BO GIAO DUC VA PAO TAO BOYTE
PAI HOC Y DUQC THANH PHO HO CHI MINH

--000--

TRAN THANH TUAN

MOI LIEN QUAN GIUA CAC BIEN THE M235T TREN
GEN AGT, I/D TREN GEN ACE VA A1166C TREN GEN
AGTR1 VOI TANG HUYET AP NGUYEN PHAT

LUAN AN TIEN ST Y HQC

THANH PHO HO CHIi MINH, NAM 2024




BO GIAO DUC VA PAO TAO BOYTE
PAI HOC Y DUQC THANH PHO HO CHI MINH

--000--

TRAN THANH TUAN

MOI LIEN QUAN GIUA CAC BIEN THE M235T TREN
GEN AGT, I/D TREN GEN ACE VA A1166C TREN GEN
AGTR1 VOI TANG HUYET AP NGUYEN PHAT

CHUYEN NGANH: NOI TIM MACH
MA SO: 67720141

LUAN AN TIEN ST Y HQC

NGUOI HUONG DAN KHOA HOQC:
PGS. TS CHAU NGQC HOA

THANH PHO HO CHIi MINH, NAM 2024




LOI CAM POAN

T6i cam doan ddy 1a cong trinh nghién ctru cua riéng toi. Cac sb liéu, két qua
néu trong luan vin 1a hoan toan trung thuc va chua tirng duoc cong bd trong bt cir

cbng trinh nghién ctiru khoa hoc nao khac.

TP. Hb Chi Minh, ngay 2 thang 12 nam 2024

Tac gia

Tran Thanh Tuan



MUC LUC
LOT CAM DOAN ..ottt i
IMIUC LUC ...t tenes et ten st n s en st s st as s snas s s tanen s i
DANH MUC TU VIET TAT VA THUAT NGU ANH VIET ......ccccouue.. iv
DANH MUC CAC BANG .....coooveveiceeteeesee et ssssnesss s Vii
DANH MUC CAC HINH ..ot X
DANH MUC CAC BIEU DO ... s esssnenes Xi
DANH MUC CAC SO DO ...ttt Xi
MO DAU ..ottt 1
MUC TIEU NGHIEN CUU ..o essssssss s 3
CHUONG 1: TONG QUAN TAI LIEU......ooiiiiieceeeeeeeeeeeee e, 4
1.1 Tang huyét 4P NQUYBN PRAL.........coevieeeieeeeeeee e 4
1.2 Hé thong Renin-Angiotensiogen va Tang huyét &p.........ccovevvvvererennne. 9
1.3 Cac gen caa RAS c6 lién quan voi Tang huyét ap trong nghién cau.... 12
1.4 Cac nghién cttu vé cac SNP M235T, bién thé 1/D va SNP A1166C..... 23
CHUONG 2: POI TUQNG VA PHUONG PHAP...........ccccooovvirnnne. 35
2.1 THIEt K& NGNIBN CUU ....oveveeeeeeeeeee et 35
2.2 DO1 NG NGNIBN CUU ...t 35
2.3 Thoi gian va dia diém NGRIBN CU ......veeeeeceeeee e, 36
2.4 C& MAU NGNIBN CUU ...ttt en st neeens 36
2.5 Xac dinh c4c bién $6 trong NGNIEN CHU.........ccvvvveeeeieeieeseeeeee e 38
2.6 Phuong phap va cong cu do luong, thu thap 6 lidU........ccocevevevvreeeene. 43
2.7 Quy trinh NGNIEN COU .o 51
2.8 Phuong phap phan tich dit HEU ........ccovvvvviiiiiiee e 56
2.9 Dao @ic trong NGNIEN COU.......coeeiiiiiiiiie e 57
CHUONG 3: CHUONG 3. KET QUA NGHIEN CUU........cocoovvrivrnn.. 58

3.1 Pac diém cta dan SO NGNIEN CU .........vvveeeeeeeeeeeeeeeee e 58



3.2 Pic diém vé kiéu gen, alen cua cac SNP trong nhém Tang huyét 4p va

KhOng TANG NUYEL AP......cvvvveerierceieeeseeseseseeteeeeseese st sss e 62
3.3 Pic diém bénh nhan theo kiéu gen trong nhom Tang huyét 4p va nhom
KNONEG TANG MUYEL AP.....cevoieeeceieeeeeeeeee ettt 68
3.4 Pic diém céc tri s6 huyét &p theo kiéu gen trong nhém Tang huyét 4p va
nhOm Khong TANG HUYEL AP .....c.oevreeeeeeeeeeeeeeeeee e 72
3.5 Céc yéu té lién quan voi TANG huySt AP .......ovevvveceeeeeeieeeeseeeeeens 74
3.6 Phan tich hoi qui da bién gitra cac SNP cta cac gen RAS va céc yéu to
NgUY €O ZAY TANG NUYEL AP ....oevececeeeee e 76
3.7 M6 hinh tuong tac da gen voi TAng huyét AP ........covvvvvvveeeeiseeeeeans 79
CHUONG 4: BAN LUAN ......coooiiiiiieeeeeeeeeeeeee e, 84
4.1 Dic diém cta dan S8 NGNIEN CHU ........c.cuveeeeeeeeeeeeee e 84
4.2 Tan suat kiéu gen va alen ca CAC SNP ........cocveveeeeeeeeeeseeeeee e 90
4.3 Kiéu gen caa c4c bién thé VA tri S6 NUYEL AD.........cvvveeeeveeieseeeeeeae 101
4.4 Nguy co tang huyét 4p 08 CAC SNP.........ccoveverereeieiresesee e, 104
4.5 M6 hinh da gen v6i Tang huyét &P .........covvvevervenrerieiesessesseeseneeenn, 112
HAN CHE CUA PE TAL ..ottt 115
KET LUAN L..coooieeceeetece ettt ne st nsa s 116
KEEN NGHTI ..ottt 118
DANH MUC CAC CONG TRINH CONG BO ... 119

TAI LIEU THAM KHAO

PHU LUC 1: PHAC PO CHAN POAN TANG HUYET AP 2015

PHU LUC 2: BAN THONG TIN DANH CHO POI TUQNG NGHIEN
CUU VA CHAP THUAN THAM GIA NGHIEN CUU

PHU LUC 3: BANG THU THAP SO LIEU NGHIEN CUU



DANH MUC TU VIET TAT VA THUAT NGU ANH VIET

Viét tit Tiéng Anh Tiéng Viét

ACE Angiotensin converting enzyme

AGT Angiotensinogen

Ang | Angiotensin |

Ang Il Angiotensin 11

AGTR1 Angiotensin Il receptor type 1 Thu thé Angiotensin 11 loai
1

ASO - PCR Alen-Specific Oligonucleotide Phan ang chudi sir dung

Polymerase Chain Reaction oligonucleotide dac hi¢u cho

alen

BK Bradykinin

BMI Body mass index Chi s6 khéi co thé

BSA Body Surface Area Dién tich co thé

DbSNP Single Nucleotide Co s0 dir licu da hinh don

Cholesterol TP
DNA
bTb
eGFR

ET-1
GWAS

HATT

HATTr
HbAlc
HDL-c

Polymorphism Database

Axit deoxyribonucleic

estimated Glomerular Filtration
Rate
Endothelin-1

Genome wide association study

Glycated hemoglobin
High Density Lipoprotein —

cholesterol

nucleotide

Cholesterol toan phan

bai thao duong

Do loc cau than uéc doan

Nghién ctru trong quan toan
bo hé gen

Huyét ap tam thu

Huyét ap tim truong
Hemoglobin Alc
Lipoprotein — cholesterol ti

trong cao



HWE
IVSd

IVSs

KTC95%

KTHA

LDL-c

NCBI

NHANES 11

NST

NMCT

LVIDd

LVIDs

LVPWd

LVPWs

LVM

LVMI

OR
PCR

Hardy Weinberg equilibrium
InterVentricular Septum

diastolic

InterVentricular Septum systolic

Low Density Lipoprotein —
cholesterol

National Center for
Biotechnology Information
The Third National Health and

Nutrition Examination Survey

Left Ventricular Internal
Diastolic Dimension

Left Ventricular Internal
Systolic Dimension

Left Ventricular Posterior Wall
Diastolic

Left Ventricular Posterior Wall
Systolic

Left Ventricular Mass

Left Ventricular Mass Index
Odds ratio

Polymerase Chain Reaction

Can bang Hardy Weinberg
Bé day véch lién that thi tam
truong

Bé day véch lién that thi tam
thu

Khoang tin cay 95%

Khong Ting huyét &p
Lipoprotein — cholesterol ti
trong thap

Trung tam Thong tin Cong
nghé Sinh hoc Quéc gia
Khao sét kiém tra stic khoe
va dinh dudng qudc gia lan
thur ba

Nhiém sac thé

Nhoi mau co tim

Puong kinh that trai cudi
tam truong

Puong kinh that tréi thi tam
thu

Bé day thanh sau that trai thi
tam truong

Bé day thanh sau that trai thi
tam thu

Khdi co that trai

Chi s6 khéi co that tréi

Ti s6 chénh

Phan ung chudi polymerase



Vi

PCR-RFLP Polymerase Chain Reaction — Phan ung chudi polymerase
Retriction fragment length xac dinh da hinh véi doan
polymorphism cit giGi han

PTC Premature terminal codon B ba két thic sém

RAS Renin Angiotensin System Hé Renin — Angiotensin

SNP Single Nucleotide Pa hinh don nucleotide
Polymorphism

Sv So vai

THA Tang huyét ap

TP.HCM Thanh Phé H6 Chi Minh

WHO World Health Organization T6 chuc Y té thé gidi



Vil

DANH MUC CAC BANG

Bang 1.1. C4c nghién ctu cua SNP M235T vai THA nguyén phat..........c.cceeee. 26
Bang 1.2. Cac nghién ciu SNP I/D vai THA nguyén phat ..., 30
Bang 1.3. Cac nghién ciu SNP A1166C vaoi THA nguyén phat..........ccccevevveinenenn, 33
Bang 2.1. Tan suit cac Kiéu gen trong dan S6 ChUNG ...........cvveeviereceeeseeeeeeeees 37
Bang 2.2. Tinh ¢& mau dwa theo cac nghién ctu theo ting bién thé........................ 37
Bang 2.3. Trinh ty nuleotide caa cac doan moi XUdi VA Mdi NZUOC .........vvveverennnes 47
Bang 2.4. Nguyén nhan va cach xac dinh nguyén nhan gay THA th phat............. 52
Bang 3.1. Pic diém vé cac yéu td nhan trac gitta nhom THA va KTHA................. 59
Bang 3.2. Pic diém vé céc chi s6 huyét 4p va tan sé mach ¢ nhém THA va KTHA

................................................................................................................................... 59
Bang 3.3. Pic diém vé cac yéu té nguy co tim mach & nhdm THA va KTHA .......60
Bang 3.4. Tan suat cac réi loan chuyén hoa & nhém THA va KTHA .......ccccoeeue.... 61
Bang 3.5. Pic diém vé chic ning than caa nhom THA VA KTHA ........cocoveveevennes 61
Bang 3.6. Pic diém vé khoi co that trai cia nhom THA VA KTHA .......cccoocevevennee 62
Bang 3.7. Phan tich can bang di truyén quan thé HWE caa SNP M235T ................ 63
Bang 3.8. Phan tich can bang di truyén quan thé HWE cua bién thé I/D.................. 65
Bang 3.9. Phan tich can bang HWE cta SNP AL166C ..........cccocvvvrreererenenrneenenen. 67

Bang 3.10. Pic diém cac yéu té nguy co THA theo kiéu gen M235T cac nhom. ...68

Bang 3.11. Pac diém cac yéu té nguy co theo kiéu gen cua bién thé I/D trong nhém

THA 69
Bang 3.12. Pic diém c4c yéu té nguy co theo kiéu gen cua bién thé I/D trong nhém
N I A TR 70
Bang 3.13. Pic diém céc yéu t6 nguy co THA theo kiéu gen caa SNP A1166C
trong NNOM THA VA KTHA ... s 71
Bang 3.14. Tri s6 huyét ap o cac kiéu gen trong nhom THA va KTHA. ................. 72
Bang 3.15. Tri s6 huyét ap o cac kiéu gen cua bién thé I/D ¢ nhém THA............... 73
Bang 3.16. Tri s6 huyét ap & cac kiéu gen cua bién thé 1/D ¢ nhém KTHA............. 73

Bang 3.17. Tri s6 huyét ap & cac kiéu gen ctia SNP AL166C .......cccvvvevvevervrereeneens 73



viii

Bang 3.18. CAC YU t6 nguy €O VT THA ..o 74
Bang 3.19. Nguy co THA theo kiéu gen va alen caa M235T ..........cccovvverrveeerennenns 75
Bang 3.20. Nguy co THA theo kiéu gen va alen cta I/D .........c.cocvveeveeeeeeeeesseeenns 75
Bang 3.21. Nguy co THA theo kiéu gen va alen caa AL1166C ............cocovvvverrenennes 76
Bang 3.22. Phan tich hoi qui da bién véi bién thé 1/D c6 mé hinh 3 kiéu gen .......77
Bang 3.23. Phan tich hoi qui da bién véi mé hinh ddng troi cua bién thé 1/D......... 78
Bang 3.24. Phan tich hoi qui da bién véi mo hinh ddng lan cua bién thé I/D .......... 79
Bang 3.25. TAn SUAt CAC Kiéu gen don DOT ........cvveeviveeeieeseeiieeiesesses e seseessisneesnes 80
Bang 3.26. Nguy co THA ctia C4C KiéU gen domn BOi ...........cvvvvvevvevieesiesseeesseis 81
Bang 3.27. Nguy co THA ctia nhdm mang kiéu gen don boi TT/DD so véi nhom
khong mang Kiéu gen don boi TT/DD ......cccvciieeieeeiieseeeisesieseseesessessesesssesnessees 81
Bang 3.28. Phan tich hdi qui da bién nguy co THA theo kiéu gen don bi ............. 82
Bang 3.29. Phan tich hoi qui da bién nguy co THA gitta nhém c6 kiéu gen don boi
TT/DD va khdng c6 Kiéu gen don boi TT/DD.......cvvveieeicieeeeeeeeeeeesessseneseeeas 83
Bang 4.1. So sénh cac yéu to nguy co tim mach VGi C4C tAC Qi ......cvvevevvereeeireens 86
Bang 4.2. So sanh két qua vé ti Ié rdi loan lipid mau & cac nghién cau khac........... 88

Bang 4.3. Tan suat kiéu gen va alen caa SNP M235T ¢ nhém THA trong cac nghién

Bang 4.4. Tan suat kiéu gen va alen caa SNP M235T ¢ nhém KTHA trong cac
01| 0TI o U SRR 93

Bang 4.5. Tan suat kiéu gen va alen cua bién thé I/D & nhdm THA trong cac nghién

Bang 4.8. Tan suat kiéu gen va alen caa SNP A1166C ¢ nhdm KTHA trong cac
NGNIEN CUU ..ttt bbb bttt b et be s 100
Bang 4.9. OR cua kiéu gen va alen cua SNP M235T trong cac nghién cau .......... 106



Bang 4.10. OR cua SNP I/D vaéi cac nghién ctiru Khéc ....................
Bang 4.11. OR cua SNP A1166C va&i THA trong cac nghién ciru ..
Bang 4.12. Ti 18 kiéu gen don boi TT/DD ¢ nhdm THA va KTHA



DANH MUC CAC HINH

Hinh 1.1. Hé thdng Renin-AngiotenSiNOgeN............c.ovvvreeveeieesiereseesieeessesesssesseesnes 10
Hinh 1.2. CAu tric NST S8 1 VA Vi tri GeN AGT w..oveeeeieeeeeeeeeeeseeeeee e 12
Hinh 1.3. Vi tri cac SNP thuong gap trén gen AGT ....ooevviveiece e, 13
Hinh 1.4. Sy thay thé nuleotide va acid amin tai vi tri codon 235...........ccccccecvuuenne. 13
Hinh 1.5. Cu tric nhidm sic thé s6 17 va vi tri ctia gen ACE.........ccocovveveoeveeenns 16
Hinh 1.6. Cau tric cta protein ACE XUYEN MANG ......ovvevervireeenesesieeesieressesesseseenes 16
Hinh 1.7. Céu trtc alen | va alen D cua bién thé I/D trén gen ACE ........ccccocevvnneee 17
Hinh 1.8. Cau trac ACE v¢i alen D (@) vavaialenl (b,c,d,e,f,0) .ccoeevvviviiiiiiennn, 17
Hinh 1.9. Gen AGTRL T8N NST SO 3...cuvirvieeieeeieiieesieees et sesesses s sesssssssnsesnes 21
Hinh 1.10. C4u trdc thu thé Angiotensin 11 10@i L........coveeeveeeeeeeeeeeeeeeeeeee e, 21
Hinh 1.11. SNP A1166C trén gen AGTRIL .....ccooveieieieecese e 22
Hinh 1.12. Gen AGTRI1 va co ché tac dong ctia SNP AL1166C.........cccovevvvveevrrenenn. 22
Hinh 2.1. Trinh tu nuleotide ctia gen AGT ......ccoveeieiieereceee e 45
Hinh 2.2. Trinh ty nuleotide ctia gen AGTRL ....ooovviviieeeceeee e 46
Hinh 2.3. Trinh ty nuleotide ctia gen ACE ... 46
Hinh 2.4. K&t qua PCR €tia SNP M235T......coiuiiieeeeeeeeee e, 48
Hinh 2.5. Két qua dién di ctiia SNP ALLB6C.........cccevieiieiee e 49

Hinh 2.6. Két qua dien di CUA SNP /D ......c.cocveveveeieeeieeeeeees s 50



Biéu d6 1.1.
Biéu do 1.2.
Biéu d6 1.3.
Biéu d6 3.1.
Biéu d6 3.2.
Biéu do 3.3.
Biéu d6 3.4.
Biéu d6 3.5.
Biéu d6 3.6.
Biéu d6 3.7.

Xi

DANH MUC CAC BIEU PO

Ti 16 THA khoi phat s6m ¢ thE he thir 3 ... 8
Nong do AGT trong méu theo kiéu gen cia SNP M235T ................... 15
Nong d6 ACE trong mau theo kiéu gen cua bién thé I/D..................... 19
Phan b tudi trong dan $6 NGNIBN CUU ........ceveeeeeceeeeeeeee e 58
Tan suat cac kiéu gen caa SNP M235T trong C4c nhom...................... 62
Tan suat cac alen caa SNP M235T trong C4C NhOM.........c..cvvevvrveense. 63
Tan suét cac kiéu gen caa bién thé 1/D trong cac nhom....................... 64

Tan suat cac alen caa bién thé 1/D trong c4c NhOM........c.ccvvevecvreeene. 65
Tan suét cac kiéu gen caa SNP A1166C trong cac nhom................... 66

Tan suat cac alen caa SNP A1166C trong CAC NhOM ..........cvveveeenene. 67

DANH MUC CAC SO PO

So dd 1.1. Co ché cua sy hinh thanh ting huyet &P .....covevvvvveeieeeeeeeee s 11
S0 dd 2.1. So d6 tiép Nhan Va thu thap S8 TiBU.......c.cveeeveeeereeeeeeeeeee e, 54



MO PAU

Tang huyét 4p 1a bénh pho bién trén toan thé gigi. Sy phat trién caa kinh té xa
hoi clng véi sy gia di cua dan sb, 16i sbng khong lanh manh két hop vaéi su gia ting
cua tinh trang thtra cén - béo phi dang lam cho bénh c¢6 khuynh hudng ngay cang gia
tang va tudi khoi phat ngay mot tré. T6 chuc Y té thé gidi wdc tinh tir ndm 2000 dén
nam 2025 ti 1¢ ting huyét &p s& tang 1én khoang 60%, 1én dén 1,56 ty ngudi trén toan
cau. Tai Viét Nam, cac khao sat qudc gia vé giam sat cac yéu td nguy co bénh khdng
lay nhidm cho thay tan suat ting huyét 4p tai Viét Nam dang ting nhanh tir 2 — 6 lan
trong vong 10 nam qua.? Chuong trinh May Measure Month vao nam 2017 cho thay
ti Ié nguoi mic ting huyét 4p ghi nhan 1a 28,7%.% Két qua cua chuong trinh nay vao
nam 2018 va 2019 ciing cho thay ti 18 ting huyét ap dang gia ting véi ti 18 lan luot 12
30,3% va 33,8%.4°

Tang huyét 4p nguyén phat thuong gap nhat, chiém 90 — 95% trudng hop ting
huyét 4p.® Tang huyét 4p nguyén phat 1a tinh trang tri s6 huyét ap ting 1én nhung
khong c6 mot nguyén nhan rd rang giai thich cho sy gia tang cua tri s huyét ap. Hién
nay, cac tac gia théng nhat sy xuét hién cua ting huyét 4p nguyén phat 1a két qua caa
su tuong tac giita C4C yéu to ca nhan, yéu t moi truong va yéu té di truyén. Trong do
anh huong cua di truyén ude lwong khoang 30 — 50%.7 Cac nghién citu cho thay cé
nhiéu vi tri di truyén, mdi vi tri déu c6 tac dong dén huyét &p caa dan sé chung. Nhiéu
gen co tac dong 18n huyét &p, va thé hién bang su thay doi tac dong khi c6 hién dién

mét yéu tb moi trudng, day dugc xem 1a co ché sinh bénh hoc cua ting huyét ap.°

Trong nhitng nim gan day, cac bao cdo ghi nhan c6 khoang 150 gen c6 lién
quan dén ting huyét ap theo nhiéu con duong khac nhau, dic biét 1a cac gen lién quan
dén hé thong Renin — Angiotensinogen.'® Pay I hé thong giir vai trd quan trong trong
viéc diéu hoa huyét ap va lién quan dén bénh ly tang huyét ap. Vi tri cua cac gen nay
cling nhu nhitng bién d6i trén gen da duogc xac dinh, trong d6 bién thé M235T cua

gen tong hop Angiotensinogen (gen AGT), bién thé I/D cua gen téng hgp men chuyén



Angiotensin (gen ACE) va bién thé A1166C cua gen tong hop thu thé Angiotensin 11

loai 1 (gen AGTR1) dugc quan tdm va nghién ciru nhiéu nhat.

Nhiéu cong trinh nghién ctu trén thé gisi da duoc thuc hién nhim md ta tan
suat cua cac kiéu gen cua cac bién thé gen ndy trong cac quan thé dan sé thudc cac
dan toc va cac khu vuc dia ly khac nhau. Két qua nghién ciru cho thay c6 méi lién
quan giira nhitng bién thé cua cac gen thudc hé thong Renin — Angiotensinogen voi
tang huyét 4p nguyén phat. 4 Bén canh d6, su xuat hién cua cac bién thé nay ciing
1am ting nguy co phi dai that tréi, suy tim va nhdi mau co tim cap. > Chinh vi vay,
viéc xac dinh cac bién thé cua cac gen thudc hé théng Renin — Angiotensinogen gitp

danh gia nguy co tang huyét ap va tién doan cac bién ¢ tim mach.

Tai Viét Nam, cac bién thé nay ciing da duoc quan tdm, khao sat tan suat va moi
lién quan véi cac bénh 1y nhu dai thao duong, tién san giat — san giat va nhoi mau co
tim. 182 Tuy nhién, dix liéu vé tan suat cac kiéu gen, alen va sy anh huong cua yéu to
di truyén nay déi véi ting huyét 4p & nguoi Viét Nam van chua duoc xac dinh. Tir
thuc té trén, nghién ciu nay duoc thuc hién nham tim hiéu va xac dinh méi lién quan
gira cac bién thé cua cac gen thugc hé thong Renin — Angiotensinogen, bao gom bién
thé M235T cua gen tong hop Angiotensinogen, bién thé 1/D cua gen tong hop men
chuyén Angiotesin va bién thé A1166C cuia gen tong hop thu thé Angiotensin 11 loai
1, d6i voi tang huyét 4p nguyén phat & nguoi Viét Nam.

Cau héi nghién ctru: C6 sy lién quan gitra bién thé M235T cua gen AGT, bién
thé 1/D ctia gen ACE va bién thé A1166C cua gen AGTR1 véi tang huyét 4p nguyén
phat & nguoi Viét Nam hay khéng?



MUC TIEU NGHIEN CUU

Muc tiéu téng quét

Xac dinh méi lién quan giira ting huyét 4p nguyén phét véi cac bién thé M235T trén
gen AGT, I/D trén gen ACE va A1166C trén gen AGTRL1.
Muc tiéu chuyén biét:

1. Xac dinh tan suit cac kiéu gen va alen cua cac SNP M235T trén gen AGT,
SNP I/D trén gen ACE va SNP A1166C trén gen AGTR1 & bénh nhan tiang huyét ap
nguyén phat va nguoi khong ting huyét 4p

2. Khao sat méi lién quan giita cac kiéu gen, alen va kiéu gen don boi ciia cac
SNP M235T trén gen AGT, SNP I/D trén gen ACE va SNP A1166C trén gen
AGTRI1v6i ting huyét 4p nguyén phat.



CHUONG 1: TONG QUAN TAI LIEU
1.1 Ting huyét 4p nguyén phat

Nguyén nhan gay ting huyét 4p (THA) nguyén phat di dugc dé cap va tim hiéu
tir 1au, trong d6 nhiéu mé hinh, gia thuyét va thuc nghiém trén ngudoi va dong vat da
duoc thuc hién nham dé xac dinh nguyén nhan gay ra THA. Tuy nhién, cho dén hién
tai van chwa xac dinh duoc mot nguyén nhan cu thé va rd rang dé giai thich vé sy
xuat hién cia THA nguyén phat. Nhiéu gia thuyét cho rang sy xuat hién cua THA
nguyén phét 1a két qua cua su tuong tac giira yéu tb di truyén véi yéu tb ca nhan va
c4c yéu td moi truong. Trong d6 anh huong cua di truyén véi THA vao khoang 30 -
50%.” Két qua cua Sy twong tac nay dan dén sy ting truong lyc mach mau, gitr mudi
va nudce va cudi cling 1a dan dén tang tri s6 huyét ap va gay ra THA.2L Céc yéu t6 ca
nhan bao gom tudi va gidi tinh, cac yéu tb moi truong c6 lién quan dén THA di duoc
xéac dinh bao gém su thira can — béo phi, an man, hat thudc 14, st dung thac udng cé
con va it hoat dong thé luc.?

1.1.1 Y#éu t6 ca nhan va yéu té6 mdi truong
1.1.1.1 Tuéi

Tudi va THA c6 mbi lién quan, trong d6 ti 16 THA tang dan theo tudi. Khao sat
cua NHANES I11 (The Third National Health and Nutrition Examination Survey) cho
thay ti 16 THA & ngudi tir 40 dén 59 tudi khoang 32%, trong khi & ngudi cao tudi (>
65 tuoi), ti 16 mac THA 1én dén 70%.%

O nguoi tré tudi, huyét ap ting do tiang stc can ngoai bién, day 1a hau qua cua
sir co mach va gitr mudi nudc gay ra boi co ché than kinh va hormon, dic biét 1 hé
than kinh giao cam va hé théng Renin — Angiotensinogen (RAS).?* O nguoi 16n tudi,
huyét 4p tang 1én chu yéu 1a sy thay d6i mang tinh chit co hoc, nhu mat céc soi chun
gidn trong 16p 4o gitra cua thanh dong mach. Cac mach mau s€ gidn ra va cang lai.

