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BU'O'C PAU XAC PINH CAC PA HINH PON TREN CAC BENH NHAN
TANG CHOLESTEROL MAU CO TiNH CHAT GIA PINH

Ping Thi Ngoc Dung?, Vii Pirc Anh?, Hoang Thij Yén?

TOM TAT

Bénh tang cholesterol cé tinh chat gia dinh
(Fam|I|aI Hypercholesterolemla - FH) la mot benh di
truyen tréi nhiém séc thé thudng dac tru’ng bai nong
d6 LDL-cholesterol (LDL-C) trong mau tang cao bat
thudng. DOt bién gy bénhxay ra chd yéu trén céc
gen: LDLR, apoB, PCSK9, LDLRAP1, 80% trong do
dugc phat hién dot bién gen LDLR. Tuy nhién, nhiéu
nghién cru da chng minh cac da hinh don la mot
trong cac yéu t6 dong thai gép phan lam tang lipid
mau trén cac bénh nhan FH, cung la mot trong cac
y&u t& hay bi bo sot. Nghlen ctru thuc hién trén 26
bénh nhi dugc chdn dodn FH phat hién SNP
rs1003723 Véi ty 1& 7/26 (26,92%); SNP rs5925 xuat
hién 11/26 bénh nhi (42,31%). 6/26 bénh nhi
(23,08%) cd xuat hlen SNP rs1003723 va/hoac SNP
rs5925 di hgp tlr ma chua tim thdy cac bang dot bién
gay benh Con lai 13/26 bénh nhi FH (50%) chu’a phat
hién ca dot bién va da hinh don trén mot s§ exon
trong dlem gen LDLR. Trong nhom chua phat hién dot
bién, cac BN c6 mang cac SNP ¢ chi s6 TC cao hon
nhém BN khong mang SNP c6 y nghia thong ké
(p=0.005). Xac dinh cac da hinh don trén cac bénh
nhan va gia dinh bénh nhan FH la budc dau co y
nghia v0 clung quan trong, la mot trong nhiing bang
chirng gilp cac bac sy lam sang can thiép diéu tri
sGm, theo doi va du phong tranh cac bi€n chirng nguy
co vé tim mach xay ra.

T khoa: Tang cholesterol mau cd tinh chat gia
dinh, da hinh don gen LDLR

SUMMARY
APPROACH TO DETERMINING

POLYMOPHISM IN PATIENTS WITH

FAMILIAL HYPERCHOLESTEROLEMIA

Familial hypercholesterolemia (FH) is an autosomal
dominant disorder of lipoprotein  metabolism
characterized by high levels of LDL-cholesterol (LDL-C)
in the blood. The mutation that occurs primarily in:
LDLR, apoB, PCSK9, LDLRAP1 genes, 80% of which
detected the LDLR gene mutation. However, many
studies have demonstrated that polymorphisms are
factors that also contribute to raising lipid in patients
with FH, which is also one of the most overlooked
factors. The study performed on 26 patients
diagnosed with FHshowed that SNP rs1003723 with
the rate of 7/26 (26.92%); SNP rs5925 appeared in
11/26 pediatric patients (42.31%). 6/26 pediatric
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patients (23.08%) had the presence of heterozygous
SNP rs1003723 and/or SNP rs5925 but no mutations
were found. Remaining 13/26 FH pediatric patients
(50%) did not detect any both mutation and SNPs in
some hotspot exons inLDLR gene. In the group that
did not detect the mutation, the patients with SNPs
had statistically significant higher TC than those
without SNPs (p=0,005). Identifying SNPs in patients
with FH and their families is a very important step and
one of the evidence that helps clinicians intervene in
early treatment, follow-up and anticipation, preventing
cardiovascular risk complications from early occurring.

Keywords: Familial hypercholesterolaemia, LDLR
SNPs.

