028.0 TT GA GC




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
879 63034.0 TT AA GC
880 63036.0 TG GA CcC
881 63041.0 TG GG GC
882 63044.0 TT GG GC
883 63045.0 TG AA GC
884 63046.0 TT GG CcC
885 63048.0 TG GA GC
886 63050.0 TT AA GC
887 63051.0 TG GG CcC
888 63054.0 TT GG GG
889 63057.0 TT GG GG
890 63059.0 TT GA GG
891 63062.0 TG GG GG
892 63063.0 GG GG GC
893 63066.0 TG GG GC
894 63070.0 TT GG CcC
895 63071.0 TG GG GG
896 63072.0 TT AA GC
897 63073.0 TG GA GC
898 63075.0 TT GG CcC
899 63076.0 TT AA CcC
900 63077.0 TT AA GG
901 63079.0 TG GG GG
902 63080.0 TT GG GC
903 63082.0 GG GA GC
904 63083.0 TT GA GC
905 63084.0 TT GA GC
906 64007.0 TT GA GC
907 64008.0 TT GA GG
908 64010.0 TT GG GC
909 64011.0 TT GA GC
910 64012.0 TG GG GG
911 64015.0 TT GA GC
912 64017.0 TT GG GC
913 64020.0 TT GA GG
914 64022.0 TT GG GG
915 64024.0 GG GA GC
916 64027.0 TG GA GC
917 64028.0 TT GA GC
918 64032.0 TG GA GC
919 64035.0 TG GG GC
920 64039.0 TT AA GG




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
921 64040.0 TG GA GC
922 64047.0 TT GA CcC
923 64050.0 TT GG GC
924 64054.0 TT GA GG
925 64056.0 TT GA GG
926 64058.0 TT AA GG
927 64065.0 TT AA GC
928 64067.0 TT GG GC
929 64069.0 TT GA GG
930 64071.0 TT GG GG
931 64078.0 TT GG GG
932 64081.0 TT GG GC
933 64082.0 TT GG GG
934 65003.0 TT GA GC
935 65007.0 TT AA GC
936 65008.0 TT AA GC
937 65014.0 TG GA GG
938 65017.0 TG GA GC
939 65019.0 TT GA GC
940 65020.0 TG GA GG
941 65025.0 TT GA GG
942 65029.0 TT X GC
943 65030.0 TT GG GG
944 65034.0 TT GA CcC
945 65035.0 GG GA GC
946 65036.0 TT GA GG
947 65037.0 TT GG GG
948 65038.0 TG GG CcC
949 65042.0 GG AA GC
950 65044.0 GG GA GG
951 65045.0 GG AA GG
952 65047.0 GG GG GG
953 65050.0 GG GA GG
954 65052.0 TT GA GC
955 65053.0 TG GG GC
956 65054.0 TG GA CcC
957 65057.0 TG GG GG
958 65059.0 TG GG GG
959 65060.0 GG GG GG
960 65061.0 GG GG GG
961 65064.0 GG GG GC
962 65066.0 TG GA GG




- 2 Kiéu gen Kiéu gen
STT Ma Kieu gen rs320 52070895 rs2072183
963 65067.0 TG AA GG
964 65070.0 TG AA GC
965 65075.0 TG GA GG
966 65078.0 TG GA GG
967 65079.0 GG GG GG
968 65082.0 GG GA GC
969 65083.0 GG AA GC
970 65084.0 TG GA GG
971 65086.0 GG GG GC
972 65089.0 GG GG GG
973 65090.0 GG GG CcC
974 65091.0 TG GA GC




PHU LUC5

CAC BANG SO LIEU
Bang 1. Maéi lién quan giira kiéu gen ciia SNP LPL rs320 va tinh trang in mudi

Kiéu gen An min An nhat An binh thwong p
g n=167 (%) n=146 (%) n=627 (%)
GG 14 (8,4) 12 (8,3) 46 (7,3)
TG 60 (35,9) 50 (34,2) 242 (38,6) 0,867
T 93 (55,7) 84 (57,5) 339 (54,1)