Tang d6 cang mach mau lam THA va nguoc lai, THA lam tang d6 ctrng mach mau,



vi thé tao thanh mot vong xoan bénh 1y.25 Ngoai ra, THA & ngudi 16n tudi con cé sy

suy giam chtrc nang than va giam hoat dong cua hé than kinh noi tiét.2
1.1.1.2 Gigitinh

Ti 16 mac THA & hai gii c6 su thay doi theo tudi. Trudc 45 tudi, ti Ié THA tam
thu va chi s6 &p luc mach mau & nam cao hon & nit. Nguoc lai, sau 45 tudi, ti 16 THA
tam thu va chi sb &p luc mach mau & nit cao hon & nam. Bén canh d6, chi s huyét ap
tam truong (HATTr) & nit thi thip hon nam ¢ moi lta tudi.2” Didu nay cé thé 1a do
nit cao tudi bi THA cé cac dong mach 16n kém dan hoi hon, phan xa séng trung tam
I6n hon va do d6 ap luc mach cao hon nam cao tudi. Trong khi d6, & nir tré tudi co
do6ng mach it crng hon so véi nam cling tudi.?® Sy cang cia mach mau cua nit xay ra
nhiéu hon sau tudi mén kinh, diéu nay giai thich vi sao ti 18 nir 16n tudi bi THA cao
hon so v&i nam 16n tudi. Sy mat di co ché bao vé cua estrogen & phu nit trong do tudi

man kinh 1a mot ly giai hop Iy cho su khac biét vé ti 16 THA theo tudi.
1.1.1.3 Thara can — béo phi

Thira can - béo phi 1am ting nguy co mac THA, bénh tim mach va cac rdi loan
chuyén hoa khac. Mdi quan hé giira chi s6 khdi co thé (BMI, Body Mass Index) véi
huyét ap tam thu (HATT) va HATTr 12 gan nhu tuyén tinh. Mot nghién ciu cat ngang &
2740 ngudi, trong d6 ¢6 765 ngudi THA, do tac gia Na Tang thuc hién. Két qua cho thay
nhitg nguoi thira can va béo phi ¢6 nguy co THA véi OR lan luot 12 1,70 (KTC95%:
1,39-2,09) va 2,60 (KTC 95%: 1,84-3,66) s0 v&i ngudi ¢6 can ning binh thudng va thiéu
can 1a yéu t6 bao vé chdng lai THA vai OR 12 0,52 (KTC 95%: 0,29-0,93).2°

Co ché gay THA lién quan thira can - béo phi duoc cho la do sy tang tai hap thu
natri ¢ ong than 1am giam ap luc bai niéu natri.®® Cac tac nhan trung gian cua bat
thuong chirc nang than va huyét ap trong qua trinh phat trién bénh THA lién quan
dén thira can - béo phi bao gém: (1) Cac thay d6i sinh ly trong than, su tn tai caa ma
trong va xung quanh than; (2) Kich hoat RAS; (3) Tang hoat dong cua hé than kinh
giao cam. Ngoai ra, & nguoi thira can - béo phi co hién twong hoat hda thu thé

mineralocorticoid doc lap véi aldosterone hoic angiotensin I1 (Ang I1). Céc co ché



kich hoat hé than kinh giao cam trong bénh béo phi van chua dwgc 1am séng to, nhung

qué trinh nay c6 thé can leptin va kich hoat hé théng melanocortin trong ndo.3!
1.1.1.4 An man

An mian dugc xem 12 mot yéu td nguy co cua THA va bénh ly tim mach.32 Tiéu
thu qué nhiéu natri, hay con goi 14 in min, dugc WHO dinh nghia 13 tiéu thu > 5¢
natri mdi ngay.®® Luong natri hip thu mdi ngay > 5g lam ting tri s6 huyét ap dang
ké va c6 lién quan dén viéc khai phat THA va céc bién chang tim mach. Sy lién quan
nay xuat hién rd hon ¢ nhitng ngudi an man ¢6 THA va cao tudi.3* Nguoc lai, giam
lwong natri an vao khong chi 1am giam muc huyét 4p va giam ty 16 mac THA, ma con

lam giam ti 1é mac va tir vong do tim mach.%®

Pic diém sinh Iy bénh gitta luong natri hap thu va su ting tri s6 huyét ap va
THA dang con duoc tranh luan rong rai. Tang luong mudi tiéu thu c6 thé dan dén giir
nudce, do 6 dan dén tinh trang ting luu lwong mau chay trong dong mach. Co ché
bai niéu natri 4p luc da duoc dé xuat nhu mot hién twong sinh 1y trong d6 THA trong
dong mach than gy ra tang bai tiét mudi va nudce. Két qua nghién ciu tir cac mé hinh
dong vat da chi ra su qua tai trong huyét dong nay cé thé dan dén su tai cau tric vi

mach mau gay ra ting tri s6 huyét 4p.3
1.1.1.5 Hat thuéc 14

HUt thubce 14 12 mot yéu td nguy co tim mach manh va ngirng hit thudc 14 1a bién
phap thay dbi 16i séng hiéu qua nhat dé phong ngira cac bién c¢o tim mach. Hut thuée
la gay suy giam chirc nang ndi mo, tang do cing dong mach, tang phan tng viém,
bién d6i lipid ciing nhu thay d6i cac yéu to chong huyét khdi va tang huyét khéi. Pay
la nhitng yéu té quyét dinh chinh lién quan dén ting cac bién cé tim mach co lién

quan dén hat thubc 14.%

Hut thudc 14 6 hau qua 1a 1am ting huyét 4p mot cach dang ké, chu yéu thong
qua viéc kich thich hé than kinh giao cam. Nghién ciru cat ngang do tac gia Yuelun
Zang thyc hién & Trung Quéc cho thay tiép xuc véi thude 14 (>1 gbi mdi tuan) co lién

quan dén viéc tang 0,014 mmHg huyét 4p tdm thu so vai khong tiép xuc vai thude 14.%7



1.1.1.6 Si dung thic uéng c6 con

M&i lién quan giira thirc ubng c6 con va nguy co mac THA c6 su lién quan chit
ch&. Nhitng nguoi tiéu thy > 1 ly thic ubng c6 con hang ngay cé su gia ting 2,7
mmHg HATT va 1,4 mmHg HATTr. Néu udng tir 2 ly mdi ngay, mic huyét ap co
thé tang dén 5mmHg.%8

Udng ruou nhiéu lam ting mot cach rd rang nguy co mac THA. Ubng tir 2 ly
mdi ngay lam ting nguy co mac THA & ca nam va nit. Trong khi d6, van con tranh
luan xoay quanh van dé udng ruou mirc do nhe dén vira phai, 1én dén 2 ly mdi ngay

c6 thé ¢6 loi hay anh huong xau dén nguy co THA.
1.1.1.7 Hoat dpng thé chat

Hoat dong thé chat c6 maéi lién hé véi THA, trong d6 16i sdng it van dong lam
tang nguy co mac THA va ting hoat dong thé chat lam giam tri s6 huyét ap va nguy
co mac THA.*° Hoat dong thé chat cuong do vira phai dén cudng do manh va thuong
xuyén lam giam dang ké huyét ap khi nghi ngoi & ngudi 16n ¢6 huyét ap binh thudng
va THA. Tap luyén tir ba dén nam 1an mdi tuan, tir 30 — 60 phit mdi budi véi muc

khoang 40 — 50% cudng do tap thé duc téi da co hiéu qua lam giam tri s6 huyét ap.*!
1.1.1.8 Ddi thdo dwong

THA va dai thao duong type 2 (BTPD) la nhitng bénh dong mac pho bién. THA
xay ra & bénh nhan BTD véi tan suat gap doi so vai nhitng ngudi khong mac PTP.
Hon nita, bénh nhan THA thuong c6 tinh trang khang insulin va c¢6 nguy co phat trién
DTD cao hon so véi nhitng ngudi huyét ap binh thuong.*2

DTP lam ting nguy co mac THA lién quan dén nhiing thay d6i kém thich nghi
va tuong tac phuc tap gitta hé thong than kinh giao cam, RAS, luc co hoc ciing nhu
c4c yéu to moi trudng va yéu to di truyén. Sy tac dong qua lai tao nén mot vong xoan
bénh ly, tir d6 thuc ddy sy xuat hién céc bénh ly tim mach va ton thuong tai cac co

quan dich.*?



1.1.2 Y#éu té di truyén

Cac nghién ciru dich t& hoc da xac dinh duoc cac yéu té moi trudng anh hudng
dén sy thay doi caa huyét 4p nhu luong mubi dn vao, hut thude 14, luong con duoc
sir dung, tudi, BMI, it hoat dong thé luc... va duoc xem 1a yéu td nguy co chinh cta
THA. 2 Mic du d3 c6 su diéu chinh véi cac yéu té moi truong chinh, nhung van c6
mét ti 1& 16n sy thay d6i vé huyét ap trong THA nguyén phat khong giai thich dugc.
Diéu nay cho thay ngoai yéu té méi trudng, yéu to di truyén cling gop phan lam thay
d6i tri s6 huyét 4p.*

Bén canh d6, cac nghién ctu vé THA trong céc gia dinh d3 cho thay di truyén
c6 anh hudng dén huyét ap tir 30 — 50%.”

_ S8 lwong éng ba ch
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am  4B3M100

4071051

Til& THA & thé hé thir ba, %
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0- T T
Nhém cha me khdéngcé6 Nhém cha me & thé hé
THA kh¢&i phéat sém 1 hodc 2 c6 khéi phat
THA s&'m

Biéu dé 1.1. Ti 1¢ THA khéi phat sém ¢ thé h¢ thir 3
“Nguon: Niiranen TJ, 2017 **

Nghién ciru caa tac gia Niieranen cho thay khong chi THA ¢ ba me 1a yéu t6
nguy co THA cho con ma THA & 6ng ba ciing lam tang nguy co mac THA & nhiing
ngudi chau, dac biét 1a THA khai phat sém truéc 55 tudi. Cha me c6 THA khai phat
sém ¢ két hop véi nguy co THA khoi phéat sém & con véi OR 1a 2,10 (KTC95%



1,66 — 2,67) va 6ng ba c6 THA khai phat sém c6 két hop véi nguy co THA khai phét
som & chau vai OR 1a 1,33 (KTC95% 1,12 — 1,58). Su tang nguy co THA khoi phéat
sém doc 1ap vai cac yéu té nguy co truyén théng khéc cua THA nhu it hoat dong thé

lyc va an man. Két qua nay khang dinh THA c6 khuynh huéng gia dinh.**

Dua vao nhitng phan tich vé lién két toan bo gen véi THA, céc nha nghién cau
d3 x4c dinh c6 khoang hon 150 gen c6 lién quan dén su thay doi huyét ap, trong dé
c6 khoang 43 bién doi trén gen c6 lién quan dén sy thay doi HATT, HATTrva THA.X

Ngay nay, ngudi ta chap nhan rang thay doi trong sinh bénh hoc caa THA 1a do
tac dong cua cua da gen va anh huong caa moi trudng. Nhitng thay doi nay co thé di
truyén qua cac thé hé. Cac nghién cau cho thay cé nhiéu vi tri di truyén, mdi vi tri
déu c6 tac dong dén huyét 4p cua dan sb chung.® Nhiéu gen c6 tac dong, thé hién bang
su thay d6i hiéu qua tac dong, nghia 1a lam xuat hién ting huyét &p , khi c6 hién dién

mot yéu to moi truong, day duoc xem la co ché sinh bénh hoc cia THA.®
1.2 Hé thong Renin-Angiotensiogen va Ting huyét 4p

RAS déng mot vai trd quan trong nhu mot hé thong noi tiét trong viéc can bang
nuée dién giai, truong luc mach mau va diéu hoa huyét ap. Su gia ting hoat dong bat
thuong va lau dai caa hé RAS 1a mét trong nhirng nguyén nhan 1am gia ting tri s6
huyét ap va cac bénh Iy tim mach.* Chinh vi vay céc gen lién quan dén hé RAS dugc
xem la nhitng ng vién thich hop gilp khao sét cac bat thuong vé gen cua hé RAS

Vi su thay d6i caa huyét &p.
1.2.1 Thanh phan hé théng Renin-Angiotensinogen

RAS bt dau voi su tiét cua renin, mot chat duoc tdng hop bai phac hop canh
cau than (Juxtaglomerular apparatus) cua tiéu dong mach huéng tam.
Angiotensinogen (AGT) duoc tiét ra tir gan s& duoc renin phan cat dé tao thanh
angiotensin | (Ang I). Tiép theo Ang I duéi tac dong cua men chuyén (Angiotensin
converting enzyme, ACE) tao thanh angiotensin Il (Ang 1) c6 hoat tinh sinh hoc. Bén
canh d6, men chuyén ciing chuyén hoa bradykinin (BK), mot chat gidn mach va bai

niéu manh, dé tro thanh BK (1-7) 12 mét chat chuyén hoa khong hoat dong. Sau do,
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Ang II tac dong |én thu thé angiotensin 11 loai 1 (AGTR1) dé gay nén cac hiéu qua sinh
hoc, bao gdm co ddng mach, kich thich giai phong aldosterone va ting tai hap thu natri

& 6ng than, ciing nhu nhiéu tac dung bét loi khac nhu xo héa va phan tng viém.*

Aliskiren
9 | angiotensi o ia
( }l ngiotensinogen (& gan) GP:EIH aﬂaﬂh Viém, ho
thai Ma+ '
1 Bradykinin
Angiotensin | ,
Enzym chuyén 4)1
! i
_ ) Heptapeptid
Angiotensin 1l (mé&t hoat tinh)

Receptor AT1

Néo Tim Thuong than Mach
! l | [
CUDNE  phidaithdttrai =g iz Co mac
giao cam : Tang tiét Aldosteron \L
Tang tdi hdp thu
Ma+, thai K+

Hinh 1.1. H¢ théng Renin-Angiotensinogen
“Nguén: Dickson ME, 2006
1.2.2 RAS va tiing huyét ap

Thay d6i sinh ly bénh sém nhat trong THA nguyén phéat 13 qua trinh tai cau tric
mach mau, bao gom nhiing thay ddi vé cau trlc, chirc ning trong cac dong mach c6
khang luec mach mau nho véi duang kinh tir 100 dén 300um dan dén giam kich thudc
long mach va ting sirc can mach ngoai vi. Su tai cu trac cac dong mach duoc dic
trung badi su tang ty Ié kich thudc long mach va duong kinh mach mau cé kha nang
bat nguon tir mot sé qué trinh bao gom ting trudng té bao co tron thanh mach (ting
sinh va phi dai), chét tu nhién té bao, biét hoa té bao va thay d6i thanh phan mang

ludi ngoai bao.
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Huyét &p ting
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- Tai cAu tric mach mau - Tang treeeng Ire mach
- Phan (rng viém mach - Réi loan chire ndng néi mé mach

Yéu td hoat hoa mach mau
-Angll

-ET1

- Aldosterone

4{ Sir oxy hoa do stress Ii
}

Cac yéu td co hoc tac dong
- ap lyc )
- Irc cdng cor hoc tuan hoan

So dé 1.1. Co ché ciia sw hinh thanh ting huyét ap
“Nguon: Schiffrin EL, 2004 3

Ang 11 kich thich ting sinh té bao co tron mach méau bang céch kich hoat sy ting
tong hop deoxyribonucleic acid (DNA). Ang II ciing kich thich su phi dai té bao co
tron mach mau bang cach tang tong hop protein va gia tang su dich chuyén qua mang
té bao cé4c ion va phan tir nude. Trong cac md hinh thuc nghiém & dong vat c6 THA,
su tang sinh va phi dai déu gop phan vao qua trinh tai cau tr(ic mach mau. Trén nguoi
cd THA nguyén phat, Ang 11 kich thich céc té bao co tron mach mau va Iam cho kich
thudc cia no 16n hon so véi té bao co tron mach mau & nguoi khdng c6 THA. Bén
canh thanh mach bj tai cau tric, cac yéu té viém ciing gop phan lam thanh mach bi
ton thuong. Cac dong mach nho co sy gia tang biéu hién cac phan tir bam dinh bé
mat, sy thAam nhap té bao viém, san xuat cytokine, giai phong cac chat hoa huéng
dong va cac ting san xuat cac chat stress oxy héa. Cac bang ching cho thay rang
bénh mach mau & nguoi THA la mot qua trinh viém mach mau man tinh va day co

thé 12 nguy@n nhan chinh cia THA. 4849
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1.3 Céac gen cia RAS ¢6 lién quan véi Ting huyét 4p trong nghién ciu

RAS bao gdm nhiéu chét va cac con duong chuyén hoa khac nhau, do d6 cac
thanh phan co ban caa nd gdm nhiéu chat nén co ban, cc enzyme va cac thu thé dic
hiéu. Cac thanh phan nay déu duoc ma hod va qui dinh boi cac gen khac nhau. Véi
sur tién bo cua di truyén hoc hién dai, cac gen qui dinh thanh phan cu thé va vi tri ciing
nhu cAu tric cia n6 da duoc xac dinh trong bo nhiém sic thé (NST) cua ngudi.>

Trong RAS, ba gen dugc quan tdm nghién ciru nhiéu nhat 1a gen AGT, gen ACE
va gen AGTR1.
1.3.1 Gen AGT va bién thé M235T
1.3.1.1 Gen AGT

AGT la chit nén co ban va tién chat cua cac angiotensin cua RAS. Gen AGT
tong hop AGT nam trén nhanh ngan NST s6 1, vi tri g42.2 va dai gan 13 kb. Gen

AGT c0 5 exon va 4 intron, chira 1455 nuleotide ma hoa cho 485 amino acid.®?

NST1

p36.13
p36.11
p3d.3
p3d.2
p32.3
p31.3
p3l.1
p22.2
p2l.3
p21.1
p13.3
p13.2
ol2
g2l.1
g21.3
423.3
g2d.2
g25.2
§425.3
g3l.1
o31.3
g32.1
g3z2.2
o4l
g42.13

T Togdz.2

®
=
o

N ]

cjdd

I P33

|l X I” W ||

Hinh 1.2. Cdu tric NST sé 1 va vi tri gen AGT
“Nguon: https://www.gencards.org/cgi-bin/carddisp.pl?gen=AGT, 2021~

Gen AGT c¢6 tinh da hinh vé&i 44 bién thé da hinh don nuleotide, (Single
Nuleotide Polymorphism, SNP).52 Trong d6, SNP A-20C, SNP G-6A nim & ving
khoi dong phién ma va SNP M235T va SNP T174M nam trén exon 2 1a nhitng bién
thé duoc quan tdm va nghién ciru nhiéu nhat. 53

Nhiéu nghién ctru cho thay bién thé M235T c6 lién quan véi THA ¢ nhiéu dan
s6 khéc nhau.'5* Cac nghién ctiu vé su lién quan giita cac SNP A-20C, SNP G-6A
v6i THA chua thong nhat vé két qua.

- Mot s6 nghién ctu cho thay co sy lién quan giira bién SNP A-20C, SNP G-

6A voi THA, trong khi mot s6 nghién cau khac lai khong cé su lién quan.© %
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- SNP T174M duoc ghi nhan co lién quan THA & mot vai nghién ciu nhung

& ngudi chau A lai khong ¢ lién quan véi THA S

G-217A A-20C A-6G T174M M235T
3.2 Kb 3.8 Kb 16kb  Jee2p
vung khéi dong Exon 1 Exon 2 Exon3 Exon4 Exon5

Hinh 1.3. Vi tri cac SNP thuwong gap trén gen AGT
“Nguo”‘n.' Jeunemaitre X,1992 " 56
1.3.1.2 SNP M235T

SNP M235T dugc Jeunemaitre gigi thiéu vao nam 1992, trong mot khao sat su
hién dién cua cac SNP & viing dau 5°, exon va intron trén gen AGT & nhitng anh chi
em rudt trong gia dinh nguoi chau Au c6 THA.5 SNP M235T 14 mot dot bién diém
khong ddng danh, trong dé cytocin (C) thay thé cho thymine (T) tai vi tri nuleotide
230710048, twong (ng codon 235 trén exon 2. Su thay thé nay dan dén su thay thé
acid amin tir Methionine tré thanh Threonin. SNP M235T gom 2 alen 1a alen M235
(alen M) va alen T235 (alen T), trong d6 alen M la alen tu nhién con alen T la alen di
hinh. Vé kiéu gen, M235T s& cho 3 kiéu gen 1a d6ng hop tir MM, di hop tir MT va
d6ng hop tir TT.58

Methionine

AlenM ---CCCTGATGGGAGC---

AlenT ..CCCTEAACGEGAGC---

Threonin

Hinh 1.4. Sw thay thé nuleotide va acid amin tgi vi tri codon 235

“Nguon: Jeunemaitre X,1992" %
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1.3.1.3 Tdn sudt kiéu gen va alen ciza SNP M235T

Tan suat vé cac kiéu gen va alen caa SNP M235T da duoc ghi nhan va cé su
khac nhau & c&c vung va céc chung toc khac nhau. Kiéu gen TT chiém ti 18 cao &
ngudi chau A nam trong khoang tir 54% dén 75,2%. Ngudi chau Phi, kiéu gen TT
cling chiém ti 1& cao, dic biét & Nigeria tan suét kiéu gen TT 1én dén 92%.57 58 Alen
T chiém wu thé & ngudi Chau A va chau Phi, trong khi alen M lai chiém wu thé hon
& ngudi chau Au.>®

Nguoi ta van chua rd tai sao lai alen T xuat hién véi tan suat cao & hau hét cac
dan sé nguoi chau A, da den va My géc An, trong khi d6 alen M phd bién & nguoi
chau Au (nguoi Bac Au). Sy phd bién cua kiéu gen TT trén nhiéu chang toc khac
nhau da khién cac nha di truyén hoc dua ra gia thuyét rang alen T méi la dang tu

nhién con alen M la dang di hinh.®°
1.3.1.4 SNP M235T va ting huyét ap

Co ché ciia SNP M235T lam ting nguy co THA ¢6 lién quan dén sy tang nong

d6 cua AGT theo kiéu gen caa SNP M235T va lién quan véi ché do an man.

Su gia ting ndong do AGT c6 lién quan dén sy hién dién caa Alen T c6 trong
kiéu gen. Nguoi mang kiéu gen TT va kiéu gen MT ¢6 nong do AGT trong mau ting
cao hon so vé&i ngudi mang kiéu gen MM.6! Nghién ctru cua Danser, tac gia so sanh
nong 46 AGT theo kiéu gen cua SNP M235T ¢ 228 nam va 168 nit ¢ tudi trung binh
tir 52 dén 65 tuoi. Két qua cho thay nguoi c6 kiéu gen TT va MT c¢6 nong do AGT

trong mau cao hon kiéu gen MM c6 ¥ nghia thong ké.®

Sy ting nong d6 Angiotensinogen trong méau dan dén ting ndong do Angiotensin
IT va 1am tang trj s6 huyét ap va ting huyét ap. Nguoi THA c6 ndng do AGT cao hon
S0 v&i nguoi khong ting huyét ap (KTHA). Nghién ctru cua tac gia Sandar Khin cho
thiy ngudi THA c6 ndong d6 AGT trong méu 1a 65,00 + 27,73 ng/mL cao hon S0 V4i
KTHA 12 24,87 + 15,06 ng/mL, c6 y nghia thong ké.®2
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ANGIOTENSINOGEN (P<0.05)
pmol/l 0.8

aml

-

oL L1

MM MT

Biéu do 1.2. Nong dé AGT trong mau theo kiéu gen ciza SNP M235T
“Nguo”‘n Danser AH, 1998 61

Bén canh d6, kiéu gen cua SNP M235T c¢6 lién quan dén dap tng caa huyét ap
Vvé6i lwong natri tiéu thy. Nghién ctiu cua tac gia Norat nham khao sat méi lién quan
gitta dap ung cua huyét ap tdm thu (HATT) va HATTr véi luong mudi tiéu thy thdng
qua luong natri bai xuat qua nudc tiéu. Két qua cho thay hé s trong quan gitra lugng
mubi an va lugng natri bai xuat qua nudc tiéu cua nguoi 6 kieu gen MT va TT cao
gap doi so vai ngudi 6 kieu gen MM. Két qua nay ciing twong tu voi HATTr. Diéu
nay cho thay c6 sy khac biét & 3 nhom kiéu gen vé dap ung tang tri s6 huyét ap véi
cung 1 luong mudi an vao, trong d6 ngudi co kiéu gen MT va TT ¢6 phan ung ting

tri s6 huyét ap cao hon so voi nguoi co kiéu gen MM
1.3.2 Gen ACE va bién thé 1/D
1.3.2.1 Gen ACE

Men chuyén Angiotensin converting enzyme (ACE) 1a mot enzym bam mang
c6 tac dung bién d6i Ang | thanh Ang 11 va gay ra su thoai giang BK. ACE la chét
quan trong trong RAS, giir vai tro can bang nude dién giai va diéu hoa huyét ap.

Gen ACE m4 héa ACE nam trén nhanh dai NST s 17 (1721). Gen c6 chiéu
dai 12 21kb va bao gdém 26 exon va 25 intron. Theo Trung tm Thdng tin cng nghé
sinh hoc Quéc Gia (National Center for Biotechnology Information, NCBI) ghi nhan,
gen ACE c6 khoang 259 bién thé, hau hét 1a cac bién thé da hinh don nuleotide (SNP).

Chi c6 34 bién thé ¢ viing ma ho4, 18 bién thé nay 1a dot bién sai nghia.®*
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Hinh 1.5. Cdu tric nhiém sdc thé sé 17 va vi tri ciza gen ACE.

“Nguon: https://www.gencards.org/cgi-bin/carddisp.pl?gen=ACE, nam 2021’
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Hinh 1.6. Cdu tric cia protein ACE xuyén mang
“Nguén: Husain, 2003 6°

1.3.2.2 Biénthé I/D

Trong cac bién thé trén gen ACE, bién thé 1/D (NCBI s6 SNP ID: rs1799752) la
bién thé dugc quan tam va nghién ctru nhiéu nhat. Bién thé I/D dic trung boi sy thém

(Insertion) hozc mat (Deletion) mot doan gdm 287bp, con duoc goi 1a doan Alu, trén

intron 16 cua gen ACE.

Trong d6 alen D duoc xem 1 alen hoang da hay dang t6 tién. Con alen | chinh

la mot dot bién hinh thanh trong qua trinh chon loc ty nhién.%

Trong bién thé 1/D, su chén doan Alu gom 287 bp vao intron 16 (bién thé I)

duoc dy doan lam giam hoiac mét chirc ning ctia domain C, trong khi dé khong cé

chén Alu vao intron 16 (bién thé D) thi ACE van con 2 vi tri hoat dong.®”
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Alen D Int. 16 Ex. 17

Hinh 1.7. Céu truc alen I va alen D cia bién thé 1/D trén gen ACE

“Nguon: M.Rusdy, 2017

Hinh 1.8. Cdu tric ACE véi alen D (a) va véi alen | (b,c,d,e,f.g)

“Nguon: Laila D, 2015 ¢
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C4c ciu tric cua ACE véi alen D va alen I duoc md ta trong hinh 1.8. Trong dé
phan mau xanh la ciu trac protein binh thudng khdng bi anh huong boi sy chén Alu
vao intron 16. Con phan mau d6 13 protein thém vao do nhan d6i DNA ving khong
ma hoa.

Trong qué trinh tong hop ACE, exon 4 dén exon 11 m3 hoa phan domain N,
exon 17 dén 24 ma hoa domain C. Su chén doan Alu vao intron 16 1am rdi loan qué
trinh ndi va dan dén qua trinh exon hoa, day 1a su bién doi tir ving khdng ma hoé
thanh viing cé kha nang ma hoa. Su chuyén dang ma hoé lam xuat hién mot ving ma
bo ba (codon) két thic sém dan dén cham dut quéa trinh giai ma va rat ngan chudi

polypeptide. Protein s& ngan lai va Domain C bj mat chirc niang.®’
1.3.2.3 Tdn sudt kiéu gen va alen csa bién thé 1/D

Bién thé I/D c6 3 kiéu gen co ban la ddng hop tu 11, di hop tir 1D va dong hop
tar DD. Trong d6, kiéu gen ID chiém ti I¢ cao nhat trong hau hét cac dan sé nguoi
chau A, chau Phi va chau Au. Alen D chiém uu thé & nguoi chau Au va nguoi My

gdc Phi, alen | lai chiém wu thé & nguoi chau A 126869

Sy khac biét vé ti 18 kiéu gen 11 & cac chang toc khac nhau dugc cho 13 két qua
cta su chon loc tu nhién do su thich nghi vai su di cu cta loai ngudi. Ban d6 dia ly
tan s kiéu gen cua bién thé I/D trén gen ACE, cho thay gen ACE cé xu huéng mo
rong dia ly phu hop véi nhitng gi d biét vé su di cu cua Homo sapiens hién dai ra
khoi chau Phi, do d6 bién thé I/D trén gen ACE du diéu kién dé tro thanh mot cong

cu danh dau hitu ich dé nghién ciru nhan khau hoc cia loai ngudi.

Téc gia Saab tap hop cac nghién cau vé tan suat bién thé I/D trén céac dan toc
khac nhau tir ndm 1984 dén nam 2006. Loai trir cac nghién ciru c6 ¢& mau nho hon
48, d6i tuong nghién ctu khdng c6 ngudn gbc chang toc rd rang, co6 dang mac mot
tinh trang bénh ly va tan suit kiéu gen khong tuan theo dinh luat can bang di truyén
quan thé Hardy-Weinberg Equilibrium (HWE). Tac gia Saab chon dugc 145 nghién
Clru Vi 49959 nguoi. Két qua phan tich cho thay alen | chiém wu thé véi ti 18 54%,
tan suat cac kiéu gen 11, ID va DD lan luot 12 22,5%, 47,0% va 30,5%. Phan tich vé
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chang toc cho thay, alen D chiém ti 1& 0,39 ¢ ngudi chau A, ngudi chau Au 1 0,56
va ngudoi da den 13 0,63. Khi phan tich vé tan suat kiéu gen Il ¢ cac chung toc va ving
dia ly, két qua cho thay tan suat kiéu gen Il c¢6 khuynh huéng giam tir bac chau Au
xudng dén nam Chau Au va trén ving Dia Trung Hai. Cang di chuyén vé phia dong
thi tan suat kiéu gen II cang tang. Tan suat kiéu gen 11 & Bic Au 1a 23%, Anh 12 20%,
Tay Ban Nha 15%, mién bic nudc Y 12 14%, mién nam nuéc Y 13 12%, 7% &
Lebanon, 6% & Cac Tiéu Vuong Qudc A Rap Thong Nhat, tan suit trung binh cua
Trung Qudc 14 35% va Nhat Ban 1a 45%. Thyc hién phép kiém Mentel nham danh
gia su lién quan giira ving dia Iy va khoang cach di truyén caa hai dan sé cho thay,
tan suat kiéu gen II c6 tuong quan rd rét vai kinh tuyén (R =0,727) véi tan suat giam
tir chau Au dén Trung Pong, sau d6 lai ting 1én dén Chau A. Trong khi d6 tan suat
cua alen | lai c6 mdi twong quan yéu hon véi (R? = 0,54). Khi xét theo vi tuyén, tan

suat kiéu gen II va vi tuyén khéng c6 méi twong quan (R2=0,27).54
1.3.2.4 Bién thé I/D va ting huyét ap

Sy lién quan giita bién thé I/D v&i THA c6 lién quan dén su thay doi ciia nong
d6 ACE theo kiéu gen cua bién thé 1/D.