I. DAT VAN PE

Bénh tang cholesterol cé tinh chat gia dinh
(Familial Hypercholesterolemla FH) la mot bénh
di truyen troi nhiém sdc thé thudng dac trung
bdi nbng d6 LDL-cholesterol (LDL-C) trong mau
tang cao bat thudng. Mot s6 nghién cltu trén thé
gidi cho thay han 1.000 doét bién cua gen LDLR
da dudgc xac dinh & bénh nhan tdng cholesterol
c6 tinh chat gia dinh. Ty 1&é mac bénh udc tinh
trén toan thé gidi tir 1:500 dén 1:300. Day la
bénh di truyén don gen, nguyén nhan cé thé do
dot bién & cac gen: LDLR, apoB, PCSK9,
LDLRAP1, trong d6 chu yéu lién quan dén doét
bi€n gen LDLR vdi ty |&é dot bién trén 80%:1.Vién
quoc gia vé y t€ va lam sang cua Anh (NICE) da
dua ra khuyén cdo vé sang loc phan tang doi vdi
ngudi than cd quan hé huyét thong gan véi bénh
nhan dd dugc chan doan ldm sang FH, gilp
giam ty lé bénh tat va t vong do bénh tim mach
& nhitng ngudi FH théng qua chdn doan bénh
sém va quan ly bénh hiéu qua?.

Gan day mét s& lugng dang k& cac bénh
nhan FH khong cé cac dot bién gay bénh da biét
trudc, lam tang s6 lugng SNP lién quan dén tang
cao LDL-C, do d6 c6 thé nguyén nhén lién quan
dén da gen3. MGt s6 nghién clru trén toan b hé
gen - Genome Wide Association Studies (GWAS)
dugc thuc hién trong thap ky qua da phat hién
su' bién d6i 8 mot sb vi tri LDLR ¢ lién quan dén
mic do LDL-C. Cac GWAS chi ra LDLR la mét
gen Ung clr vién cho tang cholesterol mau da
gen. Vi du, kiéu gen th(r phat SNP rs6511720
gen LDLR 6 lién quan dén viéc giém 6,99 mg/dL
cholesterol tdng s va bién thé nay da dudc dua
vao diém s6 gen LDL-C do Talmud dé xuat, tuy
nhién chlc ndng ctia né van chua ro*.
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Trong nghién ctfu nay, cung vdi viéc phat
hién cac dot bién gay bénh®, ching t6i budc dau
xac dinh mot s6 da hinh don trén moét s6 exon
trong di€ém gen LDLRtrén 26 bénh nhi dugc chan
doan FH. Két qua rat cd y nghia trong viéc phat
hién sém, tu van va du phong bién ching kip
thai chocac bénh nhi, dac biét la nhirng bénh nhi
dudc chan doadn FH chua phét hién cac dot bién
gay bénh; tlr do la tién dé tu van cho cac thanh
vién trong gia dinh bénh nhi FH.

Il. DOI TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Paoi tugng nghién cilru. 26 bénh nhi
(< 15 tudi) dén kham tai BV Nhi Trung Uong va
BV Tim Ha N&i dugc chén doan FH theo tiéu
chun Simon Broome!,

2.2. Thoi gian va dia diém nghién ciru.
Nghién clu dugc tién hanh t&r 1/2016- 7/2019
tai Trung tdm Kiém chudn chét lugng xét nghiém
y hoc, Trudng dai hoc Y Ha Noi.

2.3.Phucong phap nghién ciru

Thuc hién cac xét nghiém lipid mau: total
cholesterol (TC), Triglycerid, HDL-cholesterol
(HDL-C), LDL-cholesterol (LDL-C) trén cac bénh
nhi véi 2mL mau tinh mach chéng déng heparin
dinh lugng ngay hodc bao quan nhiét do am sau
cho t6i khi dugc thuc hién phan tich.

> Ky thuat tach DNA: cac mau mau toan
phan c6 chdng dong EDTA, Cac mau DNA dugc
tach chiét theo quy trinh clia Exgene Blood SV
mini (GeneAll, Han Qudc); nong dé va doé tinh
sach DNA tach chiét dugc xac dinh trén may
Nanodrop, nhitng mau DNA dat gid tri OD260/
0D280 >1,8 dé sir dung phan tich.