Bang 2. Méi lién quan giira kiéu gen ciia SNP LPL rs320 va tinh trang béo phi

2 Binh thwong Béo phi p
Kiéu gen n=857 (%) n=83 (%)
GG 70 (8.2) 2 (4.8)
TG 317 (37.,0) 35 (42.2) 0,435
T 470 (54.8) 24 (53.0)

Bang 3. Méi lién quan giira kiéu gen ciia SNP LPL rs320 va tinh trang hit thudc la

Khong hat Hién hat  Trwdéc hat, hién khong p

KIeugen 1715 (96)  n=152 (%) N=78 (%)
GG 58 (8,1) 11(7.2) 5 (6,4)
TG 269 (37,6) 58 (38,2) 27 (34,6) 0,936
T 388 (54.3) 83 (54,6) 46 (59,0)
Bang 4. Mai lién quan giira kiéu gen ciaa SNP LPL rs320 va tinh trang uéng rwou
Khéng <1 14 113 22
‘2 uong lan/ thang lan/thang lan/tuan lan/ngay
Kieu gen N=629 N=52 n=51 n=127 N=86 P
(%) (%) (%) (%) (%)
GG 53(84) 2(38)  1(20) 11(87) 7(81)
221 27
TG (G52) 20424 28(451) 61480 g1y 0075
355 52
T Gon 28638 27(529) 5(33) 2o




Bang 5. Méi lién quan giira kiéu gen ciia SNP LPL rs320 va tinh trang ngdi/ngay

P Ngdi < 4h/ngay Ngdi > 4h/ngay p
Kiéu gen n=618 (%) n=327 (%)
GG 47 (7,6) 27 (8,3)
TG 229 (37,1) 125 (38,2) 0,850
TT 342 (55,3) 175 (53,5)

Bang 6. Méi lién quan giita kiéu gen ciia SNP LPL rs320 va tinh trang ngi/ngay

6-7h/ngay < 6h/ngay > 8h/ngay
Kiéu gen n=579 n=128 n=218 P
(%) (%0) (%0)
GG 47 (8,1) 7 (5,5) 18 (8,3)
TG 206 (35,6) 56 (43,8) 84 (38,5) 0,446
TT 326 (56,3) 65 (50,7) 116 (53,2)

Bang 7. Méi lién quan giira kiéu gen ciia SNP LIPC rs2070895 va tinh trang in mudi

Kiéu gen An min An nhat An binh thwong p
¢y n=162 (%) n=142 (%) n=607 (%)
AA 23 (14,2) 29 (20,4) 95 (15,8)
GA 76 (46,9) 54 (38,0) 281 (46,3) 0,367
GG 83 (38,9) 59 (41,6) 230 (37,9)

Bang 8. M#i lién quan giira kiéu gen cia SNP LIPC rs2070895 va tinh trang béo phi

2 Binh thuong Béo phi p
Kiéu gen =830 (%) n=81 (%)
AA 135 (16,3) 12 (14.8)
GA 371 (44.7) 20 (49.4) 0,721

GG 324 (39,0) 29 (35,8)




Bang 9. Méi lién quan giira kiéu gen ciaa SNP LIPC rs2070895 va tinh trang hit thudc 14

Khong hat Hién huat Trwéc hat, hién khdng p

KIUGEN | 692 (%)  n=149 (%) n=75 (%)
AA 112 (162) 24 (16,1) 12 (16,0)
GA 322 (465) 60 (40,3) 31 (41,3) 0,572
GG 258 (37,3) 65 (43,6) 32 (42,7)

Bang 10. M&i lién quan giira kiéu gen ciia SNP LIPC rs2070895 va tinh trang uéng rwou

Khong <1 1-4 1-13 >2
2 uéng lan/ thang  lan/thang  lan/tuan  lan/ngay
Kiéu gen n=614 n=49 n=49 n=123 n=81 P
(%) (%) (%) (%) (%)

AA 99 (16,1)  6(12,2) 11(22,4) 18(14,8) 14(17.3)

GA 279 (45,4) 21 (42,9) 18(36,7) 58(47,2) 37(457) 0901

GG 236 (38,5) 22(44,9) 20(40,9) 47(38,2) 30 (37,0)

Bang 11. Méi lién quan giira kiéu gen ciia SNP LIPC rs2070895 va tinh trang ngdi/ngay