Nghién cau cua tac gia Danser khao sat vé nong doé ACE trong méu véi céc kiéu
gen cua bién thé 1/D. Két qua cho thiy ngudi c6 kiéu gen DD va kiéu gen ID ¢6 nong

d6 ACE trong mau cao hon so véi ngudi mang kiéu gen 11,5

ACE (P<0.01)

U/l 30
20 = //
10} /
n 7
0 T 1D

Biéu do 1.3. Néng dé ACE trong mau theo kiéu gen cia bién thé 1/D

“Nguon Danser AH, 1998 &
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Alen D lam ting ndng d6 ACE trong mau va trong mo, dan dén su ting Ang II
gay nén su co mach, ting tiét aldosterone giir mudi, giir nudc va ting huyét &p. Bong
thoi ACE lam thoai giang BK, mot chat gay dan mach. Nhitng yéu t nay gop phan

lam rdi loan chirc nang dan mach caia noi mac va gop phan gay nén THA.™

Téc gia Léo H. Henkens thuc hién mot nghién ciru nham danh gia méi lién quan
gitra tri s6 huyét ap vai bién thé gen I/D & nguoi khoé manh khdng THA. Co 198
ngudi tham gia khao sat thuoc nhdm chieng trong nghién ctru danh gia vé yéu té nguy
co tim mach (thudc nghién ctu Hyppocrate), khéng c6 THA, DTD, nhdi mau co tim,
dau thit nguc, dot qui va sir dung thude diéu tri tim mach. Tri s huyét ap duoc do ¢
tu thé ngdi sau 10 phit nghi ngoi va dugc xem 1a mot bién lién tuc. Két qua phan tich
cho thy c6 su khac biét vé tri s6 HATT trung binh va HATTr trung binh ¢ cc nhém
kiéu gen 1/D. Kiéu gen DD c0 tri s6 HATT va HATTT trung binh cao hon so véi kiéu
gen ID (p = 0,006) va kiéu gen Il (p = 0,015). Trong phan tich hoi qui da bién, alen
D c6 két hop véi tang tri s HATT (R%?= 0,048; p = 0,005) va tri s6 HATTr (R?=
0,058, p = 0,001) doc lap véi cac yéu té khac.™

1.3.3 Gen AGTR1 va bién thé A1166C
1.3.3.1 Gen AGTR1

Thu thé Angiotensin 11 loai 1 (AGTR1) la thu thé dap tng cia Ang 11 va gay ra
cac hiéu qua sinh hoc. AGTR1 duoc tim thay chua yéu trén té bao co tron mach mau,
tim, tuyén thuong than va than. AGTR1 gom c6 2 dang dong phan, dang dong phan
ngin chira 359 acid amin véi trong lwong phan tir 12 41,1 kDa va dang dong phan dai
chaa 391 acid amin. Trong d6, dang dong phan ngin l1a dang chu yéu, day la dang

cau trdc thu thé ghép cap véi protein G trai dai dén 7 viing xuy@n mang.”

AGTR1 déng vai trd quan trong trong hé thong tim mach, nhu tac dong gay co
mach, ting truéng té bao co tron, phi dai té bao dugc diéu chinh thong qua con duong
tin hiéu.”® AGTR1 do Gen AGTR1 tong hop. Gen AGTR1 ¢6 5 exon va 4 intron, nam
trén nhanh dai NST s6 3, (3g21-25) va c6 chiéu dai hon 55Kb. Trong dit liéu cua
NCBI, gen AGTR1 c6 127 SNP va 15 kiéu da hinh I/D.7
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Hinh 1.9. Gen AGTR1 trén NST sé 3

“Nguon https://www.gencards.org/cgi-bin/carddisp.pl?gen=AGTRI, nam 2021”

Ngoai bao

Mang té bao

Bao tuwong

Hinh 1.10. Cdu tric thu thé Angiotensin 11 logi 1

“Nguon de Gasparo M,2000"
1.3.3.2 SNP A1166C

Trén gen AGTR1, SNP A1166C (NCBI s6 SNP ID: rs5186) la bién thé duoc
nghién cttu nhiéu nhat. Tinh da hinh trong bién thé nay la su thay thé A bang C tai vi
tri 1166, nam tai dau tan cing 5° cua ving khong dich mi 3’ cia gen AGTR1.7®

Bién thé c6 2 alen la alen A va alen C, alen A 1a dang tu nhién va alen C 1a dang
di hinh.
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Hinh 1.11. SNP A1166C trén gen AGTR1

“Nguén Abajy, 2016”7
1.3.3.3 Tdn sudt kiéu gen va alen ciza SNP A1166C

SNP A1166C c6 3 kiéu gen gom ddng hop tir AA, di hop tir AC va déng hop tir
CC. Trong d6 kiéu gen AA chiém ti I¢ cao nhat va dic diém phan bé kiéu gen nay
gap hau hét trong cac dan s6.126%7877 Alen A chiém wu thé trong hau hét cac dan sé.
Alen C chiém ti Ié rat it & ngudi chau A khoang 3% —11% va tir 5% — 8% ddi Vi
ngudi chau Phi. Trong khi d6, tan suat alen C & ngudi Chau Au thay d6i trong khoang
19% —31%."8

1.3.3.4 SNP A1166C va Tding huyét ap

AGTR1 Gene
NST 3.q21-q25

‘ [ I I ,
M u I ”—l]_._ 3
Exons 1 2 B 3 4 5
cDNA . nh ho | ® A1166C
m—

Twong tac véi micro-RNA

Hinh 1.12. Gen AGTR1 va co ché tic dgng ciia SNP A1166C

“Nguon: Rosskopf D,2008 ™
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SNP A1166C nam & ngoai viing ma hoa & exon 5 cia gen AGTR1 nhung lai anh
huong dén mirc d6 biéu hién va hinh thanh cua protein AGTR1. Trong qua trinh diéu
hoa phién méa cia gen AGTR1, micro RNA miR-155 sé bam vao trinh tu tai khu vuc
nay va lam giam sy phién ma gen ATGR1. O ngudi mang rs5186, vi vi tri 1166 chuyén
tir A thanh C 1am cho miR-155 khong bam dwoc I1én trinh te ndy din dén ting biéu
hién cac thy thé AGTR1. Két qua cua qua trinh nay 1am gia ting tinh co mach, gia

tang nong do aldosterone trong mau gay gitr mudi nudc va gay THA.™
1.4 Céc nghién ciru vé cac SNP M235T, bién thé 1/D va SNP A1166C
1.4.1 Nghién cwu tai Viét Nam

Tai Viét Nam cac SNP M235T, bién thé I/D va SNP A1166C da dugc quan tam
va nghién ctru. Mt vai nghién ctiru da duoc tién hanh khao sat tan suat cac bién thé va

nguy co véi cac bénh 1y nhu tién san giat - san giat, nhdi mau co tim va dai thao duong.

Nam 2014, tac gia Cao Ngoc Thanh tién hanh khao sat tan suat phan bé kiéu
gen cua SNP M235T trén 272 san phu binh thuong va 68 san phu tién san giat — san
giat. Két qua cho thay, tan suat phan bd kiéu gen MM, MT va TT & nhom san phy
binh thuong lan luot 13 1,8%:; 15,8% va 82,4%. Ddi vai san phu tién san giat — san
giat tan suat phan bd kiéu gen MM, MT va TT lan luot 14 1,5%; 14,7% va 83,8%.
Tan suét kiéu gen TT & 2 nhém khdng c6 su khéc biét. Alen T & nhdm san phu tién san
giat — san giat va san phy binh thuong 1a 90,3% va 91,2%. Khong tim thay méi lién
quan gita SNP M235T véi tién san giat - san giat trén tat ca cac mo hinh phan tich,
bao gom kiéu gen TT so véi nhom kiéu gen (MT+ MM), nhém kiéu gen (TT + MT)

so vai kiéu gen MM, kiéu gen TT so vai kiéu gen MM va alen 235T so véi alen 235M.19

Niam 2018, tc gia Tran Cong Duy tién hanh khao sat tan suat phan b6 kiéu gen
ciia SNP M235T, bién thé 1/D va SNP A1166C ¢ 30 bénh nhan nhdi mau co tim cap
va 30 ngudi trong nhoém ching. Két qua khao sat cho thay khéng cé sy khac biét vé
tan suat phan b kiéu gen TT, kiéu gen DD va nhém kiéu gen (AC+CC) ¢ nhém nhoi
mAau co tim va nhom ngudi binh thuong. Twong tu khong co sy khéc biét vé tan suat

alen T, alen D va alen C ¢ nhdm nhdi mau co tim cdp va nhém ngudi binh thudng.
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Phan tich hoi qui da bién cho thdy khong c6 su lién quan gitra SNP M235T va bién
thé 1/D véi nhdi méau co tim. Trong khi d6 kiéu gen AA ¢6 nguy co nhdi mau co tim
cap véi OR 120,11 (KTC95% 0,01 — 0,99) so vai kiéu gen AC. Kiéu gen AC cd nguy
co nhdi mau co tim cap voi OR 12 8,82 (KTC95% 1,01 — 76,96) so véi kiéu gen AA.
Alen C c6 nguy co nhdi méau co tim cip véi OR 1a 8,82 (KTC95% 1,01 — 76,96) so

véi alen A2

Niam 2021, tac gia Tran Thi Thu Huong tién hanh khao st tan suat phan bé kiéu
gen cta SNP M235T ¢ nguoi dai thao duong va xac dinh sy lién quan gitra SNP nay
Vv6i bénh 1y dai thao duong. Két qua cho thay khong cd sy khac biét vé tan suat kiéu
gen TT ¢ nhom dai thao duong va khong dai thao duong. Nguoi mang alen M va nhdm
kiéu gen (MM+MT) c6 nguy co bi bénh than dai thao dudng chi bang 0,7 1an so voi

ngudi mang kiéu gen TT nhung khong ¢ y nghia thong ké.'8

Tai Viét Nam chua c6 cong trinh ndo khao sat vé tan suat va méi lién hé cua cac
SNP M235T, bién thé I/D va SNP A1166C va véi Tang huyét 4p nguyén phét.

1.4.2 Nghién citu SNP M235T va THA nguyén phat & trén thé giéi

T nam 1992, SNP M235T d3 bat dau duoc quan tam va tién hanh nghién cuu.
Téc gia Jeunemaitre 1a ngudi dau tién cho thay co su lién hé gitra cac SNP trén gen
AGT véi THA & nguoi chau Au.%. Pay 1a co sé cho viéc thuc hién cac nghién ctu
vé danh gid mdi quan hé cia SNP M235T véi THA. C6 rat nhiéu nghién ctru da duoc
thuc hién. Két qua cuaa nhitng nghién ctru noi bat trong nhitng ndm gan day.

Niam 2005, tac gia Yee How Say tién hanh khao sat mdi lién quan giira SNP
M235T véi THA & nguoi Malaysia. Nghién ciu bap gom 101 ngudi THA va 87
ngudi KTHA. Két qua cho thay tan suat kiéu gen TT & nhom THA 13 22% cao hon &
nhom KTHA 12 10% (p < 0,001). Tan suat alen T & nhém THA 14 44,55% cao hon &
nhom KTHA 1a 21,5% (p < 0,001). Nguoi mang kiéu gen TT ¢6 nguy co THA Vvoi
OR 121,36 (KTC95%, 1,03 —1,80) so v&i céc kiéu gen khac. Alen T ¢6 nguy co THA
v6i OR la 1,98 (KTC95%, 1,46 — 2,67) so voi alen M.1!
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Niam 2010, tac gia Li Dan-Ji tién hanh phan tich gép gém 30 nghién ciru. Nghién
ctiu €6 10547 ngudi THA va 9217 nguoi KTHA tir 23 tinh caa Trung Qudc. Két qua
nghién ciru cho thiy nhitng ngudi ¢ kiéu gen TT c6 nguy co THA cao hon so Véi
ngudi ¢6 kiéu gen MM véi OR 1a 1,54 (KTC95% 1,16 — 2,03).5

Niam 2013, tac gia Shamaa tién hanh khao sat trén 83 ngudi THA va 60 nguoi
KTHA tai Ai Cap. Két qua cho thay kiéu gen TT & nhém THA cao hon nhém KTHA
lan luot 12 63,9% va 8,3%. Tuong tu, tan suat alen T & nhom THA cao hon nhoém KTHA
la 74,78% va 28,97%. Kiéu gen MT va TT ¢6 nguy co THA so véi kiéu gen MM Vi
OR lan luot 12 4,39 (KTC95% 1,7 — 11,35) va 36,21 (KTC95% 11,81 — 111,08). Alen T
c6 nguy co THA véi OR 12 7,26 (KTC 95% 4,36 — 12,11) so véi alen M.

Niam 2014, tac gia Kh. D Singh tién hanh nghién cau trén, 221 ngudi THA va
221 ngudi KTHA ngudi An Do. Két qua cho thiy, trong nhdm THA, tan suat phan
b6 kiéu gen MM, MT va TT lan luot 12 6,16%, 38,39% va 55,45%. Nhom KTHA c6
tan suat phan bd kiéu gen MM, MT va TT lan luot 1 14,22%, 36,97% va 48,82%.
Nguoi ¢ kiéu gen MT ¢6 nguy co THA véi OR 13 2,4 (KTC95%, 1,11 —5,37) S0 Vi
ngudi c6 kiéu gen MM, va ngudi c6 kiéu gen TT ¢6 nguy co THA véi OR 4 2,62
(KTC95%, 1,24 — 5,75) so v&i ngudi co kiéu gen MM. Ngoai ra, khi phan tich theo
gidi, két qua cho thay, nir gigi mang kiéu gen TT c¢6 nguy co THA voi OR la 5,58
(KTC95%, 1,6 — 25,10) so véi nit gigi mang kiéu gen MM. Trong khi & nam gigi

khdng cho thay c6 sy lién quan.t?

Nam 2017, nghién ctru cta Sandar Khin trén144 nguoi THA va 72 nguoi KTHA
tai Myanmar. Két qua cho thay nguoi mang kiéu gen TT ¢ nguy co THA véi OR la
4,93 (KTC95% 1,97 — 5,40) so vé&i nguoi mang kiéu gen MM. Alen T ¢6 nguy co
THA vé6i la OR 2,56 (KTC95% 1,59 — 4,13) so véi alen M.%?

Nam 2023, tac gia Irma Isordia-Salas thuc hién nghién ctu khao sat méi lién
quan giita cac bién thé gom Glu298Asp, C677T, M235T, T174M, A1166C, and 1/D
v6i THA ¢ ngudi Mexico. Nghién ciu bao gom 224 ngudi THA va 208 ngudi KTHA.

Két qua nghién ctu cho thay kiéu gen TT ¢ nhém THA 1a 10,8% cao hon so véi



26

nhom KTHA 1a 3,8%. Ngudi mang kiéu gen TT ¢6 nguy co THA véi OR 1a 1,32
(KTC95% 1,11 — 2,04) so nguoi mang kiéu gen MM. Kiéu gen TT ¢ nguy co THA
v6i OR 12 3,0 (95% KTC 1,25 — 7,45) so vaéi nhom kiéu gen (MT+MM). Alen T ¢6
nguy co THA vai OR la 1,64 (KTC95% 1,17 — 2,30) so véi alen M. Khi phén tich
hoi qui da bién dé loai trir anh hudng cua tudi va BMI, két qua ciing cho thdy SNP
M235T c6 mdi lién quan véi THA.81

Tom lgi, hau hét cac nghién ciru trén nguoi chau A cho thdy kiéu gen MT va kiéu

gen TT c6 nguy co THA so véi Kiéu gen MM. Alen T c6 nguy co THA so véi alen M.

Bdng 1.1. Cac nghién ciu ca SNP M235T vgi THA nguyén phdt

Tac gia Quac gia Co mau Két qua
(N:im)
Yee-How Malaysia | 101 nguoi THA | Tan suat kiéu gen TTvaalen T ¢
Say 87 nguoi nhém THA cao hon so vdi nhém
(2005)1 KTHA KTHA.
Kiéu gen TT c¢6 nguy co THA 1a
OR 1,36 (KTC95%, 1,03-1,80)
Alen T ¢6 nguy co THA 1a OR
1,98 (KTC95%, 1,46-2,67).
LinDanlJi | Trung 10547 ngudi Kiéu gen TT c¢6 nguy co THA
(2010)* Quédc THA 1,54 lan (KTC95% 1,16 — 2,03)
9217 nguoi
KTHA
MM. Ai Cap 83 nguoi THA | Tansuatkiéugen TT vaalen T ¢
Shamaa 60 ngudi nhém THA cao hon so véi nhom
(2013)0 KTHA KTHA.
SNP M235T c0 lién quan véi
THA. Kiéu gen MT va kiéu gen
TT c6 nguy co THA véi OR lan
luot 13 4,39 (KTC95% 1,7 —
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Téc gia Qudc gia Cé mau Két qua
(Nam)
11,35) va 36,21 (KTC95% 11,81
—111,08).
Alen T lam ¢6 nguy co THA OR
7,26 (KTC 95% 4,36 — 12,11).
Kh. D Singh | An B¢ 221 nguoi THA | SNP M235T c0 lién quan vai
(2014) 12 221 nguoi THA. Kiéu gen MT va kiéu gen
KTHA TT lan luot c6 nguy co THA la
2,4 1an (KTC95%, 1,11 —5,37),
va 2,62 lan (KTC95%, 1,24 —
5,75)
Sandar Khin | Myanmar | 72 nguoi THA | SNP M235T ¢4 lién quan véi
(2017)¢2 72 ngudi THA. Kiéu gen TT ¢6 nguy co
KTHA THA 12 4,93 (KTC95% 1,97-
5,40)
Alen T lam ¢6 nguy co THA vai
OR 122,56 (KTC95% 1,59-4,13)
I.Isordia- Mexico 224 nguoi THA
Salas va 208 ngudi Tan suat kiéu gen TT & nhém
(2023)* KTHA THA cao hon so voi nhém

KTHA. SNP M235T c6 lién quan
véi THA. Kiéu gen TT c6 nguy
co THA v6i OR la 1,24
(KTC95% 1,1 —243) Alen T c6
nguy co THA véi OR |a 1,64
(KTC95% 1,17 — 2,30)

1.4.3 Nghién cieu SNP 1/D va THA nguyén phat trén thé gioi

Nam 2001, tac gia Qu thuc hién nghién ctu phan tich gop géom 18 nghién cau
Vv6i 1612 bénh nhan THA va 1710 ngudi KTHA. Tan suat kiéu gen DD, ID va Il lan
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luot 1a 23%, 41% va 36% trong nhom THA va 19%, 46% va 35% trong nhdém chuang.
Nguoi mang kiéu gen DD ¢6 nguy co THA véi OR 121,37 (KTC95% 1,15 — 1,63) so
véi nhdm kiéu gen (11 + ID). Trong khi d6, nguoi mang kiéu gen 11 c6 nguy co THA
véi OR 13 0.96 (KTC95% 0,83 — 1,12) so véi nhém kiéu gen (ID + DD), tuy nhién
khoéng c6 ¥ nghia thong ké, p > 0,05.82

Nam 2008, tac gia Mithun Das thuc hién nghién ctu 6184 nam va 166 nir, co
d6 tuoi tir 30 tudi tré 1én va song ving Calcutta. Tiéu chuan chan doan THA khi
HATT > 160 mmHg va/hoic HATTr > 90 mmHg hodc dang st dung thude diéu tri
THA. Két qua cho thay nhirng nguoi mang kiéu gen DD c6 HATT, HATTr va huyét
&p trung binh cao hon so véi ngudi mang kiéu gen Il va kiéu gen ID. Nguoi mang
kiéu gen DD c6 nguy co THA véi OR 1a 7,48 (KTC95% 1,74 — 30,19) so V&i ngudi
mang kiéu gen 11.83

Nam 2010, nghién cttu gop tir 30 nghién cuiru cua tac gia Li Dan-Ji, trong nhanh
phan tich vé bién thé 1/D cua gen ACE, két qua nghién ctu cho thay ngudi c6 kiéu
gen DD c6 nguy co THA véi OR la 1,61 (KTC95%, 1,32 — 1,98) so Vi nguoi €O
kiéu gen 11.54

Nam 2012 Li Y dua trén dir liéu caa PubMed, Embase, Web of Science, China
Biological Medicine Database va China National Knowledge Infrastructure, thuc
hién mot phan tich gop gom 67 nghién ctu véi 21058 ngudi dugc khao sat. Két qua
cho thay tan suat alen D 1a 45% & nguoi ¢6 THA va 40% & nhém chang. Nhom kiéu
gen (ID+DD) ¢6 nguy co THA véi OR 12 1,27 (KTC95% 1,17 — 1,37) so vai kiéu
gen 11. Khi phan tich dya vao cac dan toc caa ngudi Trung Qudc, nhirng dan toc nhu
Han, Kazakh, Tibetan, Zhuang va dan toc khong xac dinh thi cé sy lién quan gitra
alen D véi THA nguyén phét. O cac dan toc nhu Mogolian, Uigur, Yi, Dongxiang,
Yugu, Korean va Gamel thi khong thay cé sy lién quan.®

Niam 2014, nghién ctu cua tac gia Kh. D Singh cho thay tan suat gen DD &
nhém THA la 39,34% cao hon & nhém KTHA la 31,75%, tuy nhién sy khac biét nay
khong ¢ ¥ nghia théng ké. Kiéu gen DD khong lam tang nguy co THA so véi kiéu
gen 11 voi OR 1a 1,58 (KTC95% 0,9 — 2,76). Tuong tu, kiéu gen ID khong 1am ting
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nguy co so vai kiéu gen 11 véi OR 12 1,21 (KTC95% 0,71 — 2,07). Khi phan tich theo
giéi thi nhan thidy nam gidi mang kiéu gen DD c6 nguy co THA véi OR 1a 2,39
(KTC95% 1,91 — 5,27) so vé&i nam gii mang kiéu gen I1. Ngoai ra khi phan tich theo
alen, & nam gigi, nhitng ngudi ¢ mang alen 1, kiéu gen (11+1D) c6 nguy co bi THA
thip hon so véi kiéu gen DD véi OR 12 0,401 (KTC95%, 0,224 — 0,718).12

Niam 2015, Krishnan khao sét sy lién quan gitra bién thé I/D va THA nguyén
phat & ngudi Nam An Do. Nghién ciu bao gdm 208 ngudi THA, 220 ngudi KTHA.
Tan suat cac kiéu gen I1, ID va DD & nhém THA lan luot 12 28,3%:; 32,6% va 38,9%.
O nhém KTHA tan suat cac kiéu gen I1, ID va DD lan luot 12 53,6%, 26,3% va 20%.
Tan suat alen D chiém 58% ¢ nhom THA cao hon so véi nhom KTHA 12 34%. Nhitng
ngudi ¢6 kiéu gen DD ¢6 nguy co THA véi OR 14 3,7 (KTC95% 2,2 — 5,9) S0 Vi
nhitng nguoi c6 kiéu gen 11. Alen D ¢6 nguy co THA véi OR 14 1,6 (KTC95% 1,2 —
2,1) so vai alen .22

Nam 2021, tac gia Agus Wibowo, tién hanh mot phan tich gop dé danh gia méi
lien quan gitta SNP M235T va bién thé 1/D véi THA. Két qua nghién cau cho thay
bién thé 1/D c6 méi lién quan vai THA trong khi SNP M235T khong c6 su lién quan.
Agus Wibowo tién hanh phan tich 22 nghién ciru vé bién thé 1/D trén 6 nhém chuang
toc, tir chau A va tir chau Phi. Dix liéu cac nghién ciu tir ndm 2006 dén nam 2020
duoc Iéy tr PubMed, Embase.com, Medline, Google Scholar, Scopus.com, va
Cochrane. Két qua phan tich gop cho thiy alen D c6 nguy co THA véi OR la 1,51
(KTC95% 1,29 — 1,77) so véi alen I. Kiéu gen DD c6 nguy co THA véi OR 4 1,54
(KTC95% 1,15 — 2,06) so véi nhom kiéu gen (11+1D). Kiéu gen DD ¢ nguy THA so
vé6i kiéu gen (11+ID) ¢ nguoi chau A va nguoi chau Phi véi OR lan luot 1a 1,39
(KTC95% 1,04 —1,87) va 2,66(KTC95% 1,53 —4,62). Thuc hién phép kiém dé danh
sai léch trong mé hinh dong tréi cho thdy p = 0,17. Piéu nay xac nhan khdng c6 su
thay doi dang ké trong danh gia OR gop do d6 két qua phan tich c6 tinh on dinh va
déng tin cay.%®

Nim 2023, nghién ciru tac gia Irma Isordia-Salas khi phan tich véi bién thé 1/D

véi THA o ngudi Mexico. Két qua cho thay tan suat kiéu gen DD ¢ nhém THA 1a
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19,6% cao hon so v&i nhdm KTHA 1a 13,0%. Kiéu gen DD c¢6 nguy co THA véi OR
1a 1,36 (KTC95% 1,04 — 2,01) so vai kiéu gen I1. Kléu gen DD ciing c6 nguy co THA
v6i OR 14 1,92 (KTC 1,08 — 3,44) so véi nhém kiéu gen (11+1D). Tuong tu alen D ¢6
nguy co THA véi OR 12 1,40 (KTC 95% 1,06 — 1,86) so véi alen . Két qua nay ciing
tuong tu khi phan tich hdi qui da bién dé loai trir anh huéng cua tudi va BMI. Kiéu
gen DD c6 nguy co THA véi OR 1a 1,44 (KTC95% 1,9 — 2,82) so v&i kiéu gen 11.8

Nhin chung, cac nghién citu trén nguwoi chdu A déu cho thdy kiéu gen DD c6

nguy co THA so véi Kiéu gen II. Alen D lam cé nguy co THA so véi alen 1.

Bdng 1.2. Cac nghién cizu SNP 1/D véi THA nguyén phadt

Téc gia Quac Co mau Két qua
(Nam) gia
Qu Trung | 1612 nguoi | Tan suat kiéu gen DD ¢ nhém THA cao
(2001)822 | Quéc | THAva hon so v6i nhom KTHA.Bién thé 1/D c6
1710 nguoi | lién quan véi THA. Kiéu gen DD ¢ OR
KTHA THA 1a 1,37 (KTC95% la 1,15 -1,63; p <

0,01) so véi nhom (ID + 11).

Mithun An Do | 184 namva | Bién thé I/D cd lién quan véi THA. Kiéu

Das géc A. | 166 nix gen DD ¢6 nguy co THA 7,483 (KTC95%
(2008)83 1,746 — 30,192) so véi kiéu gen 1.
Lin-danJi | Trung | 10547 Bién thé I/D ¢ lién quan voi THA. Kiéu

(2010)% | Quoc | nguoi THA | gen DD c6 OR THA 1,61 lan so véi kicu
9217 nguoi | genll

KTHA
LiY Trung | 21058 Bién thé I/D c6 lién quan véi THA. Alen
(2011)3 Quéc | nguoi D ¢6 nguy co THA véi OR 131,27

(KTC95% 1,17 — 1,37) so véi alen |
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Tacgia | Québc Cé mau Két qua
(Niim) gia
Kh. D AnDo | 221 nguoi | Bién thé I/D c6 lién quan voi THA & nam
Singh THA gidi Kiéu gen DD c6 nguy co THA cao
(2014)*2 221 nguoi | 94p 2 1an so kieu gen 11.
KTHA
Krishnan | AnDo6 | 208 nguoi | Tan suat kiéu gen DD va alen D & nhém
(2015)13 THA THA cao hon nhém KTHA. Kiéu gen DD
220 ngudi c6 nguy co THA cao gap 3,7 lan so voi
KTHA kiéu gen I1. Alen D c6 nguy co THA cao
gap 1,6 1an so véi ngudi co alen 1.
Agus Chéu 9902 ngudi | Kiéu gen DD c6 nguy co THA véi OR la
Wibowo | A THA va 1,54 (KTC95% 1,15 — 2,06) so véi nhom
(2021) % | Chau | 10846 kiéu gen (11+1D)
Phi nguoi Alen D ¢6 nguy co THA véi OR 13 1,51
KTHA (KTC95% 1,29 — 1,77) so véi alen 1.
lIsordia- | Mexico | 224 nguoi | Tan suat kiéu gen DD ¢ THA cao hon
Salas THA va KTHA (10,8% so véi 3,8%).
(2023)% 208 nguoi Kiéu gen DD c¢6 nguy co THA véi OR 1
KTHA 1,44 (KTC95% 1,9 — 2,82) so vai kiéu
gen Il
Alen D c6 nguy co THA véi OR 1a 1,40
(KTC 95% 1,06 — 1,86) so vai alen 1.