> Ky thudt PCR: PCR dugc si dung dé
khuéch dai exon trong diém 3, 4, 9, 13, 14 gen
LDLRVGi cac cap moi thiét ké dac hiéu

e Thanh phan phan (ng PCR: (thé tich 10uL)
gom 5 yL Taq polymerase; 0,5 uL moi xudi; 0,5
WL mGi ngudc; 1,0 L DNA va 3,0 pL nudc cét.

e Chu trinh nhiét ctia phan rng PCR:

Chu trinh| Bién tinh | Bat cap | Tong hgp

1 95°C-5ph(it

2 — 34 | 95°C-30gidy | Tm-30 gidy|72°C-30gidy

35 72°C-5 phut
Bao quan san pham & 10°C

Tm = 55°C v@i exon 3, exon 9 va exon 14;
57°C véi exon 4

San phdm PCR dugc kiém tra bang dién di
trén gel agarose 1,5% vdi dién thé 120v, trong
30 phuit.

> Ky thuat giai trinh tu gen: Sau khi
khuéch dai, san phdm PCR dudc tinh sach va
sau do6 dugc dua vao giai trinh tu bang phuong
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phap Sanger véi hda chat BigDye™ Terminator
v3.1 Cycle Sequencing Kit trén hé thong may ABI
3730 XL (Thermo Fisher). Trinh tu’ gen dugc doi
chiéu va so sanh vdi trinh tu' cGa gen LDLR trén
GeneBank.

2.4. Phuong phap xir ly so liéu. S dung
phan mém thong ké y hoc phli hgp véi nghién clu.

2.5. Pao dirc trong nghién ciru. bé tai tuyét
ddi tuan tha dao duc trong nghién clru y sinh va
da dugc HoOi dong dao dic BDHYHN chap thuan
theo s6 187/HDDDDHYHN ngay 20/02/2016.

Ill. KET QUA NGHIEN cU'U

3.1. Két qua dién di kiém tra chat luong
san pham PCR. Céc exon 3, 4, 9, 13, 14 gen
LDLR dugc khuéch dai bang phan &ng PCR véi
cac cap moi tu thiét ké dat yéu cau chat lugng,
qua trinh tu thiét k€ moi ludn dam bao tuan thu
chat ché theo nguyén tdc thiét k&€ moi. Dién di
trén gel agarose 1,5% dé& kiém tra san pham
PCR, két qua thu dugc nhu' sau:

r
1 - - =
rE T & B B F N B B B B ol - - =

farker MS1 MS2 MS3 MS4 MS5 MS6 MS7 MSS MS9 MSI0 MSI MSI2 MSI3MSIMSISMSIEMSIT (+) ()

Hinh 1. Hinh dnh dién di sén phdm PCR cua
exon 3 vdi moi LDLR (400 bp); Marker: 100 bp;
(-): Chung dm, (+): Chunhg duong; MS1-MS17:

Mau bénh nhi tur MS1 - MS17,

Nhan xét: Két qua PCR cho thady hinh anh
cac san pham 1 bang ddc hiéu tuong Ung Vi
kich thudc doan khuéch dai, du diéu kién ti€n
hanh phan (ng giai trinh tu ti€p theo. Cac exon
con lai déu dat tiéu chun tuong tu trén dién di.

3.2. Két qua xac dinh da hinh don gen
LDLR. Két quad SNP rs1003723 (c.1358+1-30
C>T) phat hién trén intron 9 xudt hién vdi ty 1€
7/26 (26,92%); SNP rs5925 (c.1959 T>C) phat
hién trén exon 13 xudt hién 11/26 bénh nhi
(42,31%). C6 5 bénh nhan mang dong thdgi ca 2
SNP trén; trong dé bénh nhan MS15 xuat hién 2
SNP & dang dong hgp, va la mét bénh nhan triéu
chirng 1dam sang ram rd cta bénh FH. 6/26 bénh
nhi (23,08%) c6 xudt hién SNP rs1003723
va/hodc SNP rs5925 di hgp t&r ma chua tim thay
cac bang doét bién gay bénh. Con lai 13/26 bénh
nhi FH (50%) chua phat hién ca dot bién va da
hinh don trén mot sd exon trong diém gen LDLR.
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Hinh 2. Hinh anh SNP rs1003723 intron 9 gen LDLR (a) nguoi binh thuong
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(a) Binh thu'dng

(b) c.1959T>C di ht

(c)c.1959T>Cdong ht

Hinh 3.Hinh anh SNP rs5925 trén exon 13 gen LDLR (a) ngudi binh thuong
(b) di hap tu MS02 va (c) dbng hop ta MS15 (mdi xudi)

3.3. Déc diém 1am sang va can lam sang
ciua cac bénh nhi trong nhém chua phat
hién dot bién cé da hinh don va chua phat
hién da hinh don trén cac exon trong diém
gen LDLR

Bang 1. Mot s6 dic diém cén 16m sang trén
nhom bénh nhén chua phat hién dot bién co va
khoéng mang SNPs.