2 Ngdi < 4h/ngay Ngdi > 4h/ngay P
Kiéu gen =597 (%) n=319 (%)
AA 93 (15.6) 55 (17,2)
GA 273 (45.7) 140 (43.9) 0,773
GG 231 (38.,7) 124 (38,9)

Bang 12. Mai lién quan giira kiéu gen ciia SNP LIPC rs2070895 va tinh trang ngi/ngay

. 6-7h/ngay < 6h/ngay > 8h/ngay
Kieu gen n=565 n=123 n=208 P
(%) (%) (%)
AA 85 (15,0) 23 (18,7) 35 (16,8)
GA 257 (45,5) 57 (46,3) 93 (44,7) 0,817

GG 223 (39,5) 43 (35,0) 80 (38,5)




Bang 13. Méi lién quan giira kiéu gen ciia SNP NPC1L1 rs2072183 va tinh trang in mudi

Kidu gen An min An nhat An binh thwong p
g n=163 (%) n=152 (%) n=612 (%)
cC 33 (20,2) 25 (17,2) 97 (15,8)
GC 82 (50,3) 83 (57,2) 320 (52,3) 0,424
GG 48 (29,5) 37 (25,6) 195 (31,9)

Bang 14. Mdi lién quan giira kiéu gen cia SNP NPC1L1 rs2072183 va tinh trang béo phi

_, Binh thwong Béo phi p
Kiéu gen
n=840 (%) n=80 (%o)
CC 142 (16,9) 12 (15,0)
GC 444 (52,9) 42 (52,5) 0,868
GG 254 (30,2) 26 (32,5)

Bang 15. Méi lién quan giira kiéu gen ciia SNP NPC1L1 rs2072183 va tinh trang hit thudc l4

Khong hat Hién hat Trwdéc hat, hién khong p

Kiéu gen
n=701 (%) n=148 (%) n=76 (%)
cC 118 (16,8) 26 (17,6) 11 (14,5)
GC 368 (52,5) 80 (54,1) 39 (51,3) 0,918
GG 215 (30,7) 42 (28,3) 26 (34,2)

Bang 16. Mdi lién quan giira kiéu gen ciia SNP NPC1L1 rs2072183 va tinh trang udng rwoeu

Khéng <1 1-4 1-13 >2
B udng lan/ thang  lan/thang  lan/tudn  lan/ngay
Kiéu gen
n=619 n=49 n=51 n=120 n=86
(%0) (%0) (%) (%0) (%0)

CcC 106 (17,1) 7(143) 12(23,5) 14(11,7) 18(18,6)
GC 333(53,8) 22(44,9) 25(49,0) 65(54,2) 42(488) 0,463
GG 180 (29,1) 20 (40,8) 14 (27,5) 41(34,1) 28(32,6)




Bang 17. Méi lién quan giira kiéu gen ciia SNP NPC1L1 rs2072183 va tinh trang ngéi/ngay

. Ngoi < 4h/ngay Ngoi > 4h/ngay P
Kiéu gen
n=608 (%) nN=317 (%)
cC 104 (17,1) 51 (16,1)
GC 321 (52.8) 166 (52,4) 0,870
GG 183 (30,1) 100 (31,5)

Bang 18. Méi lién quan giira kiéu gen ciia SNP NPC1L1 rs2072183 va tinh trang ngi/ngay

6-7h/ngay < 6h/ngay > 8h/ngay
Kiéu gen n=568 n=123 n=214 p
(%) (%) (%)
CC 92 (16,2) 28 (22,8) 32 (15,0)
GC 294 (51,8) 55 (44,7) 128 (59,8) 0,053
GG 182 (32,0) 40 (32,5) 54 (25,2)

Bang 19. Mai lién quan giira tong sé alen nguy co va tinh trang in min

An min An nhat An binh thwong p
Alen nguy co
n=158 (%) n=141 (%) n=593 (%)
1-2 alen 23 (14,6) 16 (11,3) 74 (12,5)
3-4 alen 88 (55,7) 88 (62,4) 330 (55,6) 0,586
5-6 alen 47 (29,7) 37 (26,2) 189 (31,9)