1.4.4 Nghién citu SNP A1166C va THA nguyén phat trén thé gioi

Nam 2001 tai Trung Qudc, tac gia Jiang thuc hién nghién ciru trén 125 nguoi
THA va 103 nguoi KTHA. Két qua phan tich cho thiy tan suat alen C ¢ ngudi THA
cao hon so v&i ngudi KTHA (9,2% so véi 3,4% véi, p < 0,05). Tan suat kiéu gen AC
& ngudi THA cao hon nguoi KTHA (18,4% S0 Véi 6,8% Vai p < 0,05).%
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Nam 2010, nghién ctru tac gia Jia-Li Wang thuc hién mot phén tich gop dua
trén dir liéu duogc lay tir Chinese Biomedicine Database, China National Knowledge
Infrastructure, Pubmed and Medline. Nghién ctru gop gom 30 nghién ctu véi 6045
ngudi THA va 5556 nguoi KTHA. Két qua phan tich cho thdy ¢ nhdm mang kiéu
gen (AC+CC) lam c6 nguy co THA vai OR la 1,48 (KTC95%. 1,20 — 1,83) so Vdi
nhom mang kiéu gen AA.87

Niam 2010, Wenquan Niu va Yue Qi tién hanh mot phan tich gép gdm 22 nghién
ctru. Nghién ciru gdm 24 nhdm dan sé khac nhau (13 nhém dan sé tir chau A, 8 nhém
dan sé tir chau Au, 2 nhdm dan s tir chau My Latinh va mot nhém dan sé tir
Australia). Trong d6 c6 8249 ngudi co THA va 8225 ngudi KTHA. Két qua cho thay
alen C c0 nguy co THA véi OR la 1,14 (KTC95% 1,00 — 1,30) so vai alen A. Nguoi
mang kiéu gen AC va kiéu gen CC khong c6 nguy co THA so véi kiéu gen AA. Phan
tich dia theo chang toc nghién ctru nhan thay alen C ¢ nguy co THA 1a 8% dbi Voi
dan s6 chau A, 19% dbi voi dan sé chau Au va 44% doi véi nguoi chau My Latinh. 88

Nim 2016, tac gia Chandra tién hanh nghién ciu ¢ nguoi An Do gom 250 nguoi
c6 THA va 250 nguodi KTHA. Két qua cho thay tan suét kiéu gen CC va kiéu gen AC
& ngudi THA cao hon ngudi KTHA. Alen C chiém 37% ¢ ngudi THA, cao hon so
v6i ngudi KTHA vai ti 16 21%. Nhitng nguoi ¢6 Kiéu gen AC ¢6 nguy co THA véi
OR 12 2,1 (KTC95% 1,4 — 3,0) so v&i ngudi ¢ kiéu gen AA. Nhiing nguoi ¢6 kiéu
gen CC c6 nguy co THA véi OR 12 4,4 (KTC95% 2,2 — 9,0) so véi ngudi ¢6 Kiéu gen
AA. Alen C c6 nguy co THA véi OR 2,09 (KTC95% 1,56 — 2,80) so véi alen A4

Nam 2018, Parchwani nghién ctru trén 224 nguoi THA va 257 nguoi KTHA.
Két qua cho thay tan suat cua alen A va alen C ¢ nguoi KTHA 12 61% va 39%. Trong
khi & nguoi THA, tan suat alen A va alen C lan luot 1a 52% va 48%. Sau khi diéu
chinh hdi qui da bién, nguoi c6 kiéu gen CC c¢6 nguy co THA véi OR la 1,74
(KTC95%, 1,65 — 2,78) so véi ngudi co kiéu gen AA. Méi lién quan nay ciing duoc
xé&c nhan bai su bién doi giira cac kiéu gen trong HATT trung binh va HATTr trung

binh & bénh nhan. Tac gia két luan sy bién d6i di truyén & gen AGTR1 anh huéng dén
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nguy co phan ting THA va c6 thé dong vai tro nhu mét dau hiéu dy bao cho tinh

nhay cam véi THA trong céc gia dinh.®

Bdng 1.3. Cac nghién ciru SNP A1166C véi THA nguyén phat

Téc gia Québc Cé miu Két qua
(Nam) gia
Jiang Z Trung | 125 nguoi Tan suat alen C & ngudi THA 1a
(2001)% Quéc | THA 9,2% va & nguoi KTHA 12 3,4%.
103 nguoi Tan suat kiéu gen AC ¢ nguoi THA
KTHA 1a 18,4% va ngudi KTHA la 6,8%.
Jia-LiWang | Trung | 6045 nguoi Kiéu gen (AC+CC) c6 nguy co
(2010)%7 Quéc | THAva5556 | THA OR la 1,48 (KTC95% 1,20 —
ngudi KTHA | 1,83) so voi kiéu gen AA
Wenquan 8249 nguoi Alen C c0 nguy co THA 14% so vi
Niu va Yue THA alen A.
Qi 8225 ngudi Déi v6i nguoi chau A Alen C c¢6
(2010)88 KTHA nguy co THA 8% so voi alen A.
Giira cac kiéu gen khdng thay co su
lién quan véi THA
Chandra AnDo | 250 nguoi | Kiéu gen AC c6 OR THA la 2,1
(2016) THA (KTC95% 1,4 — 3,0) so véi kiéu gen
250  nguoi | AA. Kiéu gen CC OR THA la 4,4
KTHA (KTC95% 2,2 — 9,0) Alen C c6 OR
THA 122,09 (KTC95% 1,56 — 2,80)
Parchwani AnDo | 224 nguoi Tan suéit cua alen A va alen C &
(2018)8 THA nguoi KTHA 1a 61% va 39%.
257 nguoi Tan suat alen A va alen C & ngudi
KTHA THA la 52% va 48%.
Kiéu gen CC c6 nguy co THA voi
OR 1,74 (KTC95% 1,65 — 2,78)
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Tom lai, cac nghién cizu trén nguoi chau A cho thay kiéu gen AC va kiéu gen

CC ¢6 nguy co THA so véi kiéu gen AA. Alen C ¢6 nguy co THA so véi alen A,

Nhu vay trén nguoi chau A, ching tdi nhan thay c6 s lién quan giira cac SNP
M235T, bién thé I/D va SNP A1166C véi THA. Tai Viét Nam chua c6 mot cong
trinh nghién ciru ndo nghién ctu vé tan suat va mdi lién quan caa cac bién thé nay
v6i THA. Trén co s¢ d6 chung t6i thuc hién nghién ciu nham tim hiéu thém vé anh

huong caa yéu té di truyén ddi véi ting huyét 4p & nguoi Viet Nam.
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CHUONG 2: POI TUQNG VA PHUONG PHAP

NGHIEN CUU

2.1 Thiét ké nghién ciru:

Cat ngang mo ta

2.2 Péi tweng nghién ciru

Nhitng ngudi dén kham tai phong kham tim mach va khoa kham strc khoé tai

Bénh vién Pai hoc Y Duoc TP.HCM. Déi twgng nghién ciru dugc chia thanh hai

nhom gom nhom tang huyét ap (THA) va khong tang huyét ap (KTHA).

2.2.1 Nhom tiang huyét ap:

Nhom THA gom cac tiéu chuan nhu sau:

C6 tudi tir 18 tuoi

Dén toc Kinh

Pugc chan doan THA dya vao:

Pi duoc chan doan THA va dang dung thube diéu tri THA

Hozc chan doan méi theo “Khuyén cdo vé chan doan, diéu tri va du phong

tang huyét ap” cua Hoi Tim mach hoc Qudc gia Viét Nam 2015: bénh nhan dugc

chan doan THA khi huyét ap > 140/90mmHg (Phu luc 1).

Tudi phat hién THA trude 60 tudi

Pong y tham gia nghién ciu

Tiéu chuan loai trur;

Phu nir c6 thai
Tang huyét &p thir phat
Cé bénh ac tinh

C6 bénh niang cap tinh trong vong 6 thang
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2.2.2 Nhém khong ting huyét ap:

Nhom KTHA dugc chon tir nhitng nguoi di kham stic khoé tai khoa kham sirc
khoé - bénh vién Pai hoc Y Duoc Thanh Phd Hd Chi Minh, ¢6 tudi tir 18 tudi, dan
toc Kinh va da duogc xac dinh khong c6 ting huyét ap.

2.3 Thoi gian va dia diém nghién ciru

e Thoi gian nghién ciru tir 01/05/2018 - 01/05/2019.

e Dia diém nghién cau:

o Phong kham tim mach — Khoa kham bénh - bénh vién Pai hoc Y Duogc
Thanh phé H6 Chi Minh

o Khoa kham strc khoé - bénh vién Pai hoc Y Dugc Thanh phd H6 Chi Minh
2.4 C& mau nghién ciru
2.4.1 Muc tiéu 1:

Tan suat phan b cac kiéu gen cia cac bién thé

Nghién ctru cua tac gia Kh. D Singh nim 2014 tai An D6 duoc chon dé tham
khao uéc tinh ¢& mau. Pay 1a nghién ciu c6 khao sat day du cac SNP M235T, bién
thé I/D va SNP A1166C.

Cong thirc tinh ¢& mau

2 p—
ZZI_%XP(]‘ p)

n d2

Véi  Sailam loai 1 alpha (o) 14 0,05
p la tri s6 mong mudn cua ti I¢
Sai s6 u6c doan (d) 1a 0,05

Tan suat cac kiéu gen trong nghién ciru caa Kh. D Singh 12 duoc trinh bay trong
bang 2.1.
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Bdang 2.1. Tdn sudt c&c kiéu gen trong dan sé chung

Bién thé Kiéu gen TAn suét n

M235T TT 52,14% 384
I/D DD 35,14% 350

A1166C CC 19,43% 237

Nhu vay véi muc tiéu 1, ¢& mau can khao sat 12 it nhat 384 ngudi (bao gom
ngudi THA va KTHA) dé danh gia da ca 3 bién thé.

2.4.2 Muc tiéu 2
Cong thuc tinh ¢ mau

B pOR
* 1+p(0R-1)

[Zl_%"\/(’+ 1) p(1-p)+ Zsofrei (1- 2) + 2,1 _Pz)T

, W)
rip,—p)
_ 2
ncmzn— 1+ 1+.2(r—+1)
4 ”’|P2_P1‘

Véi  Sailam loai 1 alpha (o) 14 0,05

n =

Sai 1am loai 2 beta (B) 14 0,2
Ap dung cong thuc tinh:

Bdng 2.2. Tinh cé mdu dwa theo cac nghién ciru theo tirng bién thé

A, A LR Til¢
Nghién ciu Bien the THA KTHA OR nL/n2 n
: 221 221
12
Kh. D Singh M235T (TT) (55.45%)  (48,82%) 2,62 1 80
: 208 220
13
Krishnan I/D (DD) (38.20%) (20.00%) 3,7 1,05 47
Al1166C 250 250

S. Chandra 4.4 1 50

(CC) (14,00%)  (4,80%)
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Thé vao cong thuec ta tinh dugc lan lwot ¢ mau 1a n = 80, 47 va 50. Bé cho
nghién ciru c6 ¢& mau I6n nhat va mang tinh dai dién ta chon n ¢& mau it nhat l1a 80
0 2 nhom THA va KTHA.

Nhu vay, dé dat duoc muc tiéu 1 va muc tiéu 2, can it nhat 192 nguoi c6 THA

va 192 nguoi KTHA tham gia vao nghién ctu.
2.5 Xac dinh cac bién s6 trong nghién ciru
2.5.1 Bién s6 nén

e Tudi la bién lién tuc, duoc tinh bang cach Iy nim thuc hién nghién ctu trir
cho nim sinh duoc ghi nhan trong gidy to hop phéap cia ngudi tham gia nghién ciu.
Tudi duoc tinh theo don vi nam.

e Gidi la bién dinh tinh gébm hai gia tri nam va nir. Gigi tinh dugc dua theo

giéi tinh dwoc ghi nhan trong gidy to hop phéap cia ngudi tham gia nghién cuu.
2.5.2 Bién sé sinh hiéu

e Tan s6 mach 1a bién dinh luong, don vi lan/ phut
o Huyét &p tdm thu 12 bién dinh luong, don vi mmHg
e Huyét ap tam truong 1 bién dinh luong, don vi mmHg
2.5.3 Bién s hanh vi
Théi quen dn min la bién nhi gia gom gia tri c6 va khong. Goi 1 ¢6 an man
khi phai cham thém nudc mam khong pha, nude twong vao do an da duogc ném, hoic
an cac mén man > 3 ngay/ tuan.*
Hat thudc 14 1a bién nhi gia gdm gié tri c6 va khong. Goi la ¢d hat thubc 14 khi
da ting hat thude 14 va con hit thude 14 trong vong 30 ngay qua.®
Lam dung rwou bia: Vé st dung d6 udng c6 con: Pon vi ruou chuan, ap dung
theo tiéu chuan cia WHO: 1 don vi rwou chuan bang 10 gam ruou nguyén chat
(etanol), quy ddi twong duwong véi: 285mL bia 5% hoac 120 mL ruou vang 11% hoac

30 ml rugu manh 40%. Pugc xac dinh ¢6 lam dung ruou bia khi lwgng rugu bia udng
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vao co thé duge xac dinh nhiéu hon 1 don vi rwou chuin/ngay ddi véi nit gisi, nhiéu
hon 2 don vi rwou chuan/ngay d6i véi nam gigi; ubng & mac do khdng an toan véi

nam gi6i > 5 don vi udng chuan/ngay, véi nir gisi: > 4 don vi ubng chuan/ngay.®?
Vén dong thé chat: 12 bién nhi gia gdm c6 hoat dong thé luc va it hoat dong

thé luc. Goi 1 c6 khi van dong thé chat 30 phit mdi ngay, it nhat 5 ngay/tuan.®
Tién sit THA gia dinh: 1 bién nhi gia gdm gié tri c6 va khong. Goi la c6 tién

sir THA gia dinh khi c6 cha hoac ¢ me bi THA.

2.5.4 Bién vé thé chat

e Chiéu cao la bién lién tuc, don vi tinh 1a m.

e Can niang la bién lién tuc, don vi tinh 12 kg

e BMI:

o BMI = can nang(kg)/ [chiéu cao(m)]?, don vi kg/m?

o Theo huéng dan caa WHO ap dung cho ngudi chau A%, BMI phén thanh 2
bién thi ty:

= Khong thtra can — béo phi: BMI < 23 kg/m?

= Thura can — béo phi: BMI > 23 kg/m?

2.5.5 Bién sb sinh hoa mau

Cac xét nghiém dugc thuc hién trén may Beckman coulter AU5800. Xét nghiém duong
huyét di va creatinine huyét thanh dugc thyuc hién véi phuong phap do mau, cholesterol toan

phan, HDL-c, LDL-c, triglycerid duoc thuc hién bang phuong phap do do duc.

e Creatinine huyét thanh 1a bién dinh lwong, don vi tinh 12 mg/dL.

e Do loc cau than udc doan (eGFR) 1a bién dinh lugng duoc xac dinh theo
cong thirc CKD-EPI, don vi tinh la ml/ph(t/1,73 m?.%

eGFR(CKD-EPI) = 141x min (Ser/k,1)® x max(Ser/k,1)12% x 0,993t x 1018
[néu nit].

Trong d6: Ser : Ndng do creatinine huyét thanh (mg/dL)

k 0,7 véi nit, 0,9 vai nam
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o : -0,329 vadi nit, -0,411 vGi nam
min : Tdi thiéu cua Se/k so vai 1

max : Tdi da cua Se/k so voi 1

Nong d6 Cholesterol toan phan 1a bién dinh luong, don vi 1a (mmol/L).

Nong d6 HDL-c 1a bién dinh luong, don vi 1a (mmol/L).

Nong d6 LDL-c toan phan 1a bién dinh lwong, don vi 1a (mmol/L).

Nong d6 Triglyceride I bién dinh lugng, don vi 1a (mmol/L).

e R&i loan lipid mau 1 bién chi danh gom hai gi4 tri 1a c6 va khong. Goi la
c6 roi loan lipid mau khi c6 > 1 trong 4 thanh phan sau:%

= Ting cholesterol toan phan khi ndng do Cholesterole toan phan > 4,9 mmol/L;

= Ting LDL-c khi nong d6 LDL-c >3 mmol/L;

= Giam HDL-c khi n6ng do HDL-c <1,0 mmol/L & nam; <1,2 mmol/L & nit,

= Tiing triglycerid khi ndng do Triglyceride >1,7 mmol/L.

e Dai thao dwong la bién chi danh gom hai gia tri 1a c6 va khdng. Goi la cé
dai thao duong khi:

o Pi duogc chuan doan dai thao dudng

o C6 tiéu chuan chan doan theo ADA 2016:%

= Hoic nong do6 glucose huyét twong luc doi > 126 mg/dL (7,0 mmol/L). Poi
duoc dinh nghia la khéng c6 an/udng calorie tir it nhat 8 gio.

= Hoic nong d6 glucose huyét trong sau 2 gid > 200 mg/dL (11,1 mmol/L)
khi lam nghiém phap dung nap glucose. Nghiém phap phai dugc thuc hién theo qui
trinh cia WHO, dung luong glucose tai tuong duong véi 75 g glucose khan hoa tan
trong nudC.

» Hoac HbAic > 6,5% (48 mmol/mol). Xét nghiém phai dugc thuc hién tai
mot labo dung mot phuong phap duoc ching nhan boi National Glycohemoglobin
Standardization Program va duoc chuan hoa theo xét nghiém cua Diabetes Control
and Complication Trial.

= Hozc bénh nhan co nhimng triéu chimg kinh dién cia ting dudng huyét hosic con ting

duong huyét, mot két qua glucose huyét trong 14y ngau nhién > 200 mg/dL (11,1 mmol/L).
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2.5.6 Bién s6 vé siéu am tim

Khdi co thét trai (LVM) tinh theo céng thtc chuan:

LVM = ((IVSd+LVDd+LPWd)>-(LVDd)?) x 1,04 x 0,8+0,6

Pon vi la g (gram)

Chi s6 khéi co that trai (LVVMI: left ventricular mass index): LVMI = LVM/BSA
la bién dinh luong, don vi tinh 1a g/m2. Trong dé dién tich bé mat co thé (BSA: body
surface area), don vi m?, duoc tinh theo cong thirc Mosteller (1987)

BSA = (can nang(kg)xchiéu cao(cm)/3600)%/2

Phi dai that trai 1a bién dinh danh gém c6 va khdng. Goi la c6 phi dai that trai:
khi chi s6 khéi co that trai hiéu chinh theo dién tich bé mit co thé (LVMI) ting véi
LVMI > 115 g/m? da & nam va LVMI > 95 g/m? da & nit. %8
2.5.7 Céc bién sé di truyén hoc
2.5.7.1 SNP M235T trén gen AGT

Dua vao két qua dién di PCR, kiéu gen ctia SNP M235T duoc chia thanh 3
bién phan hang gom :

- MM : dong hop tar MM, khi két qua PCR chi xuat hién alen M.

- MT : di hop tir, khi két qua PCR xuét hién alen M va alen T

- TT : dong hop tir TT, khi két qua PCR chi xuat hién alen T

Alen M235T gom 2 bién 14 alen M va alen T, sé luong alen dugc xac dinh
bang phuong phap dém.

Pé danh gia anh huong cua kiéu gen ctia SNP M235T vai THA, chiing toi sir
dung cac mo hinh danh gia :

- M6 hinh troi : kiéu gen TT so sanh vai kiéu gen MM, kiéu gen MT so sanh
véi kiéu gen MM

- M6 hinh dong troi : kiéu gen TT so sanh véi nhdm kiéu gen (MM +MT)

- M6 hinh dong Ian : nhém kiéu gen (TT + TM) so véi kiéu gen MM
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2.5.7.2 SNP 1I/D trén gen ACE

Dua vao két qua dién di PCR, kiéu gen cua SNP I/D duoc chia thanh 3 bién
phan hang gom :

- 11 : dong hop t 11, khi két qua PCR chi xut hién alen 1.

- 1D : di hop tur, khi két qua PCR xuat hién alen 1 va alen D

- DD : dong hop tir DD khi két qua PCR chi xuat hién alen D

Alen 1/D gdm 2 bién 12 alen | va alen D, s6 lugng alen dugc xac dinh bing
phuong phap dém.

Pé danh gia anh huang caa kiéu gen ciaa SNP I/D véi THA, ching tdi sir dung
cac mo hinh dénh gia

- M6 hinh troi : kiéu gen DD so sanh véi kiéu gen 11, kiéu gen ID so sanh Vi
kiéu gen DD.

- M6 hinh dong troi : kiéu gen DD so sanh vai nhom kiéu gen (11 +1D)

- M0 hinh dong lan : nhém kiéu gen (DD + 1D) so véi kiéu gen I
2.5.7.3 SNP A1166C trén gen AGTR1

Dua vao két qua dién di PCR, kiéu gen ctia SNP A1166C duoc chia thanh 3
bién phan hang gom :

- AA : dong hop tir AA, khi két qua PCR chi xuat hién alen A.

- AC : di hop tir, khi két qua PCR xuét hién alen A va alen C

- CC : dong hop tir CC khi két qua PCR chi xuat hién alen C

Alen A1166C gém 2 bién 1a alen A va alen C, sé lugng alen duoc xac dinh
bang phuong phap dém.

Pé danh gia anh huong cua kiéu gen cia SNP A1166C véi THA, ching tdi sir
dung cac mo hinh danh gia :

- M6 hinh troi : kiéu gen CC so sanh voi kiéu gen AA, kiéu gen AC so sanh
Vi kiéu gen AA

- M6 hinh dong troi : kiéu gen CC so sanh vai nhom kiéu gen (AA +AC)
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- M6 hinh ddng Ian : nhém kiéu gen (CC + AC) so véi kiéu gen AA
2.5.7.4 Kiéu gen don bji

Do 3 SNP cuaa 3 gen nam trén 3 NST khéc nhau, do d6 chung toi khong tinh
lien két gen. Vé6i cac SNP duoce xac dinh 6 lién quan véi THA, ching tdi phan loai
kiéu gen don boi dé danh gia mdi lién quan véi THA.

Xét mo hinh 2 gen:

+ M235T va I/D gdm cac bién phan hang: MM/11, MM/ID, MM/DD, MT/II,
MT/ID, MT/DD, TT/Il, TT/ID va TT/DD

+ M235T va A1166C gom céc bién phan hang: MM/AA, MM/AC, MM/CC,
MT/AA, MT/AC, MT/CC, TT/AA, TT/AC va TT/CC

+ 1/D va A1166C gdm cac cac bién phan hang: II/AA, 1I/AC, 11/CC, ID/IAA,

ID/AC, ID/CC, DD/AA, DD/AC va DD/CC
2.6 Phwong phap va cong cu do lwong, thu thap so liéu
2.6.1 Thong tin vé nhan tric va cac yéu té nguy co

Nguoi tham gia nghién ciu dugc thu thap thdng tin va ghi nhan vao theo phiéu
thu thap s6 liéu bao gdm: tudi, gisi tinh, tudi phat hién THA va duoc chan doan THA
(d6i véi bénh nhan c6 THA), thoi quen an man, thoi quen sir dung ruou bia, thoi quen
hat thudc 14, hoat dong thé luc, tién st THA gia dinh bao gdm cha va me, tién sir dai
thao duong, cac loai thudc ha huyét ap dang st dung.
2.6.2 Po chiéu cao va can nang:

Chiéu cao: ngudi tham gia nghién ciru khéng mang dép dugc do bang thuéc
do chiéu cao.
Céan nang: nguoi tham gia nghién ciru khéng mang dép, khdng mang theo vat

nang va dugc do bang can dién tu.
2.6.3 Po cac chi s6 sinh hiéu

Tan s mach: Bénh nhan ngdi nghi thoai mai va dém mach quay trong vong 1 phut.
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Huyét ap: Bénh nhan dwoc ngdi tu thé thoai méi trong phong yén tinh it nhat
1a 5 phat truée khi do huyét 4p. Dung bang cudn do huyét ap tiéu chuan rong 12 —
13cm, dai 15cm) ¢ hau hét nguoi tham gia nghién ciru. Bing cudn dugc dit ngang
tim khi do vé6i lung va tay phai c6 diém tya dé tranh co co 1am cho huyét ap ting cao.
Dung éng nghe dé xac dinh pha I va pha IV theo Korotkoff dé xac dinh huyét &4p tm
thu va huyét ap tdm truong. Bénh nhan duoc do 2 1an, mdi 1an cach nhau 1 — 2 pht,
do thém 1an tha 3 néu su khac biét huyét 4p ¢ 2 lan dau tién > 10 mmHg. Ghi nhan
tri s6 huyét ap tdm thu va huyét ap tim truong trung binh cua hai lan do cudi cing.*
2.6.4 Lam céac xét nghiém sinh hod mau.

Nguoi tham gia nghién ciru dugc thuc hién xét nghiém tai khoa sinh hoé bénh
vién Pai hoc Y Dugc TP. H6 Chi Minh. Ngudi tham gia nghién ciru nhin déi it nhat
la 8 tiéng va duoc 1y 5 mL mau tir tinh mach, trong d6 3 mL dé lam céac xét nghiém
duong huyét, HbA1c, cholesterol toan phén, HDL-c, LDL-c, triglyceride, creatinine
huyét thanh, ion d6 mau va 2 mL dugc dung dé 1am xét nghiém vé gen.

2.6.5 Thuc hién siéu am tim

Bénh nhan dugc lam si€u am tim tai phong si€u am tim thudc don vi hinh anh
hoc bénh vién Pai hoc Y Dugc Thanh Phé Ho Chi Minh. May siéu am tim Philips
Affiniti 50G vé6i dau do S4-2, 2-4 MHz duoc str dung dé thu thap cac chi s siéu am
tim nhu bé day véch lién that cudi tam truong (IVSd) va bé day véch lién that thi thm
thu (IVSs), duong kinh that trai cubi tim truong (LVDd) va duong kinh that that trai
thi tim thu (LVDs), bé day thanh sau that trai cudi tAm truong (LPWd) va bé day
thanh sau that trai thi tam thu (LPWs). Céc thdng s6 dugc do ¢ ché do M-mode dudi
hudng dan 2D theo khuyén cao cua mai cua American Society of Echocardiography
and the European Association of Cardiovascular Imaging (ASE/EACI) 2015%. Cac
chi s6 duoc do it nhat 3 1an va lay gi4 tri trung binh.

2.6.6 Lam cac xét nghiém vé gen

Nguoi tham gia nghién ctru duoc 1ay 2 mL tai khoa sinh hoa bénh vién Pai hoc

Y Dugc TP. Ho Chi Minh. Mau duoc dung trong 6ng EDTA (Becton Dickson, NJ,
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USA) va dugc bao quan trong ta dong Alaska LC-743D dugc dat tai Khoa Sinh hoa
— LAu 6 bénh vién Pai hoc Y Dugc Tp. H6 Chi Minh. T dong c6 thé duoc bao quan
mau mau trong 1 tuan.

Mau méau dugc ngudi nghién ctru dwa dén trung tam Y sinh hoc phan ti - Pai
hoc Y Dugc Tp. H6 Chi Minh. Tai day miu méau dugc triét tach ADN va tién hanh
phan tich mau gen.

Quy trinh chung tién hanh phan tich mau gen nhu sau:1%

a. Tach chiét DNA bg gen:

Genomic DNA cua cac té bao bach cau trong mau toan phan dugc tach chiét
trong vong 24 gid bang bo kit GenJet TM whole blood genomic DNA purification
(Thermo, M¥) theo hudng dan sir dung caa nha san xuét.

b. Thiét ké doan maéi dic hiéu

DPoan méi dugc thiét ké bang phan mém CLC main workbench dya vao trinh tu

gen cua nguoi tir Genbank.

NGoOOoBB3 T 6 € T € € € T 6 A T 6 6 G A G € Cc A G T
Translation ORF/CDS !

3]
]
-
@
>
]

Consensuss T G € T € € € T G A € G G G A G €C CcC A G T

Translation ORF/CDS Cc S L T G A S
Coverage»
DHYD 6F02 5 ] : ; ) >
Translation ORF/CDS c S L X G A S
: j \ /"\‘ " \ /' ."* "’ ’\“‘ / \ .“ \" [ .“ll /\
T / iii A A / \ / 5
race data . \ / \ V V \ / ; T
DHYD 8H02 \ 3 : T
Translation ORF/CDS c S S

L T G A
Trace data A 3 A\ N\ N Vo N\ Jﬂ\,
VAVAYAVAVAVAVAVAYAVA'AVAVAVAVA'AVAVA'AVAVA

Hinh 2.1. Trinh te nuleotide cua gen AGT
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NGDOBdEA A T G A G €C A T T A 6 €C T A C T T T T C

|CDnﬂlcl.

Consensusd A T G A G € A T T A G € T A C T T T T C

Coverage
[

DHYDO3CO05 »

I AAAMNAANVAAARN

N AYAY AV AV AN AYAYAVATNAVATATAVAVAVAYAVAY

Hinh 2.2. Trinh tw nuleotide ciia gen AGTR1

NG 011648 (CTGCTGGAGAGCCACTCCCATCCTTTCTCCCATTTCTCTAGACCTGCTGCCTATACAGTCACTTTTATGTGGTTTCGCCAATTTTATY

Consansus \CTGCTGGE =S EEEE=H====EE====5= TCCCATTTCTCTAGACCTGCTGCCTATACAGTCACTTTTATGTGGTTTCG - = = == = == = =«

Coverage ———————,

ACE-F-2 \CTGCTGE|
Jefl-SNP TCCCATTTCTCTAGACCTGCTGECCT]

right-snp laTacacTCAC TTATGTGGTTTCY

Hinh 2.3. Trinh te nuleotide ciza gen ACE

Trinh ty nuleotide cua cac doan mdi xac dinh cac alen cua cac gen thudc RAS

duoc trinh bay trong bang 2.3

c. Thiét lap diéu kién

MJi tube PCR c6 thé tich 15 pl chtra cac thanh phan: 1,5 pl PCR buffer 10X;
1,5 ul ANTP 2,5mM; 0,75 ul cho mdi cap mdi xudi va nguoc (10nM/pul) bén trong va
bén ngoai, 0,1ul TaKaRa Taq TM HotStart Polymerase (Takara, Nhat Ban), 1,5 ul
genomic DNA (20-50ng/ul) va 8,9 ul nudce cat 2 1an khir ion. Cac phan ¢ng ludn kém
theo mot chizng am khdng chira DNA dé kiém soat ngoai nhiém, va mot chimng duong

la mau da duoc xac dinh kiéu gen bang phuong phép giai trinh tu Sanger.
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Chu trinh luén nhiét cho PCR duoc thuc hién trén may Mastercycler@Pro S
(eppendorf, Btrc). Chu ky nhiét: khoi dau tai 98°C trong 3 phut, tiép theo véi 40 chu
ky 13p lai cac budc 98°C: 20 gidy, 56°C: 30 gidy, 72°C: 3 gidy; ké tiép véi bude 72°C:
2 phat. Trir san pham PCR tai 4°C.