Nhom Bénh _TC LDL-C
nhichuaphat |[n | X+sSD X+ sD
hién dot bién (mmol/L) |(mmol/L)

Co SNPs 6 |[17,35+ 7,45 [10,72+ 4,60

Khong SNPs |13 [9,60+ 2,97 |7,41+ 2,60

p) 0,005 0,106

* Kiém dinh theo Mann-Whitney test

Trong nhdm bénh nhi chua phat hién dot
bién: Cholesterol trung binhnhdm mang SNPs la
17.35 mmol/L (n=7) cao han nhdm khong mang
SNPs:9,6mmol/L (n=12) c6 y nghia thdng ké vdi
p=0,005. Trong khi dé LDL-C nhdm mang SNPs
cao han nhém khong mang SNPs tuong (ng
10,72 va 7,41mmol/L, chua cé y nghia thdng ké
vGi p > 0,05.

IV. BAN LUAN i

Dot bién gen LDLR dan dén viéc thi€u cac thu
thé cé chlrc ndng (LDL receptor) trén bé mat t&
bao. Diéu nay gay ra su giam hap thu LDL vao
cac té bao, ddc biét la vao t&€ bao gan, tir mau,
dan dén tang LDL-cholesterol huyét thanh. Tt
dd lam giam sy ndi hda va thanh thai LDL, dan
dén thiéu su Urc ché tdng hdp cholesterol ndi bao
va tich tu LDL trong long mach. Cac dot bién hay

SNP lam anh hudng dén cdu tric va chdc nang
clia thu thé LDLR déu lam tdng LDL trong mau.

2 SNPs rs5925 va rs1003723 xudt hién vai ti
Ié cao trong nghién clfu cla chdng toi tuang ’ng
I3 26,92% (7/26) va 42,31% (11/26). SNP
rs1003723 dudc tim thay vdi tan xuat cao trong
cdng dong ngugi Ban Mach (44%) dugc ching
minh cé lién quan dén su bao ton hiéu qua ghép
nGi exon khi thuc nghiém trén in vitro®. Hai SNP
nayda tuing dudc cong bd cb lién quan tdi tinh
trang tang triglyceride va cholesterol truéc day.
SNP rs1003723 (c.1359-30 C>T hay IVS9-30
C>T) phat hién trén intron 9 gen LDLR trong
nghién chu da dugc nhiéu nghién clitu chiing
minh nhém mang alen T (CT hoac TT) co lién
guan tdi tinh trang tang TC va LDL-C cao han so
vGi ki€u gen CC cd y nghia théng ké véi p=0,002
va p=0,01 tuong Ung’. Mot diéu dang quan tam
la nguGi mang alen T cla rs1003723 dugc tim
thay trong nghién cttu cta ching t6i tirng dugc
chi’ng minh c6 lién quan dén nguy cd mac ung
thu dudng mat cao gap 1,5 lan so véi nhém CC.
Tinh trang tang TC va LDL-C ciling da dudc chi ra
c6 lién quan dén nguy cd ung thu dudng mat
trudc do’. Do dé, mdi lién quan gilta SNP
rs1003723 va ung thu 6ng mat mét phan lién
quan dén anh hudng cia SNP nay déi véi téng
lugng cholesterol va LDL. Diéu dang luu y la SNP
rs1003723 la bién thé duy nhét van cé y nghia
théng k& sau khi ki€m sodt nhiéu so sanh tir cac
nghién cliu, diéu nay cang lam ndi bat tdm quan
trong clia SNP rs1003723.Do vay ddu an nay can
dugc luu y trén nhitng cd th€ c6 mang SNP Vi
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ki€u alen T trong nhdm nghién clu vdi tinh
trang TC va LDL-C tdng cao. SNP rs5925 (c.1959
T>C) véi kiéu alen T (TT hodc TC) cé lién quan
téi nbng do triglyceride trong mau thap hon &
nhém bénh nhan réi loan lipid mau, tdng huyét
ap8. O céng ddng ngudi Trung Quédc, ki€u hinh
alen nay con lién quan truc ti€p tgi nong do thap
han cua cac chi s6 TC, LDL-C, triglyceride trong
mau so vdi kiéu alen CC. Trong nghién cliu ¢
bénh nhan MS15 khéng nhitng mang dét bién
dong hgp c.664 T>C exon 4 con phat hién dong
th&i 2 SNP rs5925 (ki€u alen CC) va rs1003723
(ki€u alen TT)®. Day cd thé la nguyén nhan cang
lam ndng 1én va khd ki€ém sodt tinh trang rdi loan
lipid mau & bénh nhan nay. Tuy nhién dé danh
gid dudc chinh xac hon su tdc dong gitta ki€u
alen ctia cac SNP vdi ki€u hinh bénh, can cd cac
nghién cfu sau_hon trén nhém bénh véi nhom
chirng véi ¢ mau Ién.