Bang 20. Mai lién quan giira téng sé alen nguy co va tinh trang béo phi

Béo phi Binh thwong p
Alen nguy co
n=79 (%) n=813 (%o)
1-2 alen 11 (13,9) 101 (12,4)
3-4 alen 47 (59,5) 462 (58,8) 0,730

5-6 alen 21 (26,8) 250 (30,8)




Bang 21. M4éi lién quan giira tong sé alen nguy co va tinh trang hit thudc la

Khoéng hat Hién hat Trwéc hat, hién khong p
Alen nguy co

n=679 (%) n=145 (%) n=73 (%)
1-2 alen 96 (14,1)) 9(6,2) 8 (11,0)
3-4 alen 378 (55,7) 96 (66,2) 36 (49,3) 0,020
5-6 alen 205 (30,2) 40 (17,8) 29 (39,7)

Bang 22. Méi lién quan giira tong sé alen nguy co va tinh trang uéng rwou

Khoéng <1 1-4 1-13 >2
udng lan/ thang  lan/thang  lan/tuAn  lan/ngay
Alennguy co g4 n=47 n=49 =116 n=81 "
(%) (%) (%) (%) (%)
12alen  81(134) 3(64)  8(163) 13(112) 8(9.9)
344 47
3-4 alen 25 (53,2 26 (53,1 68 (58,6
(r0) 032 2003 B8 sg0) 757
26
5-6 alen 19 (40,4 15 (30,6 35 (30,2
20.6) (40,4) (30,6) (30,2)) (32.1)
Bang 23. Méi lién quan giira tong sé alen nguy co va tinh trang ngoi/ngay
Ngéi < 4h/ngay Ngoi > 4h/ngay p
Alen nguy co n=588 (%) =309 (%)
1-2 alen 73 (12,4) 40 (12,9)
3-4 alen 337 (57.3) 173 (56,0) 0,928
5-6 alen 178 (30,3) 96 (31,1))

Bang 24. Méi lién quan giira tong s6 alen nguy co va tinh trang ngi/ngay

6-7h/ngay < 6h/ngay > 8h/ngay
Alennguy co'\\_5er06) =118 (%) =205 (%) P
1-2 alen 63 (11,4) 21 (17,8) 26 (12,7)
3-4 alen 316 (57,0) 66 (55,9) 118 (57,6) 0,381
5-6 alen 175 (31,6) 31 (26,3) 61 (29,8)




Bang 25. Méi lién quan giira SNP NPC1L1 rs2072183 véi ting TG

Nhom bénh

Nhom chirng

M® hinh n* (%) n* (%) OR (95%CiI) p AlC
GIG 75 (27,3) 208 (32,0) 1
G/C 153 (55,6) 334(51,4) 1,28(0,92-1,77) 0,330 11315
CIC 47 (17,1) 108 (16,6) 1,20 (0,78 - 1,85)
Troi
GIG 75 (27,3) 208 (32,0) 1
G/C-CIC 200 (72,7) 442 (68,00 1,26(0,92-1,72) 0,150 11296
Lan
G/G-G/C 228 (82,9) 542 (83,4) 1
C/IC 47 (17,1) 108 (16,6) 1,03 (0,71-1,50) 0,880 1131,7
Siéu troi
G/G-C/C 122 (44,4) 316 (48,6) 1
G/C 153 (55,6) 334(51,4) 1,19(0,90-1,59) 0,220 1130,2
Cong gop moi alen 1,12(0,91-1,38) 0,290 1130,6
Bang 26. Mai lién quan giira SNP LPL rs320 véi ting CHO
M6 hinh Nrr‘]‘irg)/g?”h Nh‘r’]rl"(gg;"”g OR (95%ClI) p  AIC
bong troi
T/T 65 (61,3) 452 (53,9) 1
T/G 32 (30,2) 322 (38,4) 0,69(0,44-1,09) 0,260 667,9
G/G 9 (8,5) 65 (7,8) 0,96 (0,46 - 2,03)
Troi
T/T 65 (61,3) 452 (53,9) 1
T/G- GIG 41 (38,7) 387 (46,1) 0,74(0,49-1,12) 0,150 666,6
Lan
TIT-TIG 97 (91, 5) 774 (92,2) 1
G/G 9 (8,5) 65 (7,8) 1,10 (0,53-2,29) 0,790 668,5
Siéu troi
T/T-GIG 74 (69,8) 517(69,8) 1
T/G 32 (30,2) 322 (30,2) 0,70(0,45-1,08) 0,100 6659
Cong hop moi alen 0,85(0,61-1,17) 0,310 667,6