Bdng 2.3. Trinh tw nuleotide ciia cdc dogn méi xudi va méi nguwoc

Trinh tw mai (5’ - 3°) Chiéu | Tylé | Tm
dai (bp) | mdi | (°C)

SNP M235T

AGT-F: CCACGCTCTCTGGACTTCAC Chung 1 577

AGT-R: TTCTCAAGGGTGGTCACCAG 2\‘7:" 2&2 2 | 568
en .

AGT-WT-F: 204 ) 585

AAGACTGGCTGCTCCCTGAT Alen T: '

AGT-699C-R2: 118 1 617

TGCTGTCCACACTGGCTCTCG ’

Bién thé 1/D

ACE-F: ACTCTGTAAGCCACTGCTGG Alen D 1 55
206

ACE-R: GATGTGGCCATCACATTCGTCA Alen | 1 57
510

SNP A1166C

AGTR1-F2: GCCATGCCTATCACCATTTG Ching 1 543

AGTR1-R2: AAAGCAGGCTAGGGAGATTG noi: 544 1 54,6

AGTR1-5186A-R2: Alen A:

) e 342 1 50,3
TTCAATTCTGAAAAGTAGCTCAT Alen C:
AGTR1-5186C-R2: 342 . 51
TTCAATTCTGAAAAGTAGCTCAG

d. Phan &ng PCR véi mdi dic hiéu dé xac dinh cac bién thé.

+ Phan &ng Tetra-primers PCR phéat hi¢n SNP M235T.

Mot bo bén moi dac biét gom AGT-F, AGT-R, AGT-WT-F va AGT-699C-R2

da duoc thiét ké bang phan mém CLC main workbench dya vao trinh te gen AGT cua
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ngudi tir Genbank (NG_008836). Mbi xubi va mdi nguoc bén trong dugce dung dé
phat hién alen c6 SNP, trong khi méi xubi va mdi nguoc bén ngoai ding cho alen
binh thudng, déng thoi 1am khudn cho hai moi bén trong va san xuat ra san pham
PCR c6 chtra SNP. Cac mdi dugc xem 1a dat yéu cau khi nhiét o sdi gan tuong dong
nhau va kha ning tu bt cap hoic bt cip rang lugc (tao hairpin) thap.

Kiém tra san pham PCR bing dién di trén gel agarose 2% va nhuém bang
Diamond™ Nucleic Acid Dye (Promega-M5). Quan sat bang hé théng chup anh dién
di Geldoc-It TM (UVP, M3).

Phan tich két qua dién di san pham: Cap moi WT nhan dién alen M, cap moi dot
bién nhan dién alen T cho ra san pham PCR véi cac kich thudc khac nhau, khi xuét

hién ca 2 san pham tir mdi WT va dot bién s& xac dinh kiéu gen di hop ctia mau DNA.

Slmhp.

- Chimg néi

e Alen M

Chimg Chimg
am dwong

Hinh 2.4. Két qud PCR caa SNP M235T.
San pham PCR chi xuat hién tai vi tri 118 bp, x4c dinh kiéu gen 1a TT. San pham
PCR chi xuat hién tai vi tri 204 bp, xac dinh kiéu gen 1a MM. San pham PCR xuét hién
& hai vi tri 118 bp va 204 bp, xac dinh kiéu gen 1a MT.
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+ Phan #ng ASO-PCR phat hi¢n SNP A1166C

Ba moéi dic hiéu duogc st dung dé khuéch dai doan gen ¢6 chira dot bién va nhan
dién nucleotide ¢ vi trf 5186 cua gen AGTR1, 1a diém da hinh, duoc thiét ké bang
phan mém CLC main workbench dya vao trinh ty gen AGTR1 cua ngudi tir Genbank
(NG_008468).

Cé4c mdi dugc xem la dat yéu cau khi nhiét do sdi gan twong dong nhau va kha

nang tu bit cap hoic bat cip rang luoc (tao hairpin) thap.

Kiém tra san pham PCR bing dién di trén gel agarose 2% va nhudm bing
Diamond™ Nucleic Acid Dye (Promega-M¥). Quan sat bang hé théng chup anh dién
di Geldoc-1t TM (UVP, My).

Phan tich két qua dién di san pham ASO PCR: Ba bé mdi WT nhan dién alen
A, ba bo méi dot bién nhan dién alen C vai cach thiét ké khac nhau, két hop ca hai

alen tr mdi WT va dot bién s& xac dinh kiéu gen di hop caa mau DNA.

S500bphs & oy o W = = o= =
o
- /
Chirng noi /
Alen A /
Chirng dwong AC .

Gen AGTRI1 Chitng :

Hinh 2.5. K&t qua di¢n di ciia SNP A1166C
San pham PCR xuét hién tai vi tri 342 bp trong xac dinh alen A, khdng xuat
hién tai vi tri 342 bp trong xac dinh alen C, xac dinh kiéu gen la AA. San pham PCR

Xuat hién tai vi tri 342 bp trong xac dinh alen C, khong xuat hién tai vi tri 342 bp
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trong xac dinh alen C xac dinh kiéu gen 12 CC. San pham PCR xut hién tai vi tri 342
bp trong xac dinh alen A va alen C, xac dinh kiéu gen 1a AC.
+ Phan wng PCR xac dinh bién thé 1/D

Thiét ké mdi dé thuc hién phan tng PCR khuéch dai diém da hinh: Sir dung
phan mém CLC main workbench tai trinh tu gen ACE cua nguoi tr NCBI
(NG_011648). Sau dé str dung cdng cu thiét ké mdi sin c6 cua phan mém dé thiét ké
mdi PCR cho bién thé I/D cua gen ACE.

San pham PCR dugc kiém tra bang dién di trén thach agarose: Sir dung thach

agarose 2% cho san pham PCR, thach agarose nhuém véi DiamondTM
Nucleic Acid Dye (Promega — Hoa Ky) va quan sat bang hé thong chup anh dién di
Geldoc-It TM (UVP, Hoa Ky)

.000:20.2666

-
. XXX EE
500bp—mm ™

Bién thé I

Bién thé ID chimg +

Hinh 2.6. Két qud dién di ciia SNP 1/D
San pham PCR chi xuét hién tai vi tri 510 bp, xac dinh kiéu gen 1a I1. San
pham PCR chi xuét hién tai vi tri 206 bp, xac dinh kiéu gen 12 DD. San pham PCR
Xuat hién & hai vi tri 206 bp va 510 bp, xac dinh kiéu gen 12 ID.
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2.6.7 Kiém soét sai léch
Dé han ché sai léch, ddi v6i ngudi thu thap théng tin:

- Hiéu rd ban chat dit liéu thu thap, nim virng phwong phap thu thap sb liéu.
- Déanh gia khach quan dir ligu.

- Dinh nghia rd rang va cu thé cac bién sb.
Kiém soét sai léch thong tin:

- Cac xét nghiém sinh hoa duoc thuc hién tai khoa xét nghiém bénh vién Dai
hoc Y Duoc Tp. Hd Chi Minh. Noi kiém hang ngay, ngoai kiém hang thang tai Trung
Tam kiém chuéan Pai hoc Y Duoc Tp. Ho6 Chi Minh, ngoai ra con co6 cac chuong trinh
Ngoai kiém tra chat lugng quéc té.

- Kiéu gen cua bién thé M235T trén gen AGT, A1166C trén gen AGTR1 dugc
xac dinh bang phuong phap ASO-PCR, kiéu gen cua bién thé I/D trén gen ACE dugc
xac dinh bang phuong phap PCR dugc noi kiém véi phuong phap chuan 1a giai trinh
tu gen theo phuong phap Sanger, thuc hién tai Trung tdm Y Sinh hoc Phan tir - Dai
hoc Y Dugc Tp. H6 Chi Minh. V& ngoai kiém, hién trinh tu kiéu gen cua bién thé
M235T trén gen AGT, A1166C trén gen AGTR1, I/D trén gen ACE khao sat theo
phuong phap Sanger duoc lay dit liéu chuan tir ngan hang gen NCBI.

2.7 Quy trinh nghién cwu
2.7.1 Lwa chon ddi twong nghiéu ciru va thu thap sé liéu

Nghién ctru chon mau theo phuong phap 1ay mau ngau nhién don. Bénh nhan
dén kham s& duoc tiép can, giai thich va moi tham gia nghién ctru theo diing qui trinh
nghién cuu.

Nhom KTHA s& duoc tién hanh thu thap s6 liéu. Véi nhém THA sé tién hanh
tam soat nguyén nhan THA & nhiing bénh nhan nghi ngd ¢6 nguyén nhan gay THA
bang cach hoi bénh str, khdm 1am sang va xét nghiém can 1am sang thich hop. Khi c6
nguyén nhan gay ra THA s¢ loai ra khoi nghién ciru. Khi khéng c6 nguyén nhan gay

THA thir phat s& tiép tuc danh gia dé dua vao nghién cuu.
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Nhitng dau hiéu goi ¥ ¢6 nguyén nhan gy ra ting huyét &p: 10t

(@)

Tudi khai phat huyét ap < 40 tudi

Huyét ap > 180/110mmHg va hoic THA cip cau

Pép tng kém véi diéu tri & nguoi THA c6 huyét ap 6n dinh trudc day
DAu hiéu chi diém nguyén nhan ting huyét ap

Ha Kali mau

Huyét ap thay doi kém theo nhip tim nhanh, run tay, 6 mo hoi

Am théi ving bung

Tién sir gia dinh c6 bénh than

Tang huyét 4p khang tri: Bénh nhan da dung it nhat 3 loai thudc diéu tri

THA véi liéu t6i da, trong d6 ¢o 1 thude 1a thude loi tiéu.

Caéc triéu chung lam sang goi y hdi chitng ngung thd khi ngu. Cac triéu

chiing bao gom ngay to thudng ngat quang béi tiéng thd hon hén hoac nghet tho, ngu

ngay qué nhiéu, nhirc dau vao budi sang va kéo dai vai gio sau khi thac day, kho

miéng khi thuc day, thac giac vao giita dém hay ngu khong yén giac, ticu dém.102

C4c triéu chung 1am sang goi ¥ u tay thuong than hoic tién can gia dinh co

u tay thugng than.

Bdng 2.4. Nguyén nhédn va cdach xdc dinh nguyén nhan gay THA thar phat!ot

Nguyén nhan | Bénh sir va dau hiéu Can lam sang thich hop dé

tAm soat va loai trir

Str dung thudc gan day co lién

Do thudc , s
quan déen su thay doi huyeét ap
hénh léch huyét ap hai > A
Hep co dong Chénh léc u;rlet ap hai tay Sidu 4m tim
' ; 20mmHg, huyét ap tay cao hon ‘
mach chu Chup mach méau x6a nén

huyét 4p chan 20mmHg
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Nguyén nhan | Bénh sir va dau hiéu Can lam sang thich hep aé

tAm soét va loai trir

Hep dong . . Siéu am Doppler dong mach
Am thoi vung bung
mach than than
Creatinine huyét thanh, eGFR,
Bénh than . A
ion d6 mau, siéu am bung
man

Tong phén tich nudc tiéu

3 Dau hiéu budu cd, nhip tim
Cuong glap FT3, FT4, TSH
nhanh, run tay

U tay thuong , Metanephrine trong mau va
Huyét 4p tang thanh tirng con .

than trong nudc tiéu

Cuong Kali mau

Aldosterone Renin mau

nguyen phat Aldosteron mau

Bénh nhan tham gia nghién citu s& dugc hoi bénh theo phiéu thu thap s liéu da
théng nhat. Bénh nhan dugc do chiéu cao, can ning, mach, huyét 4p va 1am siéu am
tim. Bénh nhan duoc lay 3 mL mau lam xét nghiém sinh hod gom dinh luong glucose,
HbALc, creatinine, cholesterone TP, HDL-c, LDL-c, Triglyceride va 2 mL lam xét
nghiém xac dinh kiéu gen ciia cac SNP M235T, bién thé I/D va SNP A1166C.
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Nhom THA Nhém Khéng THA

!

Loai trir THA tha phéat

Thu thap thong tin:

- Tudi, gi6i, hanh vi: an mat, hat thudc 14, lam dung ruou bia, hoat dong thé
luc, tién st dai thao duong, tién st THA gia dinh.

- Thoéng tin vé diéu tri THA

- Do chiéu cao va can nang

- LAy sinh hiéu: mach, huyét ap

Xét nghiém sinh hoa:

- DPuong huyét doi, HbAsc, creatinine/mau, GFR, cholesterone toan phan,
HDL cholesterone, LDL cholesterone, triglyceride.

- Siéuamtim

Xét nghiém di truyén hoc:
- Xac dinh alen va kiéu gen cia SNP M235T
- Xac dinh alen va kiéu gen cua bién thé I/D
- Xac dinh alen va kiéu gen ciia SNP A1166C

So dé 2.1. So do tiép nhdn va thu thdp sé liéu
2.7.2 Trinh bay va phan tich so liéu theo tirng muc tiéu nghién ciu
2.7.2.1 Muyc tiéu 1:

Trong mdi nhém THA va KTHA chiing tdi s& md ta tan suat phan bé kiéu gen
cua cac SNP M235T, bién thé I/D va SNP A1166C. Dya vao tan suat phan bé kiéu

gen cua céc bién thé nay ching t6i tién hanh tinh toan tan suat phan bé kiéu gen theo
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can bang Hardy — Weinberg (HWE). HWE duoc str dung dé wdc tinh sb luong nguoi
mang bién thé dong hop va di hop dua trén tan suét alen trong cac quan thé khong
trai qua qua trinh tién héa. Sw léch khoi HWE trong céc co sé dit liéu 16n vé quan thé
da duoc dung dé phét hién I8i kiéu gen, c6 thé din dén sy gia ting bat thuong sé
lwong di hop tir. Tuy nhién, sy gia ting bat thuong di hop tir ciing c6 thé 1a dau hiéu
cua chon loc ty nhién, bai vi cac bién thé gay bénh lin thuong xuat hién it hon 6 trang
thai dong hop tir trong quan thé, nhung co thé dat tan suat alen cao & trang théi di hop

tir, dac biét néu ching mang lai loi ich.1%

- Tinh ti 1& % phan b kiéu gen theo can bang HWE.1%4

= Tilé cuagen lan (b) = can bac hai cua ti 1¢ gen dong hop tir 1an
= Tilé¢cuagentroi(@d)=1-b

= Tilé kiéu gen dong hop tir 13n theo HWE: b?

= Tilé kiéu gen di hop tir theo HWE: 2ab

= Tilé kiéu gen ddng hop tir troi theo HWE: a2

Trong mdi nhém THA va KTHA, chlng tdi sir dung phuong phap dém dé tinh
tan suat alen cua cac SNP

2.7.2.2 Muc tiéu 2

Trong mdi nhdm THA va KTHA: M6 ta va so sanh cac dic diém tudi, gioi, cac

yéu té nguy co tim mach va cac rdi loan chuyén hoa & mdi kiéu gen cua cac bién thé.

So sanh tri s6 huyét &p trung binh & tirng nhoém kiéu gen cia céc bién thé trong
cac nhom THA va KTHA

Phan tich don bién xac dinh cac yéu t6 co lién quan véi THA

Phan tich hoi qui da bién dé xac dinh cac yéu tb lién quan véi THA

Duya vao cac SNP c6 lién quan véi THA, mo ta tan suat cac kiéu gen don boi.
Xac dinh sy lién quan gitta cac kiéu gen don bo véi THA bang phan tich don

bién va phan tich hoi qui da bién.
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2.8 Phwong phap phan tich dir li¢u

- Nhap liéu bang phan mém Excel 2016 for Window va phan tich thdng ké
bang phan mém Stata/IC 13.0 for Windows.

- Mo tasd liéu:

o Cac bién lién tuc gom: tudi, tudi phat hien THA, BMI, dudng huyét,
creatinine huyét thanh, eGFR, cholesterol toan phan, HDLc, LDLc, triglyceride duoc
kiém tra bang phép kiém Shapiro-Wilk test ¢ xem c6 phan phéi chuan hay khéng.
Cac bién c6 phan b chuan duoc mé ta bang trung binh + d6 léch chuan (don vi twong
rng). Cac bién khdng c6 phan b chuan dugc mé ta bang trung vi va khoang t phan
vi (don vi tuong tnQ).

o Cac bién chi danh gém: gidi, thoi quen dn man, hut thudc 14, lam dung ruou,
hoat dong thé lyc, tién can THA gia dinh, va cac bién tha hang gom BMI, kiéu gen,
nhom kiéu gen, alen dugc mo ta bang tan suat va ti 1é % (n%).

o Tan suat cac alen caa SNP M235T, bién thé I/D, SNP A1166C duoc x4c dinh
bang phuong phap dém gen, dugc md ta bang mo ta bang tan suat va ti 1é % (n%).

- So sanh gitra nhém THA va KTHA

o Vi cac bién dinh lwong c6 phan phéi chuan, su khac biét vé gia tri trung
binh cta hai nhém duoc so sanh bang phép kiém t-test va sy khac biét cua nhiéu
nhém duoc so sanh bang phép kiem ANOVA. Véi cac bién dinh luong khong c6
phan phéi chuan, sy khac biét vé gia tri trung binh gitta cac nhém dugc so sanh bang
phép kiém Kruskal-Wallis rank test hoac Wilcoxon rank-sum test.

o Su khac biét vé tan suat cac bién chi danh giita cac nhom duoc so sanh bang
phép kiém Chi binh phuong (X?) hoic bang phép kiém Fisher.

- So séanh tan suat phan bd cac kiéu gen caa cac bién thé theo can bang Hardy
Weinberg (HWE)

o So sanh tan suat phan b kiéu gen theo két qua nghién ciru va theo can bang
HWE bang phép kiém Chi binh phuong (X2) hoic bang phép kiém Fisher.

- So sénh gitra cac kiéu gen:
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o Vi cac bién dinh lwong c6 phan phéi chuan, su khac biét vé gi4 tri trung
binh ctia hai nhém duoc so sanh bang phép kiém t-test va su khéac biét caa nhiéu
nhém duoc so sanh bang phép kiém ANOVA.

o V4éi céc bién dinh lwgng khong c6 phan phéi chuan, sy khac biét vé gia tri
trung binh giita cac nhém dugc so sanh bang phép kiém Kruskal-Wallis rank test
hoac Wilcoxon rank-sum test.

o Su khac biét vé tan suat cac bién chi danh giita cac nhém duoc so sénh bang
phép kiém Chi binh phuong (X).

- Tisb chénh (OR) va khoang tin cay 95% (KTC 95%) duoc dung dé danh
gia 46 manh caa cac mbi lién két gitra c4c tan suat.

- CAc bién sé danh dinh, bién sb thir tu va cac kiéu gen duogc xac dinh ¢ lién
quan véi THA s& duoc dua vao mé hinh hoi qui da bién dé xac dinh cac yéu to c6
lién quan doc lap véi THA nguyén phat.

- Phan tich s liéu théng ké c6 y nghia khi p < 0,05.

2.9 Pao dirc trong nghién ciru

Nghién ctru da duoc théng qua bai Hoi dong Pao dic trong nghién ctu y sinh
hoc Pai hoc Y Dugc Tp. H6 Chi Minh ngay 18/12/2018 theo quyét dinh sb
439/bHYD-HDDD.

Chi phi xét nghiém xac dinh kiéu gen ciia cac SNP M235T, SNP 1/D va SNP
A1166C cho 1 d6i twong tham gia nghién ciu 1a 350 000 dong. Chi phi nay do nghién

cuu sinh chi tra.
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CHUONG 3: KET QUA NGHIEN CUU

Trong thoi gian 01/05/2018 - 01/05/2019, tai phong kham tim mach va khoa
kham stc khoé bénh vién Pai hoc Y Dugc TP.HCM, cd 471 nguoi tham gia vao
nghién ctru, trong d6 ¢6 238 bénh nhan THA va 233 nguoi KTHA. Trong nhom THA

c6 37 bénh nhan (15,55 %) méi duoc chan doan THA va chua diéu tri.
Cac két qua phan tich cua chung t6i nhu sau:

3.1 Pic diém cia dan sé nghién ciru

3.1.1 Pic diém vé tudi va nhan tric hoc

Trong dan s6 nghién citu tudi ¢ biéu do phan bé nhu sau.

S - Tan suat

30

20

10
|

(=R T T T T

20 30 40 50 60
Tubi

Biéu dé 3.1. Phan bé tudi trong dan sé nghién ciru

Tudi trung binh cua dan sé nghién ctu 1a 41,51 + 10,54 tudi, tudi nho nhat 1a 21

tudi va tudi 1on nhat 1a 62 tudi. Biéu d6 phan b6 tudi c6 dang phan b chuan, dé danh
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gia mdi lién quan gitra tudi véi THA ching tdi chia thanh hai nhém tuéi gom tudi <
40 tudi va tudi > 40 tuoi.

Bdng 3.1. Pdc diém vé cac yéu té nhan trdc gida nhom THA va KTHA

Chung THA KTHA

Yeuto (n=471) (n = 238) (n = 233) P
Tudi (nam) 4151+1054 4577+949 37,17+9,78 <0,001
Tudi nho nhat 21 21 22
Tudi 16n nhat 62 62 62
< 40 tudi 209 (44,37) 58 (24,37) 151 (64,81)

< 0,001
> 40 tudi 262 (55,63) 180 (75,63) 82 (36,19)
Nam (n,%) 221 (46,92) 127 (53,36) 94 (40,34) 0,005

Nhan xét: Nném THA c6 tudi trung binh va ti 1& > 40 tudi, ti 16 nam gigi cao
hon so v6i nhdm KTHA.

3.1.2 Pic diém vé cac chi so sinh hiéu

Bdng 3.2. Péc diém vé cac chi sé huyét ap va tan sé mach ¢ nhom THA va KTHA

Chung THA KTHA

Yeuto (n=471) (n = 238) (n = 233)

Huyet ap tam thu 1317042339 15124 +1505 11174+ 754

(mmHg)
AUyCtapamiiong gy 5441004 8041+842 7350674
(mmHg)
Tan so mach 89,69 + 8,67 91,27 + 8,70 88,09 + 8,37

(lan/phut)
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3.1.3 Pic diém vé cac yéu to nguy co tim mach

Bdng 3.3. Pdc diém vé cac yéu té nguy co tim mach ¢ nhom THA va KTHA

o Chung THA KTHA
Yéu to P
(n=1471) (n =238) (n=233)

Théi quen dn man (n,%) 269 (57,11)  155(65,13) 114 (48,93) <0,001

Hut thuéc 14 (n,%) 66 (14,01)  34(1429)  32(13,73) 0,86

Lam dung ruou bia

214 (45,44) 108 (45,28) 106 (45,49) 0,98
(n,%)

It hoat dong thé luc

165 (35,03)  83(34,87)  82(3519) 0,94
(n,%)

Tién can THA gia dinh

265 (56,26) 164 (68,91) 101 (43,35) <0,001
(n,%)

BMI (kg/m?) 2338+291 2440+277 22,37+269 <0,001

Thira cén - béo phi

260 (55,20) 164 (68,91) 96 (41,20)  <0,001
(n,%)

Nhan xét: Thoi quen dn man chiém ti 1 cao nhat (57,11%), tiép theo la tién cin
THA gia dinh (56,26%) va thura can - béo phi (55,20%). BMI trung binh ctia nhom
THA cao hon so véi nhém KTHA. Nhom THA c6 ti ¢ th6i quen dn min va tién cin
THA gia dinh, thira can-béo phi cao hon so véi nhom KTHA. Ti Ié hit thudc 14, lam

dung ruou bia va it hoat dong thé luc, khdng c6 su khéc biét giira hai nhom.



61

3.1.4 Pic diém vé cac réi loan chuyén hoa

Bdng 3.4. Tdan sudt cac réi logn chuyén hoa ¢ nhém THA va KTHA

., Chung THA KTHA
Yeéu to
(n=471) (n =238) (n =233)
, 99,04 + 103,76 94,22
buong huyét (mg/dL) <0,001
20,62 + 1,66 +0,78
bai thao duong (n,%) 26 (6,16) 23 (9,66) 3(2,58) <0,001

R6i loan lipid mau (n,%) 397 (84,29) 223 (93,70) 174 (74,68) <0,001

Tang Cholesterol TP (n,%) 275 (58,39) 156 (65,55) 119 (51,07) 0,001

Tang LDL-c (n,%) 307 (65,18) 172 (72,27) 135(57,94) 0,001
Giam HDL-c (n,%) 161 (34,18) 104 (43,70) 57 (24,46) <0,001
Tang Triglycerid (n,%) 222 (47,13) 157 (65,97) 65 (27,90) 0,000

Nhan xét: Puong huyét trung binh & nhém THA cao hon so véi nhdm KTHA.,
Ti 1€ dai thao dwong, ti I¢é ting cholesterol TP, ti 1€ tang LDL-c va ti 1€ tang
Triglyceride va ti 1€ giam HDL-c 6 nhdm THA cao hon so véi KTHA.

3.1.5 Pic diém vé chire ning than

Bdng 3.5. Pdc diém vé chike ning than ciia nhom THA va KTHA

Chung THA KTHA

Yéu to (n=471) (n = 238) (n =233)

Creatinine huyét

0,85+ 0,16 0,87 £ 0,15 0,82+0,16 <0,001
thanh (mg/dL)

eGFR 87,19 83,95 90,51

(Ml/phiyL,73m?da) ~ +1364 +13,09 s1342 O

Nhan xét: Do loc cau than trung binh & nhém THA thap hon so véi nhém
KTHA.
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3.1.6 Pic diém vé khdi co that trai

Bdng 3.6. Péc diém vé khoi co thét trai ciia nhom THA va KTHA

véu t6 Chung THA KTHA P
(n=471) (n = 238) (n = 233)

émlz)"" that trai 8133+2095 87,77+21,96 7475+17,63 <0,001

Tang khoi co thattrdi 76 (16,14) 54 (22,69) 22 (9,44) <0,001

Nhan xét: Khdi lugng co that trai trung binh & nhdm THA cao hon so véi nhém
KTHA. Ti Ié tang khdi co that trai & nhém THA cao hon so v6i nhom KTHA.

3.2 Pic diém vé kiéu gen, alen ciia cac SNP trong nhém Téing huyét 4p va khong

Ting huyét 4p
3.2.1 SNP M235T

3.2.1.1 Tan sudt kiéu gen ciza SNP M235T trong nghién ciu
90% 84,03%
80%? 79.83% 75,54%

70%
60%
50%
40%

30% — 22,75%

10% 0,85% 0.0% 1,72%
0%
(n=471) (n =238) (n =233)

Chung THA KTHA
MM sMT =TT

Biéu dé 3.2. Tdn sudt cac kiéu gen ciza SNP M235T trong cac nhom
Nhan xét:

- Trong dan sb chung, kiéu gen TT c0 ti I& cao nhat 1a 79,83%, kiéu gen MT
la 19,32% va kiéu gen MM 12 0,85%.
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- Nhém THA va KTHA, kiéu gen TT chiém ti 1 cao nhat, tiép theo la kiéu

gen MT va MM.

- Kiéu gen TT (84,03%) & nhém THA cao hon so véi nhém KTHA (75,54%)

Chung (n=471)

Nhan xét:

10,51%

THA (n=238)

= Alen M

=AlenT

KTHA (n=233)

Biéu dé 3.3. Tan sudt c4c alen ciza SNP M235T trong cac nhom

- Alen T la alen chiém wu thé trong dan s chung, nhém THA va KTHA.

- Tilé alen T 6 nhdm THA cao hon so vdi nhom KTHA.

3.2.1.2 Tan suit kiéu gen ciia SNP M235T trong can bing di truyén quan thé

Bdng 3.7. Phan tich can bang di truyén quan thé HWE ciia SNP M235T

Nh6m MM MT TT
(n,%) (n,%) (n,%)
DN s& Khao sat 4 (0,85) 01 (19,32) 376 (79,83) o
chung HWE 5 (1,06) 90 (19,11)  376(79.83)
Khiosit 0 (0,00) 38 (15,97) 200 (84,03)
THA 0,35
HWE 2 (0,84) 36 (15,13) 200 (84,03)
Khiosit 4 (172) 53 (22,75) 176 (75,54)
KTHA 1,00
HWE 4 (1,72) 53 (22,75) 176 (75,54)
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Nhan xét: Tan suat phan b céc kiéu gen cua M235T & dan sé chung, nhoém
THA va KTHA tuan theo can bang di truyén quan thé HWE.