Tuy nhién cd 13/26 bénh nhdn chua phat
hién cac dot bién, SNPs tai cac exon, intron
trong di€ém gen LDLR. Tuy nhién theo Bang 1.
cho thdy cing nhdom BN chua phat hién dot bién,
nhitng BN mang SNPs c6 chi s6 TC cao han cd y
nghia thong ké so véi nhom khong mang SNPs
(p<0,05), chi s6 LDL-C cao han nhung chua cé y
nghia thong ké mac du tat cd cac bénh nhan
trong nhdm nghién cliiu déu cé cac triéu chirng
dién hinh va du tiéu chudn chan doan bénh FH
theo tiéu chudn Simon Broome. Ly gidi cho van
dé nay cé thé do kinh phi nghién cltu con han
ché nén chua thuc hién khao sat trén toan bd
cac exon gen LDLRciing nhu cac gen khac co
lién quan dén cc ché bénh FH (ApoB, PSCK9)°.
Do d6 13 bénh nhan con lai ¢ thé cd dot bién
nhung trén cac vlung, cac gen chua dugc thuc
hién. Tuy nhién két qua nghién ciu ciing budc
dau cling c6 cac bang chimng 2 SNP trén gop
phan gay tang cao TC va LDL-C trén cac bénh
nhi FH va can nhiéu cac nghién clru d6i ching
véi ¢ mau 13n han dé khang dinh.

Két qua nghién ctu trén thé gidi cho thay chi
c6 10% bénh nhan FH dudc phat hién. V4i chan
doan sdm va diéu tri kip thdi, nhitng bénh nhéan
nay cé thé s6ng lau hon va c6 chéat lugng s6ng
tot hon. Chan doan FH c6 y nghia vO cling quan
trong d6i véi tién lugng cla bénh nhan va chan
doan diéu tri du phong s6m cho cac thanh vién
gia dinh mang gen bénh. Do d9, tu van di truyén
va sang loc phan tang cac thanh vién trong gia
dinh cta BN dong mot vai trd quan trong trong
viéc phat hién va diéu tri bénh sém ké ca trong
cac trudng hgp thanh vién trong pha hé khong
c6 biéu hién u vang trén 1dam sang va khdng ting

16

lipid mau.
V. KET LUAN

Nghién cifu da xac dinh dugc 2 SNP la
rs1003723 (c.1358+1-30 C>T) va rs5925
(c.1959 T>C), trong dé cac BN c6 mangcac SNP
nay cé chi s6 TC cao han nhém BN khéng mang
SNP (p<0,05). Nghién cliu budc dau xac dinh
cdc SNP trén mot s6 exon trong diém gen
LDLRcO lién quan dén tang lipid mau va la tién
dé cho cac nghién clu ti€p theo trén cac ¢ mau
I6n hon, gilp cac BN cé yéu t6 nguy cd dugc
phat hién, diéu tri s6m ngay ca khi chua phat
hién cac dot bién gay bénh.

Lai cam on: Xin chan thanh cam ansu giup
d& cla cac cdng su’ va can bd Trung tdm Kiém
chuan chéat lugng xét nghiém y hoc, trudng Pai
hoc Y Ha Noi.
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