Bang 27. Mai lién quan giita SNP LIPC rs2070895 véi giam HDL-C

Nhémbenh  NDOM
M6 hinh n‘i(cy)? chirng OR (95%Cl) p AIC
0 n* (%)
Pong troi
GIG 76 (37,8) 279 (39,0) 1
0,98 (0,69 -
G/A 87 (43,3) 326 (45,6) 0,6510 970,2
1,39)
1,26 (0,81 -
AIA 38(18,9) 110 (15,4)
1,98)
Troi
GIG 76 (37,8) 279 (39,0) 1
1,05 (0,76 -
GIA-AIA  125(622) 436 (61,0) 0,750 9694
1,45)
Lan
G/G-G/IA 163 (81,1) 605 (84,6) 1
1,28 (0,85 -
AIA 38 (18,9) 110 (15,4) 0,250 968,2
1,25)
Siéu troi
G/G-A/A 114 (56,7) 398 (54,4) 1
0,91 (0,67 -
GIA 87 (43,3) 326 (46,6) 0,580 969,
1,25)
. 1,00 (0,88 - 0,410 968,8
Cong hop moi alen
1,37)

Gid tri OR, p thu duoc tir phan tich hoi quy logistic véi 95% CI (Khodng tin
cay 95%). Akaike mformatlon criterion (AIC): chi sé ddnh gid mize do phu hop cua
cac md hinh théng ké; n™ la sé ngueoi mang kiéu gen trong mau nghién cizu.



PHU LUC®6
PHIEU PONG Y TU NGUYEN THAM GIA NGHIEN CUU

Ho Vaten t..i Tudi...
Piachi oo

Pien thoal to.oi i,

T61 da nhan dugce sy giai thich day du vé chuong trinh nghién ctru c6 tén 13 “Nghién

cieu thuan tdp 5 nam vé bénh ddi thao a"u*ang op 2 va hgi chimg chuyen hoa o nguoi Viét
Nam: Vai tro yéu té di truyén va 16i song”. Toi da dugc cung cap va hiéu cac thong tin sau:

1)

2)
3)
4)
5)

Sy dong y tham gia vao nghién ciru nay la hoan toan tu nguyén va toi co thé tur chdi
khong tham gia vao bat ky lic nao t6i mudn.

Muc dich va phuong phép tién hanh nghién ciu.

Cac thirc 1ay mau, xtr Iy mau trong va sau khi phan tich.

Nhitng lgi ich va nghia vu khi tham gia nghién cuu.

Két qua nghién ctu thuoc ban quyén cua nhitng ngudi nghién ciu va khdng thudc
nhirng nguoi cho mau.

T6i s& kiém tra nhitng noi dung sau va danh dau (v') dé khang dinh sy hiéu biét caa minh.

( ) Miu mau cua t6i s& duoc sir dung dé phan tich cac chi sé dudng mau, Cholesterol toan

phan (TC), Triglycerid (TG), HDL-C va phan tich gen.

( ) Cac thong tin c4 nhan dugc bao mat chit ché, cac két qua s& dugc cong bd trong do tén

cuia cac ddi tugng duogc giau kin.

() T6i da hiéu rd vé nhirng loi ich va cac nguy co c6 thé xuat hién tir nghién ciru nay.

() T6i co thé yéu cau két qua phan tich mau méau caa minh.

T6i chon mot trong hai kha nang sau:

( ) To6i dong y vé viéc ldy mau ciia minh dé xét nghiém.

( ) T6i khong ddng y ldy mau cia minh dé xét nghiem.

Nghién ciru vién ky tén Ngudi dong y ky

Hovatén..........oooovinninnn... Hovatén.......ooooiiiiiiiiiiiii