3.2.2 Bién thé I/D

3.2.2.1 Tan sudt kiéu gen ciia bién thé 1/D trong nghién cizu

60%
50.74% 53,36%
0% ! 48.07%
1,20%
40% 4.82%
0% 857%
8.07%
20% 4. 44%
0.73%

- I I

0%

(n=471) (n = 238) (n = 233)
Chung THA KTHA

m|l =ID mDD

Biéu dé 3.4. Tan sudt cac kiéu gen cia bién thé 1/D trong cac nhom
Nhan xét

- Trong dan sb chung, kiéu gen 11 ¢4 ti 1é cao nhit 1a 50,74%, kiéu gen 1D la
34,82% va kiéu gen DD la 14,44%.

- Nhom THA va KTHA, kiéu gen 11 chiém ti 18 cao nhat, tiép theo 1a kiéu gen
ID va kiéu gen DD.

- Nhom THA c6 ti 1& kiéu gen II 14 53,36% cao hon so voi nhém KTHA la
48,07%

- Nhoém THA c6 ti Ié kiéu gen DD 12 18,07% cao hon so véi nhém KTHA Ia
10,73%.
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Chung (n=471) THA (n=238) KTHA (n=233)

2909

sAlen| =AlenD

Biéu dé 3.5. Tan sudt céc alen cia bién thé 1/D trong cac nhom

Nhan xét:

- Alen | la alen chiém uu thé trong dan s6 chung, nhdm THA va KTHA.
- Tan suat Alen D trong 2 nhdm THA va KTHA khéng c6 su khac biét.

3.2.2.2 Tan sudt kiéu gen cria bién thé 1/D trong can bang di truyén quan thé

Bdng 3.8. Phan tich can bang di truyén quan thé HWE ciia bién thé 1/D

. 11 ID DD
Nhom (n.%) (n.% (n.%) P
Khaosit 239 (50,74) 164 (34,82) 68 (14,44)
Dan sb chung <0,001
HWE 181 (3843) 222 (47,13) 68 (14,44)
Khaosit 127 (53,36) 68 (28,57) 43 (18,07)
THA <0,001
HWE  79(33,19) 116 (48,74) 43 (18,07)
Khaosét 112 (48,07) 96 (41,20) 25 (10,73)
KTHA 0,79
HWE 105 (4506) 1034421) 25 (10,73)
Nhan xét:

- Trong dan s chung va nhdm THA, tan suat phan bé cac kiéu gen cua bién

thé 1/D khdng tuan theo can bang di truyén quan thé HWE. Tan suat kiéu gen 11 trong
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nghién ciru cao hon so véi tan suat kiéu gen Il trong can bang di truyén quan thé
HWE.
- Nhém KTHA tan suit phan b cac kiéu gen cua bién thé 1/D tuan theo can

bang di truyén quan thé HWE.
3.2.3 SNP Al166C

3.2.3.1 Tan sudt kiéu gen ciia SNP A1166C trong nghién ciru

100%
o0y  87.90% 89,50% 86,27%
80%
70%
60%
50%
40%
30%
20% 1,68% 0.50% 2,88%
183’ .),42% b .00% l),86%
0 (n=471) (n = 238) (n = 233)
Chung THA KTHA

mAA mAC mCC

Biéu do 3.6. Tan sudt cac kiéu gen ciia SNP A1166C trong cac nhém
Nhan xét

- Trong dan sé chung, kiéu gen AA c6 ti 18 cao nhat 12 87,90%, kiéu gen AC
la 11,68%, kiéu gen CC 12 0,42%.

- Nhom THA va KTHA, kiéu gen AA chiém ti Ié 16n nhat, tiép theo la kiéu
gen AC va kiéu gen CC.

- Tan suat kiéu gen AC giira 2 nhém THA va KTHA khéng c6 su khac biét

- Tan suat kiéu gen CC giira 2 nhdm THA va KTHA khong c6 su khac biét
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THA (n = 238)
5,25%

\

sAlen A = AlenC

KTHA (n = 233)

7.30%

\

Biéu d6 3.7. Tan sudt cac alen ciia SNP A1166C trong cac nhom
Nhdn xét:

- Alen A la alen chiém uu thé, trong dan sé chung, nhém THA va KTHA
- Tan suat Alen C khdng c6 sy khac biét gitra 2 nhdm THA va KTHA.

3.2.3.2 Tan sudt phan bé kiéu gen ciia SNP A1166C trong can bang HWE

Bdng 3.9. Phan tich can bang HWE ciia SNP A1166C

] AA AC CcC
Nhom
(n,%) (n,%) (n,%)
) Khao sat 414 (87,90) 55 (11,68) 2 (0,42)
Dén so chung 0,98
HWE 412 (87,47) 57 (12,10) 2 (0,42)
Khao sat 213 (88,75) 25 (10,42) 0 (0,00)
THA <0,001
HWE 238 (100) 0 (0,00) 0 (0,00)
Khao sat 201 (86,27) 30 (12,88) 2 (0,86)
KTHA 0,5
HWE 192 (82,40) 39 (16,74) 2 (0,86)

Nhan xét: Dan s6 chung va nhém KTHA, tan suat phan b céc kiéu gen cua
A1166C tuan theo can biang di truyén HWE.

- Trong nhém THA, tan suat phan bé cac kiéu gen cua A1166C khong tuan

theo can bang di truyén HWE.
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3.3 Pic diém bénh nhan theo kiéu gen trong nhém Ting huyét 4p va nhom
khéng Ting huyét 4p
3.3.1 SNP M235T

Do kiéu gen MM c6 ti 18 qué nho trong dan sé nghién ciru, dong thoi trong nhom
THA chiing t6i khong ghi nhan dugc bénh nhan nao mang kiéu gen MM, nén dé phan tich

chiing t6i chi xét 2 nhém goém nhém c6 kiéu gen TT va nhém kiéu gen (MM va MT).

Bdang 3.10. Péc diém cac yéu té nguy co THA theo kiéu gen M235T cac nhom.

THA KTHA
bac diém MM+MT TT MM+MT TT P
(n=38)  (n=200) P (n=57)  (n=176)
. 4513 4589 3578 37,61+
Tudi (nam) +9,79 ro45 08 4959 083 0%
N 27 153 16 66
A 0,
z40wor(n%) 7105y (76500 04 (2807)  (@3750) O1°
15 112 24 70
0,
Nam (n.%) 3947) (56000 % 211)  (3977) O7°
2432 2447 21,65 22,39
BMI (kg/m’) £347  +263 0% 41935 io51 OO
Thtra can- béo 23 141 0.95 15 81 0.01
ohi (n.%) (60,53)  (7050) (2632)  (46,02)
- 32 123 21 03
An mgn 6,14)  (6796) 210 (s526) (4769) O3
o 10 24 4 28
Ht thuoe la 1754)  (1326) 2% (o053 (aze) O
Lam dung 28 80 20 86
rrou bia 4912) 4200 21 (5263) (4100 033
it hoat dong thé 40 115 0.35 22 130 44
I (7018)  (6354) (55.26)  (66.67) O
Tién cin THA 41 122 0.37 21 80 0.10
gia dinh (7368)  (67,40) (5526)  (41,03)
Péi théo dudng 6 17 0,80 L > 098

(10,53)  (9,39) (2,63) (2,56)
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Nhan xét: Ti 16 > 40 tudi, nam giéi, thoi quen an man, hat thude 14, lam dung ruou

bia, it hoat dong thé lyc, tién can THA gia dinh va dai thao duong khong c6 su khac biét
gitra 2 nhom kiéu gen (MM+TT) va kiéu gen TT, trong nhém THA va KTHA.

3.3.2 Kiéu gen I/D

Trong nghién ciu, bién thé I/D chang toi ghi nhan dugc day da 3 kiéu gen 11, 1D va

DD, do d6 chung t6i phan tich sy khac biét ciia cc yéu té nguy co THA theo kiéu gen.

Bdang 3.11. Pic diém cac yéu té nguy co theo kiéu gen cia bién thé 1/D trong

nhom THA

Pic diém THA
I ID DD

(n=127) (n=68) (n=43)
Tudi (nam) 47,36 + 8,92 4529+9,78 42,53 +10,20
> 40 tudi 105 (82,68) 47 (69,12) 28 (65,12)
Nam gidi (n,%) 66 (51,99) 34 (50,00) 27 (62,79)
BMI (kg/m?) 24,26 + 2,69 24,20 + 2,68 25,36 + 3,03
Thira can - Béo phi (n,%) 85 (66,93) 44 (64,71) 35 (81,40)
An min 86 (67,72) 40 (58,82) 28 (67,44)
Hut thudc 14 15 (11,81) 9 (13,24) 10 (23,26)
Lam dung ruou bia 49 (38,58) 36 (52,94) 23 (53,49)
it hoat dong thé luc 81 (63,78) 45 (66,18) 29 (67,44)
THA gia dinh 89 (70,08) 45 (66,18) 30 (69,77)
Dai thao duong 12 (9,45) 6 (8,82) 5(11,63)

Nhan xét: Trong nhom THA

- Kiéu gen Il ¢6 tudi trung binh cao hon nhom kiéu gen DD vei p = 0,01
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- Tilé>40 tudi & nhém kiéu gen II cao hon so véi nhom kiéu gen 1D va kiéu
gen DD v&i p =0,03 va p = 0,03. Ti 1& > 40 tudi & nhém kiéu gen 1D va kiéu gen DD
khéng cé su khéac biét.

- Ti lé nam gié6i, théi quen dn man, hut thudc 14, lam dung ruou bia, it hoat

dong thé lyc, tién can THA gia dinh va dai thao duong khong c6 su khac biét gitra

cac nhom kiéu gen.

Bdng 3.12. Dic diém cac yéu té nguy co theo kiéu gen cia bién thé 1/D trong

nhom KTHA

Piic diém KTHA

I (n=112) ID (n=96) DD (n=25)
Tudi (nam) 36,50 + 9,95 38,08+9,72  36,64+09,38
> 40 tudi (n,%) 40 (35,71) 35 (36,46) 7 (28,00)
Nam gigi (n,%) 44 (39,29) 45 (46,88) 5 (20,00)
BMI (kg/m?) 22,08 + 2,61 2277+263  21,03+231
Thura can - Béo phi (n,%) 45 (40,18) 43 (44,79) 8 (32,00)
An man 48 (42,86) 52 (54,17) 14 (56,00)
Hut thudc 14 12 (10,71) 7 (17,71) 3 (12,00)
Lam dung ruou bia 54 (48,21) 45 (46,88) 7 (28,00)
it hoat dong thé lec 69 (61,61) 64 (66,67) 18 (72,00)
THA gia dinh 52 (46,43) 36 (37,50) 13 (52,00)
Pai thao duong 4 (3,57) 2 (2,08) 0 (0)

Nhan xét: Trong nhdm KTHA, ti 1& nam gigi trong nhém kiéu gen ID cao hon
trong nhém kiéu gen 11 véi p = 0,012.

Ti I > 40 tudi, thoi quen dn man, hat thudc 14, lam dung ruou bia, it hoat dong
thé luc, tién can THA gia dinh va déi thao duong khong co su khac biét gitta céc

nhom kiéu gen.
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3.3.3 SNP A1166C

Do kiéu gen CC ¢4 ti I¢ qua nho trong dan sé nghién ciru, dong thoi trong
nhém THA ching tdi khong ghi nhan dwgc bénh nhan ndo mang kiéu gen CC, nén
dé phan tich chdng tdi chi xét 2 nhém theo gdm nhém c6 kiéu gen AA va nhém
kiéu gen (AC + CC).

Bdng 3.13. Pic diém cac yéu té nguy co THA theo kiéu gen ciia SNP A1166C
trong nhém THA va KTHA

THA KTHA
AA  ACHCC ,  AA  ACHCC
(n=213) (n=25) (n=201) (n=32)
N 45,84 44,96 37,40 3571
Tuoi £975 697 9% 11008 766 0%
N 159 21 71 11
= 40 wol (7465)  (8400) %% (3532) (3438 O
115 12 80 14
0
Nam (n.%) (5399)  (48,00) °% (3980 (4375 70
Chi s6 khoi 24,43 24,55 22,28 22,30
(kg/m?) £276 #2091 08 1067  s263 O
Thira can- béo 148 16 0.36 81 15 0.30
phi (n,%) (69,48) (64,000 °° (40,30) (46,88)
o 138 17 08 16
An mgn 6479)  (6800) °7° (4876) (5000) 89
e 31 3 29 3
Huat thuoc la (14,55) (12,00) 0,73 (14.43) (9,38) 0,44
Lam dung ruou 95 13 01 15
bia 4460) (52000 °*® (4527 (4688 O8O
It hoat dong th¢ 139 16 0,35 131 20 0.76
luc (65,16) (64,00 (65,17)  (62,50)
Tién cin THA 146 18 0.72 86 15 0.66
gia dinh 68,54) (72,000 '° (42,79) (46,88
P4 thao duong 21 2 076 . ° 2 0,15

(9,86) (8,00) (1,94)  (6,25)
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Nhan xét: Ti 1& > 40 tudi, nam gidi, thoi quen dn man, hat thude 14, lam dung ruou
bia, it hoat dong thé lyc, tién can THA gia dinh va dai thao duong khong c6 su khac biét
gitra 2 nhom kiéu gen AA va kiéu gen (AC+CC), trong nhdm THA va KTHA.

3.4 Pic diém céc tri sé huyét ap theo kiéu gen trong nhém Ting huyét ap va

nhém khong Ting huyét 4p
3.4.1 Kiéu gen M235T

So sanh vé tri s6 HATT va HATTTr theo kiéu gen caa SNP M235T trong nhém
THA va KTHA duoc chung t6i mo ta trong bang 3.14

Bdang 3.14. Tri sé huyét ap ¢ cac kiéu gen trong nhom THA va KTHA.

THA KTHA
MM+MT TT MM+MT TT
p P
(n=38) (n=200) (n=57) (n=176)

HATT 155,18 150,49 111,28 111,89

0,09 0,59
(mmHg) + 14,30 +16,17 + 8,08 +7,38
HATTr 91,34 89,05 73,66 73,31

0,12 0,71
(mmHg) +8,18 + 8.44 + 6,66 +6,22

Nhan xét:

HATT trung binh va HATTr trung binh khéng c6 su khac biét gitra 2 nhdm
kiéu gen (MM+MT) va kiéu gen TT trong nhom THA va KTHA

3.4.2 3.4.2 Kiéu gen 1/D

So sanh vé tri s6 HATT va HATTr theo kiéu gen cua bién thé 1/D trong nhom
THA va KTHA duoc ching tdi mé ta lan luot trong cac bang 3.15 va bang 3.16.



73

Bdang 3.15. Tri sé huyét ap & cac kiéu gen cia bién thé 1/D ¢ nhom THA

1| 1D DD
(n=127) (n=68) (n=43)
HATT 15055 + 16,28 152,07+ 1598 15195+1516 077
(mmHg)
HATTY 88,72 + 8,96 89,57 + 7,84 91,20+ 7,51 0,24
(mmHg)

Nhan xét: Khong c6 sy khac biét vé HATT trung binh, HATTr trung binh &

cac nhom kiéu gen cua bién thé 1D trong nhém THA.

Bdng 3.16. Tri sé huyét ap é cac kiéu gen cia bién thé 1/D ¢ nhom KTHA

I ID DD
(n=112) (n=96) (n=25)
HATT 112,11 + 7,89 111,31+ 7,28 111,72 +7,16 0,74
(mmHg)
HATTr 73,50 + 6,49 73,34 + 6,48 73,16 + 4,91 0,96
(mmHg)

Nhan xét: Khéng cé su khéc biét vé HATT trung binh, HATTT trung binh ¢
cac nhom kiéu gen cua bién thé 1D trong nhdm KTHA.
3.4.3 Kiéu gen A1166C

So sénh vé tri s6 HATT va HATTr theo kiéu gen caa SNP A1166C trong
nhom THA va KTHA dugc chdng t6i mé ta trong bang 3.17

Bdng 3.17. Tri sé huyét ap & cac kiéu gen ciia SNP A1166C

THA KTHA
AA AC+CC AA AC+CC
(n=213) n=25) P (=201 (=32
HATT 151,26 15104 o, 11187 11090 .
(mmHg) +16,24 +1351 + 7,44 +822
HATTT 80,38 89.72 .. 7355 240

(mmHg) + 8,46 + 8,20 +6,14 +7,35




Nhan xét: Khong c6 su khac biét vé HATT trung binh, HATTr trung binh & cac
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nhom kiéu gen cua SNP A1166C trong nhdm THA va KTHA.

3.5 C4c yéu to lién quan véi Ting huyét ap

3.5.1 C4c yéu té nguy co véi THA

Bdng 3.18. Cac yéu té nguy co véi THA

] Chuan

Yéu td OR (KTC 95%) P
S0 sanh

> 40 tudi < 40 tuodi 5,17 (3,49 — 7,65) <0,001
Nam Nit 1,69 (1,17 — 2,43) 0,005
Thura can — béo phi Binh thwong 1,92 (1,23 - 2,97) 0,003
Thoi quen an man Khdng 1,94 (1,32 —2,87) <0,001
Tién st THA gia dinh Khong 2,89 (1,95 — 4,30) <0,001
bai thao duong Khéng 1,63 (1,32 —2,00) <0,001
Hat thuée 14 Khong 1,04 (0,60 — 1,82) 0,48
Lam dung ruou bia Khong 0,99 (0,68 — 1,45) 0,97
It hoat dong thé luc Co 0,98 (0,66 — 1,46) 0,94

Nhan xét:

Tubi > 40 tudi, nam gidi, thdi quen an man, thira can — béo phi, tién st THA

gia dinh, dai thao duong c6 nguy co THA.
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3.5.2 Kiéu gen SNP M235T véi Tiang huyét ap

Bdng 3.19. Nguy co THA theo kiéu gen va alen ciia M235T

THA KTHA
(n=238)  (n=233)

OR KTC95% P

MM+ MT 15,9 % 24,46%  Chuan so sanh

TT 84,03 % 75,53% 1,70  (1,05-2,77) 0,02
Alen M 7,98% 13,09%  Chuan so sanh
Alen T 92,02% 86,91% 1,73 (1,11-2,73) 0,01
Nhan xét:

Kiéu gen TT ¢6 nguy co THA so v6i nhdm kiéu gen (MM+MT).

Alen T lam c¢6 nguy co THA so véi alen M.
3.5.3 Kiéu gen bién thé I/D véi Ting huyét ap

Bdang 3.20. Nguy co THA theo kiéu gen va alen cia /D

THA KTHA
(n=238)  (n=233)

OR KTC95% P

I 53,36% 48,07%  Chuan so sanh

1D 28,57% 41,20% 062  (0,41-0,95) 0,02
DD 18,07% 10,73% 151 (0,87 —2,64) 0,14
ID+DD 46,63% 51,93% 0,77  (0,52-1,12) 0,15
Alen | 67,65% 68,67%  Chuan so sanh
Alen D 32,35% 31,33% 1,04  (0,78-1,39) 0,73
THA KTHA
OR KTC95% P
(n=238)  (n=233)
l1+1D 81,93% 89,27%  Chuan so sanh

DD 18,07% 10,73% 1,83 (1,04 - 3,25) 0,02
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Nhan xét:

Kiéu gen 1D c6 nguy co THA so vai kiéu gen Il

Kiéu gen DD khéng c6 nguy co THA so véi kiéu gen Il
Nhom kiéu gen (ID+DD) khdng c6 nguy co THA so vai kiéu gen 11

Kiéu gen DD c¢6 nguy co THA so v6i nhém kiéu gen (11+1D)

Alele D khéng cé nguy co THA so véi alen 1.

3.5.4 Kiéu gen SNP A1166C véi Ting huyét 4p

Bdng 3.21. Nguy co THA theo kiéu gen va alen ciia A1166C

THA KTHA
OR KTC95% P
(n=238)  (n=233)
AA 89,50% 86,27% Chuan so sanh
AC+CC 10,50% 13,73% 0,73 (0,40 - 1,33) 0,28
Alen A 94,75% 92,70%  Chuan so sanh
Alen C 5,25% 7,30% 0,68 (0,38 -1,19) 0,15

Nhan xét:

- Nhém kiéu gen (AC+CC) khong c6 nguy co THA so véi kiéu gen AA.
- Alen C khong c6 nguy co THA so vai Alen A

3.6 Phan tich hdi qui da bién giira cac SNP ciia cac gen RAS va cac yéu té nguy

co giy Tang huyét ap

Chung t6i dua cac yéu td vao md hinh hdi qui da bién dé loai trir anh hudng cua
cac yéu td vai THA.

SNP M235T gom 2 bién la kiéu gen (MM+MT) va kiéu gen TT.

SNP I/D lan lugt dwoc xét theo 3 md hinh.

+ M6 hinh 3 kiéu gen la kiéu gen Il, kiéu gen ID, kiéu gen DD.

+ M hinh d6ng lan géom nhém kiéu gen (ID+DD) va kiéu gen I1.

+ M6 hinh dong troi gém kiéu gen DD va nhém kiéu gen (11+1D).
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Bdng 3.22. Phan tich héi qui da bién véi bién thé 1/D c6 mé hinh 3 kiéu gen

Yéu t6 Chuén so sanh KT(C):ISS% P

TT MM+MT 1,40 (0,79 — 2,46) 0,24

ID I 0,85 (0,52 — 1,39) 0,52

DD 1 2,06 (1,05 — 4,04) 0,03

AC+CC AA 0,62 (0,30 — 1,26) 0,19
Tudi > 40 < 40 tudi 6,81 (4,19 — 11,08) <0,001
Nam Nir 5,79 (2,74 — 12,25) <0,001

Thura can-béo phi Binh thuong 1,87 (1,17 - 2,97) 0,008
Tiég?as‘;;:p‘ Khong 3,40 (2,14 — 5,40) <0,001

Pai thao duong Khong 2,57 (0,90 — 7,28) 0,07

Théi quen An man Khong 1,79 (1,12 — 2,85) 0,01
Hut thude 14 Khong 0,38 (0,19 — 0,78) 0,008
Lam dung ruou Khdng 0,34 (0,17 -0,67) 0,002

it hoat dong thé luc Khong 0,71 (0,45 — 1,14) 0,16

Nhan xét:

- Nhém c6 kiéu gen TT khéng c6 nguy co THA so véi nhom kiéu gen

(MM+MT)

- Nhém c6 kiéu gen 1D khdng ¢ nguy co THA so véi nhém c6 kiéu gen |1

- Nhoém ¢6 kiéu gen DD ¢6 nguy co THA so véi nhom ¢ kiéu gen |1

- Nhom c¢6 kiéu gen (AC+CC) khong c6 nguy co THA so v6i nhdm co kiéu

gen AA
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Bdng 3.23. Phan tich héi qui da bién véi mé hinh dong trgi cia bién thé 1/D

, ] OR
Yeéu to Chuan so sanh P
KTC95%
TT MM+MT 1,40 (0,80 — 2,47) 0,23
DD (11+1D) 2,21 (1,16 — 4,18) 0,01
AC+CC AA 0,61 (0,30 — 1,24) 0,17
Tuoi > 40 < 40 tudi 6,92 (4,26 — 11,23) <0,001
Nam Nit 5,85 (2,76 — 12,38) <0,001
Thura can-béo phi Binh thuong 1,86 (1,75 - 2,95) 0,008
Tién sit THA
Khong 3,45 (2,17 — 5,47) <0,001
gia dinh
Dai thao duong Khong 2,60 (0,92 — 7,37) 0,07
Thoi quen an man Khdng 1,80 (1,13 -2,87) 0,01
Hut thude 14 Khong 0,38 (0,18 — 0,77) 0,007
Lam dung ruou Khdng 0,34 (0,17 -0,67) 0,002
it hoat dong thé luc Khéng 0,72 (0,45 — 1,15) 0,17

Nhan xét:

- Nhom c6 kiéu gen DD ¢6 nguy co THA so v6i nhdm c6 kiéu gen (ID+11)
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Bdng 3.24. Phan tich héi qui da bién véi mé hinh dong lgn cia bién thé 1/D

Yéu tb Chuan so sanh OR KTC95% P
TT MM+MT 1,35 (0,77 — 2,37) 0,28
ID+DD 1 1,10 (0,70 — 1,73) 0,65
AC+CC AA 0,63 (0,31 — 1,25) 0,19
Tudi > 40 < 40 tudi 6,59 (4,07 — 10,65) <0,001
Nam N 5,68 (2,69 — 11,99) <0,001
Thura can-béo phi Binh thuong 1,93 (1,22 - 3,05) 0,005
Tién st THA
sia dinh Khong 3,52 (2,22 — 5,57) <0,001
Pai thao duong Khong 2,58 (0,92 — 7,23) 0,07
Thoi quen an man Khdng 1,84 (1,16 — 2,93) 0,009
Hut thude 14 Khong 0,40 (0,20 — 0,81) 0,01
Lam dung ruou Khdng 0,33 (0,17 - 0,65) 0,001
it hoat dong thé hrc Khdng 0,73 (0,45 -1,15) 0,18
Nhan xét:

- Nhoém kiéu gen (ID+ DD) khdng ¢ nguy co THA so véi nhdm kiéu gen 11
3.7 M6 hinh twong tic da gen véi Ting huyét 4p
SNP M235T va bién thé 1/D c6 lién quan véi THA trong phan tich don bién,
do d6 t6 hop lai v6i nhau nham xac dinh mdi lién quan cac kiéu gen don boi cua hai
bién thé nay voi THA. SNP M235T ¢6 3 kiéu gen, tuy nhién do kiéu gen MM chiém
ti 16 qua nho nén ching tdi xép kiéu gen MM va MT thanh mét nhém. Bién thé 1/D

c6 3 kiéu gen. Vi vay chung t6i xac dinh duoc 6 nhém kiéu gen don boi.
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3.7.1 Tan suat cac kiéu gen don bdi giira SNP M235T va bién thé 1/D

Bdng 3.25. Tan sudt cac kiéu gen don béi

o Chung THA KTHA
Yeéu to (n,%) P
(n=471) (n =238) (n =233)
(MM+MT)/II 43 (9,13) 20 (8,40) 23 (9,87)
(MM+MT)/ID 36 (7,64) 12 (5,04) 24 (10,30)
(MM+MT)/DD 16 (3,40) 6 (2,52) 10 (4,29)
0,03
TT/ 196 (41,61) 107 (44,96) 98 (38,20)
TT/ID 128 (27,18) 56 (23,53) 72 (30,90)
TT/DD 52 (11,04) 37 (15,55) 15 (6,44)
Nhan xét:

- Kiéu gen don boi TT/I1 6 ti 1é cao nhat (41,61%), tiép theo l1a kiéu gen don

boi TT/ID (27,18%).

- Kiéu gen don boi (MM+MT)/DD c6 ti I¢ thap nhat (3,40%).
- Kiéu gen don boi TT/Il & nhém THA ¢4 ti 1& cao hon so véi nhém KTHA.

- Kiéu gen don bdi TT/DD ¢ nhdm THA ¢0 ti I¢€ cao hon so vai nhom KTHA.
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3.7.2 Méi lién quan giira kiéu gen don bdi véi THA

Bding 3.26. Nguy co THA ciia cac kiéu gen don boi

THA KTHA
(n=238) (n=233)

OR KTC95% P

(MM+MT)/Il 8,40 % 9,87 %  Chuan so sanh

(MM+MT)/ID 5,04 % 10,30 % 0,57 (0,23 -1,43) 0,23

(MM+MT)/DD  252%  429% 0,69 (0,21 -2,23) 0,53

TT/ 4496 % 38,20 % 1,38  (0,71-2,68) 0,33
TT/ID 2353% 30,90 % 0,89 (0,44 -1,78) 0,75
TT/DD 15,55 % 6,44 % 283 (1,21-6,62) 0,01
Nhan xét:

- Kiéu gen don bdi TT/DD c6 nguy co THA so véi kiéu gen don boi
(MM+MT)/IL.

Bdng 3.27. Nguy co THA ciia nhém mang Kiéu gen don bgi TT/DD so véi nhom
khong mang Kiéu gen don béi TT/DD

THA KTHA
OR KTC95% P
(n =238) (n=233)
Khdng . )
84,45 % 93,56 %  Chuan so sanh
TT/DD

TT/DD 15,55 % 6,44 % 2,67 (1,38 - 5,40) <0,001

Nhan xét:

- Kiéu gen don boi TT/DD ¢6 nguy co THA so véi nhém khdng mang kiéu gen
don boi TT/DD.
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Két qua phan tich hoi qui da bién c6 két qua nhu sau

Bdng 3.28. Phan tich héi qui da bién nguy co THA theo Kiéu gen don boi

Yéu to Chuan so sanh OR (KTC95%) P
(MM+MT)/ID (MM+MT)/II 0,96 (0,32 — 2,91) 0,95
(MM+MT)/DD (MM+MT)/II 0,75 (0,19 — 3,04) 0,69
TT/ (MM+MT)/1 1,21 (0,53 — 2,72) 0,66
TT/ID (MM+MT)/1 0,96 (0,41 — 2,27) 0,93
TT/DD (MM+MT)/1 3,44 (1,22 — 9,66) 0,02
Tuoi > 40 < 40 tudi 6,77 (4,16 — 11,02) <0,001
Nam Nir 5,60 (2,67 — 11,73) <0,001
Thira can-béo phi Binh thuong 1,88 (1,17 — 3,00) 0,008
_griiaér('iiTHA Khéng 3,51 (2,20 — 5,60) <0,001
Pai thao duong Khong 2,55 (0,89 — 7,28) 0,08
Thoi quen an man Khong 1,79 (1,12 - 2,86) 0,01
Hut thuéc 1a Khong 0,39 (0,19 - 0,80) 0,01
Lam dung ruou Khéng 0,35 (0,18 — 0,68) 0,002
it hoat dong thé luc Khong 0,70 (0,44 - 1,12) 0,14




Nhan xét:
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- Kiéu gen don bdi TT/DD lam c6 nguy co THA so véi Kiéu gen don boi

MM+MT/II

Bdng 3.29. Phan tich héi qui da bién nguy co THA giira nhém c6 kiéu gen don

béi TT/DD va khong c6 kiéu gen don béi TT/DD

Yéu to Pon vi 50 sanh OR (KTC95%) P
TT/DD Khong TT/DD 3,26 (1,53 - 6,92) 0,002
Tuoi > 40 < 40 tudi 6,98 (4,30 — 11,33) <0,001
Nam Nir 5,65 (2,70 — 10,80) <0,001
Thura can-béo phi Binh thuong 1,88 (1,18 —2,98) 0,007
Tién sit THA

sia dinh Khong 3,54 (2,23 - 5,63) <0,001
Dai thao dudng Khéng 2,57 (0,90 — 7,32) 0,07
Thoi quen an man Khéng 1,81 (1,13 -2,88) 0,01
Hut thubc 14 Khéng 0,38 (0,19 — 0,78) 0,008
Lam dung rugu Khong 0,35 (0,18 — 0,68) 0,002
it hoat dong thé luc Khong 0,71 (0,45 — 1,14) 0,16

Nhan xét:

- Kiéu gen don boi TT/DD c¢6 nguy co THA so véi nhom khdng cé kiéu gen

don boi TT/DD
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CHUONG 4: BAN LUAN

Tur 01/05/2018 dén 01/05/2019, ching t6i tién hanh khao sat 238 bénh nhan
THA va 233 ngudi KTHA. Dya vao két qua phan tich, ching tdi ¢ cac ban luan nhu

sau:
4.1 Pic diém cia dan sé nghién ciru
4.1.1 Tudi cac ddi twong nghién ciru

Tudi 1a mot nhan té rit quan trong khi phan tich anh huong di truyén hoc véi
THA. RAS ¢ lién quan véi tudi. O ngudi tré tudi co sy gia ting hoat dong cua RAS
hon so v&i nguoi cao tudi.1% Nghién ciru cua ching toi khao sat anh huong cia RAS
véi THA vi vay chiing toi lya chon nhitng bénh nhan tré tudi va c6 THA khai phat
truéc 60 tudi. O lta tudi nay, huyét ap ting 1én do tic dong chinh cua ting suc can
ngoai bién, day 1a hau qua caa sy co mach va gilr mudi nuéc gay ra boi co ché than
kinh va hormon, dic biét la RAS.?* Két qua nghién ctru cta ching toi cho thay tudi
trung binh 1a 45,77 + 9,49 tudi véi tudi nho nhat 12 21 tudi va tudi 1on nhat 1a 62 tudi.

Nhom tudi < 40 tudi chiém ti I¢ 12 24,37%.

Nhom THA c¢6 tudi trung binh cao hon so v6i nhém KTHA. Ddng thoi ti 1¢ doi
tuong > 40 tudi & nhém THA cao hon so voi nhém KTHA. Su khéc biét hai nhém c6
& 14 do da s6 12 nhitng ngudi trong nhém KTHA 1a nhitng ngudi d¢én kham sic kham
stc khoé tai khoa kham strc khoé. Tai bénh vién Dai hoc Y Duoc Thanh Ph Ho Chi
Minh, khoa kham strc khoé thuc kham sizc khoé tam soat bénh tat cho 1a nhitng nguoi
dang trong do tudi lao dong, l1am viéc cho cac cong ty va t6 chic do d6 nhém KTHA

c¢6 do tudi trung binh thap hon so véi nhom THA.,
4.1.2 Nhoém tuoi véi Ting huyét ap

Trong nghién cttu cua ching toi, ti 1¢ bénh nhan THA c6 tudi < 40 tudi la
24.,37%. Nhom bénh nhan nay ching toi da thuc hién viéc khao sat dé loai trir cac

nguyén nhan gay ra THA tha phat. Két qua nay tuong ty Véi tac gia Tran Kim Son.
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Téc gia Tran Kim Son tién hanh nghién ctu mot sé yéu té lién quan dén THA & nguoi
truong thanh trén 1000 nguoi trén 18 tudi tai thanh phd Can Tho. Két qua khao sat

cho thiy, & ngudi c6 THA, ti 16 bénh nhan c6 tudi < 40 tudi chiém ti 18 1a 26,3%.106

Sy xuét hién THA sém ¢ nhirng nguoi tré c¢d thé do anh huong cua 16i séng
khong lanh manh, 4p luc tdm Iy x4 hoi, anh huong tir yéu t6 THA gia dinh va tac

dong bai gen.

Tudi khai phat THA 1a mot yéu td tién lwong quan trong ddi véi bénh nhan
THA. Su xuat hién THA cang sém cang lam tang nguy co ton thuong co quan dich.
Nghién ciu CARDIA do tac gia Karri Suvila thuc hién trén 2680 bénh nhan c6 tudi
tir 18 cho dén 30 tudi va huyét ap theo ddi 8 1an trong thoi gian tir 1985 —2011. Nhiing
ngudi nay duoc xac dinh c6 THA khi do huyét ap trong 2 1an kham lién tiép c6 muc
huyét ap > 140/90 mmHg va phai dung thuéc ha ap. Tudi khai phat THA duoc ghi
nhan. Nhitng nguoi tham gia dugc kham va lam xét nghiém can thiét dé danh gia phi
dai that trai, ri loan chirc ning tam truong, voi hod dong mach vanh va tiéu albumin
vao nam 2010 — 2011. Két qua cho thay so véi nhém KTHA, nhdm c6 tudi khai phat
THA < 35 tudi c6 nguy co phi dai that trai voi OR 14 2.29 (KTC 95% 1,36-3,86),
nguy co voi hoa dong mach vanh véi OR la 2,94 (KTC95% 1,57-5,49), tiéu albumin
v6i OR 12 1,12 (KTC95% 0,55-2,29), va rdi loan chirc ning tam truong that trai voi
OR 14 2,06 (KTC95% 1,04-4,05). Trong khi nhom khoi phat THA > 45 tudi khdng

1am ting nguy co ton thuong co quan dich so véi nhém ching. 1%

4.1.3 Thira can — béo phi

Trong nhdm THA, ti I¢ thira can va béo phi chiém ti 18 kha cao 1a 68,91%. Két
qua cua ching toi twong tu tac gia Nguyén Hoang Anh. Ti 1¢ thira can, béo phi lan
luot 12 25,2%:; 38,8% Vi d6i tuong bénh nhan ngoai tri va noi tra tai bénh vién Nhan
dan Gia Dinh.108

Trong nhém KTHA, nhém c6 BMI binh thuong chiém ti 18 cao nhat. Nnom
THA c6 ti 18 thira can - béo phi cao hon so voi nhém KTHA. Diéu nay cho thay ti 18

thira can va béo phi c6 méi lién quan chat ché voi THA.
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4.1.4 C4c yéu té nguy co tim mach khac

Theo dinh nghia cia WHO, dn min khi lwong Natri tiéu thu > 2g mdi ngay hay
lugng NaCl tiéu thu > 5g mdi ngay.* Theo khao sat cua tac gia Paul N. Jensen vao nam

2018 cho thdy, lugng NaCl tiéu thy trung binh ciia nguoi Viét Nam [a 10g/ mdi ngay. 1%

Bdng 4.1. So sanh cac yéu té nguy co tim mach véi cac tac gid

i Hat Lam it hoat | Tién cin
n r

thuoc dung dong | THA gia
man | e

la rwou bia | the lwc dinh

Nguyén Thi Ngoc Thanh'°

7,1% 34,4%

126 (2017)
Nguyén Hoang Anh?os

13%
147 (2018)
Chung toi

65,13% | 14,9% | 42,28% | 34,87% | 68,91%

238 (2018)

Ti 1€ an man trong dan s chung la 57,11%, ti 1€ nay & nhom THA la 65,13%
cao hon so vdi nhom KTHA 1a 48,93%. Tuy nhién, nhin chung ca hai nhém THA va

KTHA déu c0 ti 18 c¢6 thoi quen dn man kh cao.

Khao sat caa tac gia Nguyén Thi Hong Diém thuc hién khao sat vao nam 2019
trén 1189 ngudi Viét Nam. Két qua cho thay, ti 18 tu danh gia théi quen tu dn man
cua ngudi Viét Nam 1a 16%, ti Ié nay thap hon so véi nghién ctu cua ching t6i. 110
Sy khac biét ¢6 18 do viéc khai thac thong tin tir ngudi bénh cung cap théng qua bang
cau hoi ma khong phai bang cach xac dinh lugng mudi bénh nhan tiéu thu mdi ngay
hay dinh lwong Natri bai xuat qua nudc tiéu. Do d6 thong tin vé thoi quen dn min ¢6

thé mang tinh chu quan.

Ti Ié hat thude 14 trong nghién ciu cua ching toi 1a 14,29%, lam dung ruou bia
la 45,28%, ti 1& bénh nhan it hoat dong thé luc 1a 34,87%. So sanh gitta cac yéu t ht
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thudc 14, lam dung ruou bia va it hoat dong thé lec, ching tdi nhan thiy khdng co su
khéc biét gitra nhém THA va KTHA. Diéu nay c6 I8 do chiing t6i khao sat nhitng ngudi
dang trong d6 tudi lao dong. DAy la nhitng dbi twong dé bj anh hudng cua vé tac dong
tam ly cua sy phat trién kinh té thi truong, ap luc kinh té x& hoi. Diéu nay lam gia ting
nhitng thdi quen xau nhu ht thudc 14, sir dung thirc udng c¢é cn va su it hoat dong thé
lyc va sir dung nhiéu loai thire dn nhanh. Chinh vi vay khi khao sét gitra hai nhom THA

va KTHA, chiing t6i khdng nhan thay su khac biét vé cac yéu td nguy co nay.

Nghién ctru ching toi khao sat tién can THA gia dinh dua vao tién sir co THA
cua cha hoic me cta bénh nhan. Ti 18 bénh nhan THA c6 tién sit THA gia dinh 1a
68,91%. Ti I¢ THA gia dinh cao & nhitng bénh nhan THA, cho thay c6 anh huéng
cua yéu té di truyén dbi vi THA. Bén canh d6, nhitng nguoi sé trong cing mot gia
dinh c6 cung mdt moi truong va anh huong cac thdi quen sinh hoat nhu nhau (cung
ché do an, ché do sinh hoat) diéu nay lam gia tang ti 16 THA trong nhiing gia dinh c6
tién sit THA.

Tién sit THA gia dinh trong nhém KTHA ciing ghi nhan dugc 43,35%. Tién st
THA 1a mot yéu té nguy co khdng thé thay doi d6i véi THA. Tinh di truyén caa THA
da duoc chirng minh ré rang nhiéu nghién ciru trong gia dinh co tién sit THA. C6 sy
lién quan gitra THA ¢ anh chi em rudt va gitta cha me va con céi cua ho. Trong d6
yéu té gen anh hudng dén 30% sy thay doi cua huyét 4p. Trong nghién ciru THA gia
dinh, ti 16 THA & ngudi con 12 25% va & anh em sinh d6i thi ti 18 bi mac THA 12 65%.
111 Tjén st THA gia dinh duoc cho 1a c6 lién quan dén ting gip d6i nguy co THA so
vé6i nhitng nguoi khéng cé tién sit THA gia dinh va khéng phu thugc vao can nang.
Diéu nay cho thdy can tim soét tién sit THA gia dinh & ca nhitng ngudi khong bi
THA. Nhiéu nghién cau ghi nhan rang, & nhitng ngudi ¢6 tién sir THA gia dinh mac
du chua c6 THA, nhung di ghi nhan sy thay d6i sém hinh thai tim (ting d6 day va
tang khdi luong co thét trai). Vi vay, & nhitng ngudi tré c6 cha hoic me bi THA la
mot nhom nguy co, can dugc theo dbi chat ché. Tam soat tién sit THA gia dinh va
cac yéu té nguy co khac ¢ nhimg nguoi khoe manh mang dén co hoi dé phat hién

sém cac yéu to dan dén THA, rat 1au tir trude khi chan doan THA duoc dua ra.'12
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4.1.5 Pai thao dwong va ri loan lipid mau

Trong nghién ciu ching toi ghi nhan ti 16 DT 9,16%. Ti I& nay kha thap so
véi tac gia Nguyén Thi Ngoc Thanh. 1° Ti I¢ TP trong nghién ctu caa ching toi
cd ti 18 kha thap, cd 1& do bénh nhan con tré tudi va dén kham chu yéu chuyén khoa
tim mach. Khi so sanh véi nhom KTHA, chung t6i ghi nhan ti 16 DTD trong nhom
THA cao hon so véi nhém KTHA.

Bdang 4.2. So sanh két qud Vvé ti 1é réi loan lipid mau ¢ cac nghién ciru khac

Pai | Roiloan Ting < .
, . Tang | Giam Tang
thao lipid Cholesteorol _ _
. LDL-c | HDL-c | Triglyceride
dwong mau TP
Nguyén Thi ot 86
Ngoc Thanh* 0/ 43,65% | 43,65% | 61,9% 61,7%
0
216 (2017)
Cao Ngoc Mai
Han 91,1%
270 (2018)
Nguyén
Hoang Anh® 82,3% 37,4% 39,5% | 55,1% 57,1%
147 (2018)
Chung toi
9,16% | 93,70% 65,55% 72,27% | 43,70% 65,97%
238 (2018)

THA va BTD 14 hai tinh trang bénh 1y thuong di kém véi nhau. Nguoi DTD ¢6
nguy co THA gap 2 lan so véi ngudi khong c6 DTP. Hon nita nguoi THA thudng c6
tinh trang dé khang insulin do d6 lam ting nguy co mic DTD hon o0 V&i ngudi ¢6

huyét ap binh thuong. '

Chung t6i str dung tiéu chuan chan doan rdi loan lipid mau theo huéng din cua
ESH/ESC 2013, ti I¢ réi loan lipid méau chiém téi 93,7%. Két qua nay tuong tu Voi
c4c tac gia Cao Ngoc Mai Han (91,1%), 113 Nguyén Hoang Anh (82,3%). 108 Két qua
nay cho thay rdi loan chuyén hoé lipid mau Ia rdi loan di kém thuong gip ¢ bénh
nhan THA.
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Trong céc loai réi loan lipid mau, ching t6i ghi nhan ting LDL-c, giam HDL-c
va tang triglycerid déu chiém ti I¢ kha cao. Két qua nay twong tu Vi C4c tac gia

Nguyén Hoang Anh va Nguyén Thi Ngoc Thanh. 108115

Khi so sénh v&i nhom KTHA, chung t6i ciing ghi nhan cac dang réi loan chuyén

hod lipid mau & nhom THA déu c6 ti 1 cao hon so véi nhém KTHA.

THA va r6i loan lipid mau Ia nhitng yéu t6 nguy co quan trong di véi bénh tim
mach. Sy cing ton tai caa THA va réi loan lipid mau thuong dugc quan sat thay trong
thuc hanh 1am sang hang ngay va két qua quan sat caa nghién cau nay phu hop véi
cac dic diém co ban cua nhitng ngudi tham gia nghién cttu 1am sang. Cac nghién ctu
dich t& hoc trén céc dan s cling da bao cdo rang tang dan huyét ap hoac ty Ié THA
c6 lién quan dén su gia ting ndng do lipid méau.!® Ly do giai thich cho méi quan hé
nay 1a THA va réi loan lipid méau chia sé nguyén nhan sinh Iy bénh pho bién, chang
han nhu béo phi va rdi loan phéng thich adipocytokine tir mé mé&. Nhiing thay doi
nay c6 thé 1am suy yéu qua trinh diéu hoa huyét ap va diéu nay khién nhirng ngudi bi

rbi loan lipid mau ddi dién véi sy xuat hién cia THA. 17
4.1.6 Phi dai that tréai

Trén siéu Am tim, ching t6i xac dinh phi dai tht trai dua vao diém cat 1a LVMI
> 115g/m? & nam va > 95g/m? & nir. 18 Két qua nghién ctu ciia ching toi cho thiy c6
22,69% bénh nhan THA c6 phi dai that tréi. Ti & nay cta ching t6i thip hon so véi tac
gia Nguyén Hoang Anh la 48,3% va tac gia Cao Ngoc Mai Han la 48,5%. 108113

Khdi luong co thét trai bi anh hudng bai nhidu yéu té nhu tudi, BMI, thoi gian
méac THA, d6 loc cau than, dai thdo dudng va su tudn tha diéu tri THA. Tac gia Jeng
nhan dinh, tudi 12 yéu té nguy co doc lap lam gia ting khéi co that trai (p = 0,04) sau
khi loai trir anh huéng cac yéu t6 chi sé khdi co thé, giéi tinh, kiéu gen caa SNP
M235T. 11° C6 18 do dan s6 ciia chling toi tré hon nhiéu so véi cac tac gia con lai, nén
su tac dong gitra tudi va phi dai that tréi chua biéu hién rd rang. Tudi trung binh trong
nghién ctiu cua tac gia Nguyén Hoang Anh (59,0 + 11,6 tudi), tc gia Cao Ngoc Mai
Han (68,2 + 13,4 tuoi).1%813 Ngoai ra, mot s6 bénh 1y di kém goép phan lam gia ting
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ti 1& phi dai that trai. Tac gia Cao Ngoc Mai Han ghi nhan ti I& bénh than man 59,3%;
dai thdo duong 31,5%.%2 Trong khi d6, chung t6i ti 1& dai thao duong trong nghién

ctru ching t6i thap hon va khdng c6 bénh nhan cé bénh than man.
4.2 Tan suat kiéu gen va alen cia cac SNP
4.2.1 Kiéu gen va alen ciia SNP M235T

Trong nghién ciru cua chdng toi, tan suat kiéu gen cua SNP M235T ¢ dan sé
chung, nhém THA va nhém KTHA déu c6 phan bé theo HWE. Do d6 kiéu phan b

tan suat kiéu gen nay c6 tinh ngau nhién va dai dién cho dan s nghién cuu.

Trong ca 2 nhdm THA va KTHA, kiéu gen ddng hop tir TT chiém ti 1¢ cao nhat,
tiép theo 1a kiéu gen di hop tir MT va cudi cuing l1a kiéu gen dong hop tor MM. Kiéu
gen MM chiém ti I& kha nho, chi ghi nhan xuat hién trong nhdm KTHA.

So séanh tan suat phan b kiéu gen cua SNP M235T vai tac gia khac & nhoém

THA va khéng THA lan luot dugc trinh bay trong bang 4.3 va bang 4.4.

Trong nhém THA, tan suat phan b cac kiéu gen trong nghién ctu cua ching
t6i twong tu Voi tan suat phan bo cac kiéu gen SNP M235T cua tac gia Takuji
Kishimoto (Nhat Ban), Li-Dan Ji (Trung Quéc), Kh. D Singh (Ving Nam An Do),
M. Shamaa (Ai Cap) va ME. Kooffreh (Nigeria).

Bén canh do, tan suat phan b kiéu gen cia SNP M235T trong nghién ctiu caa
chung t6i ciing c6 su khac biét tan suat kiéu gen cua cac tac gia khac. Té4c gia
Srivastava (Vung Bic An Dg) Yee How Say (Malaysia), Sandar Khin (Myanmar),
Agatran (Thé Nhi Ky) va Mondry (Dic) cho thay kiéu gen MT chiém wu thé trong
dan sé nghién ciru. Trong khi do, tac gia W. Niu, khao sét trén dan toc Han thuoc

Trung Qudc, lai cho thay kiéu gen MM 14 kiéu gen chiém ti 18 cao nhat.

Tan suat kiéu gen TT cua ching toi 1a 84,03%. So sénh vai cac tac gia khac,
kiéu gen TT cua ching tdi cao hon & c4c dan toc & khu vuc chau A khac (21,7% -
76%) va cao hon so v6i ngudi chau Au (20% - 35,9%). Ti I¢ kiéu gen TT cua ching

t6i nam trong khoang phan bd tan suat cua ngudi chau Phi (63,9 - 88%).
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Kiéu gen MM cua ching ti lai rat thap va khong ghi nhan duoc ¢ nhom THA.
Tan suat kiéu gen MM ciing it phé bién trong cac nghién cau cua tac gia Takuji
Kishimoto (Nhat Ban), Li-Dan Ji (Trung Quéc), Sandar Khin (Myanmar), ME.
Kooffreh (Nigeria), Mondry (Ptc). Tan suat kiéu gen MM & ngudi chau A dao dong
trong khoang 2,7 — 49,9%, ngudi chau Au vao khoang 2,7 — 32% va ngudi chau Phi
vao khoang 0,7 — 14,5%.

V& alen, trong nghién ciru caa ching toi, alen T 1 alen chiém wu thé véi ti Ié
92%. Ti I& nay cao hon so véi ti & alen T trong cac nghién ctu trén cac dan s ¢
ngudi chau A (31% — 80%), chau Au (45% —67%) va nam trong khoang phan bé tan
suat ctia nguoi chau Phi (75% — 94%).

Trong nhdm KTHA, tan suat phan bé cac kiéu gen SNP M235T cua ching toi
tuong tu VGi tan suat phan bo céc kiéu gen SNP M235T cua tac gia Kishimoto (Nhat
Ban), Li-Dan Ji (Trung Quéc), Kh. D Singh (Ving Nam An B¢) va ME Kooffreh
(Nigeria). Tan suit phan b kiéu gen cua ching toi khac voi tan suat phan bé kiéu
gen cua tac gia khéac. Tac gia Sandar Khin (Myanmar), Agatran (Thoé Nhi Ky) va
Mondry (Puc) Srivastava (ving Bic An Do) cho thay kiéu gen MT chiém wu thé.
Bén canh d6 cac tac gia W. Niu (dan toc Han thuoc Trung Qudc), Srivastava (Vung
Bic An Bo) Yee How Say (Malaysia) va M. Shamaa (Ai Cap) cho thay kiéu gen MM
chiém wu thé trong nhém KTHA.

Tan suat kiéu gen TT ciing xuét hién vai ti 1é rat cao 1a 75,54%. Ti 1& nay cao hon
S0 V6i cac dan toc ngudi chau A khac (9,72% - 53,3%) va nguoi chau Au (2,7% - 32,1%)
va nam trong khoang phan b tan sut ciia nguoi chau Phi (8,3%-92%). Kiéu gen MM
12 1,72% thap hon so vé6i cac dan toc & ngudi chau A (4%-67,8%), ngudi chau Au (4,6%
—31,1%) va nam trong khoang phan bé tan suat ciia nguoi chau Phi (0,3% — 68,3%).

Vé alen, trong nghién ctru cua ching tdi, alen T 1a alen chiém wu thé véi ti 18
87%. Ti Ié nay cao hon so v¢i ti I¢€ alen T trong cac nghién ctu trén cac dan toc o
ngudi chau A (20% — 80%), chau Au khoang 64% va nam trong khoang phan b tan
suat cua nguoi chau Phi (29% — 96%).
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Bdng 4.3. Tdan sudt kiéu gen va alen ciza SNP M235T ¢ nhém THA trong céac

nghién ciu
Tac gia (n, nim nghién ciru) MM MT TT AI\I/Ie " A_Ire "
Chau Phi
ME. Kooffreh (Nigeria) 8 0 o . . 0
(612,2013) 0,7% 10,9% 88,0% 6% 94%
(A 80
(l\ggsgegnll;; (Ai Cap) 145% | 21,7% | 63,9% | 25% | 75%
Chau Au
Agachan (Tho Nhi Ky) 78 0 . 0 0 0
(109, 2003) 32% 48% 20% 55% | 45%
Mondry (Dtrc) 120 0 0 . o 0
(628,2005) 2,7% 61,4% 359% | 33% | 67%
Chau A
Takuji Kishimoto (Nhat Ban)'? 0 . 0 0 0
(201,2001) 5% 32% 63% 20% | 80%
W.Niu (nguoi Han — Trung
Qudc) % 49,59% | 38,48% | 11,94% | 31% | 69%
(1089,2009)
Li Dan Ji (Trung Quéc) 0 0 0 0 0
(10547,2010) 6,90% | 35,80% | 57,30% | 25% 75%
Srivastava (An D) 122 . . . . .
(250,2012) 44,8% | 48,0% 1,2% 69% | 31%
i A AY 12

;)hl' 4[)) Singh (AnDO) (2L 15 000 | 118% | 76,0% | 25% | 75%
Yee How Say (Malaysia ) o o 0 o 0
(101,2015) 31,6% | 455% 21,7% | 55% | 45%
Sandar Khin (Myanmar) 62 0 o 0 o o
(72,2017) 2,7% 62,5% 34,7% | 35% | 65%
Chung toi

[0) 0, [0) [0) (o)
(238,2018) 0,00% | 15,97% | 84,03% | 8% 92%




93

Bdng 4.4. Tan sudt kiéu gen va alen ciza SNP M235T ¢ nhom KTHA trong cac

nghién ciu

Tac gia (n,nim nghién cwru) MM MT TT AI\I/Ie " A_Ire n
Chau Phi
ME. Kooffreh (Nigeria) 8 0 . o . .
(696,2013) 0,3% 7,5% 92% 4% 96%
M. Shamaa (Ai Cap) &° o 0 . . .
(60,2013) 68,3% | 23,3% 8,3% 71% 29%
Chau Au
Agachan (Tho Nhi Ky) 78 0 0 . . .
(86, 2003) 31,1% | 66,2% 2,7% 36% 64%
Mondry (Dtrc) 120 0 0 0 . .
(720,2005) 4,6% 63,3% | 32,1% | 36% | 64%
Chau A
Takuji Kishimoto (Nhat Ban) 2! 0 0 0 . .
(201,2001) 4% 33% 64% 20% 80%
W.Niu (nguoi Han — Trung
Qudc) % 53,56% | 38,98% | 7,45% | 27% 73%
(926, 2009)
Li Dan Ji (Trung Quéc) 0 0 0 0 0
(9217,2010) 7,9% | 38,80% | 53,3% 18% 2%
Srivastava (An D) 122 . . . . .
(250,2012) 61,6% | 36,0% 2,4% 80% 20%

i A A 12
;)hl' 4[)) Singh (AnDO) (2111 16 con | 3869 | 44.9% | 33% | 67%
Yee How Say (Malaysia ) o 0 o 0 .
(87,2015) 67,8% | 20,6% | 115% | 78% 22%
Sandar Khin (Myanmar) 62 o o o 0 0
(72,2017) 23,6% | 66,7% | 9,72% | 57% 43%
Chung toi 0 0 0 0 0
(233.2018) 1,72% | 22,75% | 75,54% | 13% 87%
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Nhu vay, nghién ciu cua ching toi ghi nhan kiéu gen TT va alen T 1a phé bién,

trong khi d6 kiéu gen MM chiém ti 1¢ kha thap & ngudi Viét Nam.

Vin chua 13 vi sao ¢ sy khac biét vé tan suat kiéu gen TT & cac khu vuc dia ly
khac nhau va ngudi Viét Nam c6 ti 1é kiéu gen TT kha cao. Gia thuyét cho rang ngudi
Viét Nam duoc thira huang nhiéu yéu té di truyén trong qué trinh tién hoé va phan
nhanh caa Homo Sapiens. Trong qua trinh nay, cac nhom chung toc ¢ cac khu vuc
dia Iy va mai truong khac nhau, dudi tac dong ciaa chon loc tu nhién dan dén su khac

biét vé tan suat cua kiéu gen TT.1%

Téc gia Sharma cho rang, Alen T ¢6 18 12 alen tu nhién con alen M 1a bién thé
duogc hinh thanh trong qua trinh tién hoa. Alen T c6 lién quan dén sy ting nong do
AGT trong mau nén co thé anh huong dén hoat dong ciia RAS. Vi vay alen T c6 thé
la mot trong nhiing bién thé cua gen thuc day tang natri tai hap thu va lam huyét ap
tang. Piéu nay c6 lién quan dén su thich nghi cua loai Ngudi véi moi trudng song.
Hominids 1a mot chi ngudi €6, ¢ 18 hau nhu chi 4n chay trong triéu nam trudce, do d6
ché @6 an udng cua ho chua rét it natri va mot lugng 16n kali. Day c6 thé 1a mot moi
truong chon loc manh. Chinh ap luc chon loc d6 c6 thé gitp cac co ché gitt mudi da

phét trién trudc d6 trong thuc vat, tao ra cac alen cho phép tai hap thu mubi toi uu.®
4.2.2 Kiéu gen va alen caa bién thé 1/D

Trong nghién ciru caa chdng t6i, trong nhom THA tan suat phan b kiéu gen
cua bién thé I/D khong tuan theo HWE. Do d6 day la mau bénh 1y, trong dé su gia
tang cua ti 1& bién thé 1am ting hay giam biéu hién cua kiéu hinh, diéu d6 c6 nghia 1a
mot so thay doi tién hoa dang dién ra trén bién thé dang duoc xem xét. 1

Déi v6i nhom KTHA, tan suat phan bé kiéu gen cua bién thé 1/D tuan theo

HWE. Kiéu phan b nay c6 tinh ngau nhién va dai dién cho dan sé nghién cau.

O nhém THA va KTHA, kiéu gen dong hop tir 11 chiém ti 1¢ cao nhat, tiép theo
la kiéu gen di hop tir ID va cudi cung la kiéu gen ddng hop ta DD. Alen | 1a alen
chiém wu thé. So sanh tan suat phan b kiéu gen cua bién thé 1/D & nhém THA va

KTHA cua cac tac gia khac lan luot duoc trinh bay trong bang 4.5 va bang 4.6
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Trong nhém THA, nghién ctu cua ching tdi cho thiy kiéu gen 11 chiém uu thé,
trong khi d6 nghién ciru cua tac gia trén cac dan toc khac tai chau A (Trung Qudc, An

D6), ngudi chau Phi, ngudi chau Au lai cho thay kiéu gen 1D hoic DD chiém uvu thé.

Bdng 4.5. Tan sudt kiéu gen va alen cza bién thé 1/D ¢ nhom THA trong céac

nghién criru

Tac gia (n, nim nghién ciu) I ID DD Allen Alen D
Chéau Phi
Kooffreh (Nigeria) . . ; ) ]
(612,2014) 12,00% | 43,00% | 45,00% | 33% 67%
Amrani (Algeria) 1% . . . ] ]
(75,2015) 33,33% | 53,33% | 13,33% | 60% | 40%
D.Tchelougou (Burkina Faso) 0 0 . ) ;
125 (202,2015) 4,95% | 28,52% | 66,83% | 36% 64%
Chau Au
Agachan (Tho Nhi Ky) 7 . . . ] 0
(109’ 2003) 0,9/0 54,1/0 45,0/0 28/0 72/0
Mondry (Dirc) 120 . . ) ] )
(628.2005) 26,88% | 49,52% | 23,58% | 52% | 48%
Chau A
W. Niu (Trung Qudc) *° . ; ) ] 0
(1089,2009) 31,86% | 43,50% | 24,60% | 54% | 46%
Li Dan Ji (Trung Qudc) ** . ; ) ] 0
(10547 2010) 32,30% | 43,30% | 24,30% | 54% | 46%

i A A) 12
;(;1'4? Singh (AnB0) ™ (211, | 16 9605 | 41,710 | 39,34% | 40% | 60%
Krishnan (An D) 3 . . , ) )
(208,2016) 28,30% | 32,60% | 38,90% | 45% 55%
Singh M (An bg) 12 . . . ) )
(222,2016) 29,70% | 38,70% | 31,50% | 49% 51%
Chung toi o . . . .
(238,2018) 53,36% | 28,57% | 18,0/% | 67% | 33%

Trong nhdm THA, tan suat kiéu gen Il trong nghién ctu cua ching toi l1a
53,36%, cao hon so v&i cac dan toc khac ngudi chau A (18,96% — 32,30%), nguoi
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chau Au (0,9% — 28,86%) va ngudi chau Phi (4,95% — 33,33%). Tan suat kiéu gen
DD trong nghién ct:u cta chdng toi 1a 18,07%, tan suat nay caa ching toi thap hon
so v&i cac két qua nghién ctru khéc trén ngudi chau A va chiau Au. Trén ngudi Trung
Qudc, tan suat kiéu gen DD dao dong tir 24,30% — 24,60%. Trén ngudi An D9, tan
suit kiéu gen DD dao dong tir 31,50% — 39,34%. O ngudi chau Au, tan suat kiéu gen
DD dao ddng tir 23,58% — 45,00%. Tan suat kiéu gen DD cua ching toi nam trong
khoang tan suat phan b kiéu gen DD cua ngudi chau Phi (13,33% — 68,83%).

Vé alen, alen | 1 alen chiém wu thé véi ti 1¢ 67,65%. Két qua nay tuong ty V6i
hau hét cac tac gia. Ti 16 alen D trong nghién ctu cia ching toi 1a 32,35%, thip hon
so Vi ti 18 alen D trong cac nghién ctru trén céc dan toc nguoi chau A khac (46% —
60%), chau Au (48% — 72%) va ngudi chau Phi (40% — 67%).

Déi véi nhdm KTHA, nghién ctru chiing t6i cho thay kiéu gen Il chiém uu thé.
Két qua nay twong tu Vai cac tac gia Kirhnan (An Do), M. Singh (An D) va Amrani
(Algeria). Két qua chiing tdi khac véi céc tac gia khac. Tac gia Kh. D Singh (An Do),
Li Dan Ji (Trung Quéc), Kooffreh (Nigeria), Agatran (Thé Nhi Ky) va Mondry (Pirc).

cho thay kiéu gen 1D la kiéu gen chiém wu thé.

Tan suat kiéu gen Il trong nghién ciru ching toi 1a 48,07%, tan suat nay nam
trong khoang phan bé tan suat kiéu gen 11 cia cac dan toc nguoi chau A khac (24,17%
— 53,70%), ngudi chau Phi (12,00% — 41,63%) va cao hon so véi ngudi chau Au
(20,00% — 26,80%).

Tan sut kiéu gen DD 1a 10,73%, tan suat ndy caa ching toi thap hon so véi cac
két qua nghién ctru khac trén cac dan toc nguoi chau A khac va chau Au. Trén nguoi
Trung Qudc, tan suat kiéu gen DD dao dong tir 17,80% — 18,90%. Trén An Do, tin suat
kiéu gen DD dao dong tir 20,00 %-— 31,75%. O ngudi chau Au, tan suat kiéu gen DD dao
dong tir 23,60% — 42,4%. Tuy nhién, tan suat kiéu gen DD cua ching tdi nam trong
khoang tan suat phan bé kiéu gen DD ctia ngudi chau Phi (2,86% — 38,00%).

Alen | 1a alen chiém wu thé véi ti I¢ 68,67%. Két qua nay tuong tu véi hau hét

c4c tac gia. Ti 1& alen D trong nghién ct:u cua ching tdi 1a 31,33%, thip hon so vdi ti
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I¢ alen D trong cac nghién ctu trén cac dan toc ngudi chau A khéac (33% — 54%),
chau Au (52% — 53%). Tuy nhién, ti 1 alen D cua ching tdi nam trong khoang ti I¢
alen D cua nguoi chau Phi (21% — 63%).

Bdng 4.6. Tan sudt kiéu gen va alen cia bién thé 1/D nhém KTHA trong cac

nghién ciu

Tac gia (n,nam nghién ciru) I ID DD Alenl | AlenD
Chéu Phi
Kooffreh (Nigeria) © 0 0 0 0 0
(612,2014) 12,00% | 50,00% | 38,00% | 37% 63%
Amrani (Algeria) 1% 0 0 0 0 0
(70,2015) 61,43% | 35,71% | 2,86% | 79% 21%
D.Tchelougou (Burkina Faso) 0 0 0 0 0
125 (204,2015) 13,24% | 50,98% | 35,78% | 39% | 61%
Chau Au
Agachan (Tho Nhi Ky) 7 0 0 0 0 0
(86, 2003) 20,0% | 37,6% | 424% | 4% 53%
Mondry (Dtrc) 120 0 0 0 0 0
(720,2005) 26,80% | 49,55% | 23,60% | 48% 92%
Chau A
W. Niu (Trung Qudc) % 0 0 0 0 0
(926,2009) 32,40% | 47,80% | 18,90% | 57% 43%
Li Dan Ji (Trung Quéc) 0 0 0 0 0
(9217,2010) 35,40% | 46,80% | 17,8% 59% 41%

; A Ay 12
i~ 4'? Singh (AnDO) ™= (1L, | 54 1706 | 44,08% | 31,75% | 46% | 54%
Krishnan (An Dg) 13 0 0 0 0 0
(220,2016) 53,64% | 26,36% | 20,00% | 67% 33%
Singh M (An Do) 18 0 0 o 0 0
(218,2016) 53,70% | 23,70% | 22,09% | 66% 34%
Chung toi o o o o o
(233,2018) 48,07% | 41,02% | 10,73% | 69% 31%

Nhu vay, trong nghién ciu cua ching t6i, kiéu gen Il va alen | chiém uu thé
trong nhom THA va KTHA. Tan suat kiéu gen DD & nhém THA va trong nhém

KTHA cua ching toi thip hon so vé&i cac dan toc chau A khac va ngudi chau Au.
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Sy khéc biét vé ti 1& kiéu gen 11 va kiéu gen DD & cac dan toc va chang toc khac
nhau duoc cho 12 két qua cua su chon loc tu nhién do su thich nghi trong su di cu cua
loai ngudi. Trong khao sat cua ching toi cho thay kiéu gen Il trong khao sat cao hon
so vai kiéu gen 1l trong HWE. Diéu nay cho thay c6 mot dot bién dang xay ra va lam
su gia tang Su Xuat hién caa bién thé 1.

4.2.3 Kiéu gen va alen ciia SNP A1166C

Trong nghién ciru ctia ching toi, tan suat kiéu gen cua A1166C ¢ nhom THA
va KTHA déu c6 phan b theo HWE, do d6 tan suat phan b kiéu gen nay l1a ngau
nhién va dai dién cho dan sé nghién cuu.

Trong ca 2 nhom, Kiéu gen dong hop tir AA chiém ti Ié cao nhat, tiép theo la
kiéu gen di hop tir AC. Kiéu gen dong hop tir CC chiém ti 1¢ kha nho, chi ghi nhan
duogc sy xuat hién cia kiéu gen nay trong nhom KTHA. Tan suat kiéu gen AC va kiéu
gen CC & 2 nhom khéong cd sy khac biét. Alen A 1a alen chiém wu thé.

So s&nh vai tac gia khac & nhom THA va khéng THA lan lugt duoc trinh bay
trong bang 4.7 va bang 4.8.

Trong nhom THA, kiéu gen AA chiém uu thé va tan suat phan b kiéu gen phu
hop dic diém phan b tan suat kiéu gen vai cac tac gia nghién ciu ¢ dan toc nguoi
chau A khac, chau Phi va chau Au.

Kiéu gen CC khdng xu4t hién trong nghién cau, két qua nay tuong tu nhu két
qua cua tac gia Sugimoto (Nhat Ban) va Kooffreh (Nigeria). Tan suat kiéu gen CC
phu hop tan suit phan b kiéu gen cua dan toc ngudi chau A khac (0,00%-18,48%),
chau Phi (0,00%-8,40%) va thip hon so véi ngudi chau Au (5,80% — 10,00%)
tac gia. Ti I¢ cua alen C trong nghién ciu caa ching tdi 13 5,25%, thap hon so véi ty 18
duoc bao cao & nguoi chau Au (23% — 29%), nhung nam trong khoang phan bd tan suat

kiéu gen cua cac dan toc nguoi chau A khéc (2% —38%) va nguoi chau Phi (1% — 20%).

Trong nhom KTHA, kiéu gen AA chiém wu thé va phi hop dic diém phan b

tan suat kiéu gen cua cac tac gia nghién ctiru & cac dan toc nguoi chau A khac, chau
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Phi va chau Au. Tan suat kiéu gen CC 0,86% la niam trong khoang phan bé tan suit
phan bd kiéu gen cua dan toc nguoi chau A khéc (0,6% — 20,38%) va ngudi chau Phi
(0,00% — 8,40%), va thép hon & ngudi chau Au (1,20% — 4,00%).

Alen A 12 alen chiém wu thé véi ti 16 92,70%. Két qua nay twong tu vSi hau hét
c4c tac gia. Ti 16 cua alen C trong nghién ctu cua ching tdi 1a 7,30% thap hon so Vi
ti 1& duoc bao c4o ¢ nguoi chau Au (16% — 20%), cac dan toc nguoi chau A khac (8%

— 40%), nhung nam trong khoang phan bé ti 1 caa ngudi chau Phi (1% — 21%).

Bdng 4.7. Tdn sudt kiéu gen va alen ciza SNP A1166C nhom THA trong céc

nghién cizu

Téc gia (n,nAm nghién ciu) AA AC CcC A'I: n Alce n
Chau Phi

?glggcgg‘ (Nigeria) 7 98,40% | 1,16% | 0,00% | 99% | 1%
(Hs-ggugc')ﬂf;‘ (Tunisia) **2 64,70% | 30,60% | 4,70% | 80% | 2%
?gé’sggfga (AiCap) 7 66,30% | 25,30% | 8,40% | 94% | 6%
Chau Au

g-sg’zzigg 1()53'3”) - 52,00% | 38,00% | 10,00% | 71% | 29%
é%zt’fggo é)Thé NhTKy) ™ 60,60% | 33,60% | 580% | 77% | 23%
Chau A

?5%28{)2 )(Nh‘?‘t Ban) 82,60% | 17,40% | 0% | 91% | 9%

W.Niu (Trung Qudc) 9
(1089,2009)

Kh. D Singh (AnDd) 12 (211,
2014)

S.Chandra (An o) 4

(250, 2014)

Chung toi

(238,2018)

67,40% | 24,05% | 8,53% 79% 21%

41,71% | 39,81% | 18,48% | 62% 38%

40,40% | 45,60% | 4,80% 63% 37%

89,50% | 10,50% 0% 95% 5%
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Két qua nay cho thay tan suat va phan bé kiéu gen cua SNP A1166C gidng véi

cac dan toc khac. Trong d6 alen C va kiéu gen CC rat it gap ¢ nguoi Viét Nam.

Bdng 4.8. Tan sudt kiéu gen va alen ciza SNP A1166C ¢ nhom KTHA trong céc

nghién ciu
Tac gia (n,nam nghién ciru) AA AC CcC Alen A | AlenC
Chau Phi
M. Kooffeh (Nigeria) %/
(612, 2013) 99,02% | 0,08% | 00% | 99% | 1%
H.Soualmia (Tunisia) 1?8
(428, 2014) 65,5% | 30,7% | 3,9% | 81% | 19%
M. Shamaa (Ai Cap) "’
(60, 2016) 66,3% | 253% | 84% | 7% | 21%
Chau Au
G. Dzida (Balan) 1%
(150, 2001) 64,00% | 32,00% | 4,00% 80% 20%
Agatran (Tho Nhi Ky) 78
(86, 2003) 74,10% | 24,70% | 1,20% | 84% | 16%
Chau A
Sugimoto (Nhat Bén) 1%
(631, 2004) 84,30% | 14,1% | 06% | 92% | 8%
W.Niu (Trung Quéc)

! 0 ! 0 ’ 0 0 0
(926, 2009) 67,93% | 28,73% | 3,35% 82% 18%
Kh. D Singh (An Dg) 12
(211 gollr;g) (An Do) 40,28% | 39,34% | 20,38% | 60% 40%
S.Chandra (An Do) *

! 0 ' 0 ’ 0 0 0
(250, 2014) 62,0% | 32,2% | 4,80% 79% 21%
Chung toi

y (0} , 0 , (s) ) o
(233, 2018) 86,27% | 12,88% | 0,86% 93% 7%
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Nhu vay ¢ ngudi Viét Nam, bién thé M235T c6 alen T chiém wu thé va kiéu
gen TT chiém ti Ié cao nhat. Bién thé I/D c6 alen | chiém wu thé va kiéu gen 11 chiém
ti 1¢ cao nhat. Bién thé A1166C c6 alen A chiém wu thé va kiéu gen AA chiém ti Ié

cao nhét.
4.3 Kiéu gen ciia cac bién thé va tri sé huyét &p
4.3.1 SNP M235T

Két qua nghién ciru caa ching tdi cho thay tri s6 HATT trung binh va HATTr
trung binh khdng c6 su khac biét giita cac kiéu gen cia SNP M235T ¢ nhom THA va
nhom KTHA. Két qua nay tuong déng véi tac gia Tran Thi Thu Huong, tac gia Yee-

How-Say va tac gia Kishimoto.

Téc gia Tran Thi Thu Huong khao sat méi lién quan gitra SNP M235T véi Pai
thao dudng type 2. Tat ca bénh nhan tham gia khao sat déu c6 THA va dang dung
thude diéu tri THA. Két qua phan tich cho thay HATT trung binh & kiéu gen TT va
nhom kiéu gen (MM+MT) lan luot 14 143,2 + 14,4 mmHg va 146,4 + 15,9, su khac
biét khong co y nghia théng ké. Tuong tu HATTr trung binh ¢ & kiéu gen TT va
nhom kiéu gen (MM+MT) lan luot 12 83,6 + 7,1 mmHg va 81,4 + 6,6, su khac biét
khong c6 y nghia thong ké.!8

Nghién ctru cua tac gia Yee-How-Say thuc hién khao sat trén 101 nguoi THA
va 87 nguoi KTHA. Nhiing nguoi ¢c0 THA dugc chon trong nghién cuu la nhiing
nguoi c6 HATT > 140 mmHg va hoac HATTr > 90 mmHg va di st dyng it nhat 1
loai thube diéu tri THA. Tri s6 huyét ap duoc do tai thoi diém khao sat, huyét ap duoc
sau khi nguoi tham gia nghién ciu ngdi nghi ngoi khoang 10 phat. Két qua nghién
ctu cho thay, & nhom THA, kiéu gen TT, kiéu gen MT va kiéu gen MM c6 HATT
trung binh lan ot 12 150,8 +4,6 mmHg, 149,6 £ 3,1 mmHg va 150,9 + 3,7 mmHg,
su khac biét khong c6 y nghia thong ké&. HATTTY trung binh ¢ cac kiéu gen TT, kiéu
gen MT va kiéu gen MM lan luot 12 86,7 + 2,8 mmHg, 85,1 +1,9 mmHg va 81,6 +
2,2 mmHg, su khac biét khong c6 y nghia théng ké. Twong tw & nhom KTHA, HATT
trung binh va HATTT trung binh khong cé su khéc biét gitta 3 nhém kiéu gen.!t



102

Nghién ciru cua tac gia Kishimoto thuc hién khao sat trén 1001 nguoi Nhat Ban
gom 143 ngudi THA va 858 ngudi KTHA. Huyét ap duogc do tai thoi diém khao séat
va bang huyét ap tai hoi & tu thé ngdi. Két qua cho thiy khdng co su khac biét vé tri
s6 huyét 4p HATT va HATTr giira cac nhom kiéu gen. Kiéu gen MM, kiéu gen M T
va kiéu gen TT c6 HATT trung binh lan luot 1a 109,5 + 8,3 mmHg, 112,6 + 10,6
mmHg va 112,7 + 2,7 mmHg. Kiéu gen MM, kiéu gen MT va kiéu gen TT c6 HATTr
trung binh lan luot 12 69,8 + 7,5 mmHg, 72,2 + 8,6 mmHg va 72,3 + 8,2 mmHg.13!

Nhu vay, trong nghién ctru cia chdng toi kiéu gen cia SNP M235T khdng ¢6

lien quan véi su thay ddi cua tri s6 HATT va HATTr duoc khao sét tai phong kham.
4.3.2 Bién thé 1/D

Nghiéu ciru cua ching ti khdng thay co su khac biét tri sé6 HATT, HATTr gitra
3 nhom kiéu gen cua bién thé I/D. Két qua nay twong dong véi tac gia Jeng, tac gia

Stephen B. Harrap.

Nghién ctru cua tac gia Jeng nham khao sat mdi lién quan giira bién thé 1/D véi
khoi co that trai & 175 ngudi Trung Quéc ¢d THA. Khi khao sat mai lién hé gitra kiéu
gen cua bién thé I/D véi tri s6 huyét ap, két qua khao sét cho thay, kiéu gen 11, kiéu
gen ID va kiéu gen DD ¢6 HATT trung binh lan luot 12 151 + 12 mmHg, 151 + 15
mmHg va 155 + 16 mmHg, khéng c6 su khac biét gitra 3 nhom. Twong tw HATTr
trung binh & 3 nhdm kiéu gen 11, kiéu gen ID va kiéu gen DD lan luot 12 93 + 8

mmHg, 92 + 10 mmHg va 94 + 10, ciing khong cé su khéc biét gitta 3 nhém. 132

Nghién cttu PROGRESS, mét nghién ciru cho thiy kiém soét huyét &p bang tc
ché men chuyén mang lai nhiing loi ich dang ké dbi véi nguy co dot quy. Tac gia
Stephen B. Harrap tién hanh phan tich va bao cdo méi lién quan gitta bién thé 1/D va
huyét 4p, nguy co bién co mach méau va anh huéng cua diéu tri d6i vai cac bién cd
mach mau. Khi so sanh trj s6 huyét &p, HATT trung binh va HATTr trung binh khéng
c6 sy khac biét giira cac kiéu gen caa bién thé I/D & nguoi Chau A va ngudi khong
phai nguoi chau A. O nguoi chau A, HATT trung binh & 3 kiéu gen |1, kiéu gen ID
va kiéu gen DD Ian luot 1 145,5 + 19,6 mmHg, 144,3 + 18,9 mmHg va 1453 + 19,7
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mmHg. HATTTr trung binh ¢ 3 kiéu gen I1, kiéu gen ID va kiéu gen DD lan luot 13
86,4 + 11,3 mmHg, 85,6 + 11,0 mmHg va 85,8 + 11,0 mmHg.*33

Nhu vay, trong nghién ctu caa ching toi, bién thé 1/D khong c6 lién quan Vi

su thay doi cua tri s6 HATT va HATTr duoc khao sét tai phong kham.
4.3.3 SNP A1166C

Déi véi SNP A1166C, két qua nghién ctru cua ching tdi cho thay khong co su
khac biét HATT trung binh va HATTr trung binh gitra hai nhom kiéu gen AA va
nhom kiéu gen (AC+CC) trong nhém THA va nhom KTHA. Két qua nay tuong tu

két qua nghién ciru cua tac gia Ohasama va tac gia Koh Ono.

Trong nghién ciru Ohasama, tadc gia Sugimoto thuc hién khao sat trén 1207
ngudi THA va 807 ngudi KTHA. Sau khi phan tich tri s6 huyét ap va hiéu chinh
huyét ap véi tudi va BMI, két qua cho thay, HATT trung binh & kiéu gen AA va nhém
kiéu gen (AC+AA) lan luot 14 129,2 + 0,6 mmHg, 129,2 + 1,2 mmHg, su khac biét
khong c6 y nghia théng ké. Tuong ty HATTr trung binh ¢ kiéu gen AA va nhom kiéu
gen (AC+AA) lan luot 12 73,2 + 0,4 mmHg, 72,5 + 0,8 mmHg, su khac biét khdng

¢6 ¥ nghia théng ké.13°

Mot nghién ctru khac do tac gia Koh Ono thuc hién trén 1518 bénh nhan nam
va 1730 bénh nhan nix, nham xéac dinh sy lién quan giita tri s6 huyét ap voi kiéu gen
ctia SNP A1166C. Huyét ap duoc do tai thoi diém tham kham va cac bénh nhan tham
gia nghién ctiru khong sir dung thudc diéu tri huyét 4p. Két qua cho thay HATT trung
binh, HATTr trung binh khéng c6 su khac biét & 3 nhém kiéu gen & ca hai gidi.!*
Sau khi hiéu chinh theo tudi va BMI, tri s6 huyét ap ciing khong c6 su khac biét giira

3 nhom kiéu gen.

Nhu vay, trong nghién ctru caa ching téi SNP A1166C khong cdé lién quan vai
su thay doi cua tri s6 HATT va HATTr duoc khao sét tai phong kham.
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4.4 Nguy co ting huyét 4p cia cac SNP

Nghién ciru ching tdi ghi nhan cac yéu tb tudi > 40, nam gidi, thira can - béo
phi, théi quen dn man, dai thao duong, tién sit THA gia dinh ¢6 nguy co THA. Pay
la céc yéu td nguy co ¢ lién quan chiat ché véi THA da duoc chang minh trong cac

cong trinh nghién ctru trudce day.
Phan tich vé anh huong caa cac SNP véi THA ching toi ¢6 ban luan nhu sau.
4.4.1 SNP M235T

Chuing t6i ghi nhan tan suat kiéu gen TT trong nhém THA cao hon so v&i nhém
KTHA. Pua vao phan tich don bién, ching tdi ghi nhan ghi kiéu gen TT c6 nguy co
THA v6i OR 12 1,70 (KTC 95% 1,05 — 2,77) s0 véi nhém kiéu gen (MM+MT). Phan
tich hoi qui da bién dé loai trir anh hudng caa nhitng yéu té khac cé lién quan voi
THA, két qua phan tich cua ching toi cho thay kiéu gen TT ¢ nguy co THA véi OR
la 1,40 (KTC 95% 0,79-2,46) so véi nhom kiéu gen (MM+MT), khong c6 ¥ nghia
thdng ké véi p = 0,24.

Vi két qua phan tich nay cho thay SNP M235T trong nghién ctru ciia ching toi

khong c6 méi lién quan véi THA.

Két qua ciia chling toi twong tu véi tac gia ME. Kooffreh. Nghién ctru caa tac
gia ME. Kooffreh cho thay SNP M235T khong c6 méi lién quan véi THA & nguoi
Nigeria. Kiéu gen TT c6 nguy co THA 14 0,64 (KTC 95% 0,39-1,06) so véi nhém
kiéu gen (MM+MT), khong c6 ¥ nghi thong ké.®

Tuy nhién céc tac gia khac nhu tac gia Yee-How-Say, Kh. D Singh, Lin Dan Ji,
Sandar Khin lai cho thay SNP M235T ¢ lién quan véi THA.

Két qua cua tac gia Yee-How-Say cho thdy, kiéu gen TT c6 nguy co THA OR
la 1,36 (KTC 95% 1,03-1,80) so vé&i cac nhom kiéu gen (MM+MT). 1!
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Két qua cua tac gia Kh. D Singh cho thiy kiéu gen TT ¢6 nguy co THA véi OR
la 2,62 (KTC95% 1,24 — 5,75) so vai kiéu gen MM. Kiéu gen MT ¢6 nguy co THA
V6i OR 13 2,4 (KTC95% 1,11 — 5,37) so véi kiéu gen MM. Bén canh d6, khi phan
tich méi lién quan gitta kiéu gen TT véi nhom kiéu gen (MT+TT) ciing cho thay kiéu
gen TT khong cé nguy co THA so véi nhom (MT+TT) véi OR 1a 1,30 (95% KTC
0,87 — 1,94), két qua nay tuong tu nhu két qua phan tich cua ching t6i.*2

Téc gia Lin Dan Ji thuc hién mot nghién ciru gop bao gom 31 nghién ciru khao
sat vé mbi lién hé giira bién thé M235T vai THA trén cac dan toc ngudi Trung Qudc.
Phan tich gop cho thay kiéu gen TT c6 nguy co THA tuwong d6i gop 1a 1,28 (KTC
95% 1,07 — 1,53) 50 V6i nhom kidu gen (MM+MT) va 1,54 (KTC 95% 1,16 — 2,03)
so véi kiéu gen MM. Mac du 1a nghién ciu gop nhung Lin Dan Ji khong tim thay
bang ching truc quan vé do chéch nguy co twong ddi OR theo biéu d6 phéu cua cac
nghién cau. Phép kiém cua Egger vé su khac biét gitta nguy co twong ddi 1a p = 0,052

khong c6 ¥ nghia, cho thay xéac suét sai léch vé nguy co OR 13 thap.%*

Téc gia Sandar Khin cho thay kiéu gen TT c6 nguy co THA so véi kiéu gen
MM véi OR 4,93 (KTC95% 1,97 — 5,40).62

Nhu vay hau hét cac nghién ctu déu cho thay SNP M235T c6 lién quan véi
THA, nhung trong nghién ctru ctia chung toi lai khéng ghi nhan dugc. Sy khéng lién
quan gitra SNP M235T véi THA trong nghién ctru ctia ching t6i, co 1€ co lién quan
dén tan s6 cao cua kiéu gen TT trong dan sé chung. Koofffreh cho rang chinh tan suat
kiéu gen TT cao trong dan sé nghién ciru (88% trong nhom THA va 92% trong nhém
chang) 1am cho méi lién hé giita bién thé M235T khong duoc xac dinh.5® Diéu nay
cd vé twong tu voi nghién ciu caa chang toi khi kiéu gen TT chiém ti Ié cao trong
hai nhém THA va KTHA véi ti 18 1n luot 12 84,75% va 75,54%.
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Bdng 4.9. OR cia kiéu gen va alen ciza SNP M235T trong cac nghién cru

Nghién ciu Dan toc TT sv MT sv TT sv alen T sv
MM MM MM+MT alen M
Yee-How-Say Malaysia 1,36 1,98
H (188,2005) (1,03-1,80) | (L46-2,67)
_ - Trung Quéc 1,54 1,08 1,28
Lin Dan Ji (19764,2010) |(1,16-2,03)| (0,82 -1,42) | (1,07 - 1,53)
igeri 0,64
ME Kooffreh®® Nigerta
(1308,2013) (0,39 - 1,06)
Kh. D Singh 2 An Dy 262 2.4 1,30 143
. D Sin _
| (442,2014) (51’72;') (1,11-5,37) | (0,87 —1,94) | (1,05—1,95)
Myanmar 4,93 0,83 2,56
Sandar Khin 62
(142,2017) (1,97-5,40) | (0,43 -1,65) (1,59-4,13)
Chung t6i Viét Nam 1,40 1,73
(471,2018) (0,79-2,46) | (1,11-2,73)

Vé alen ciia SNP M235T, nhém THA c6 ti & alen T cao hon so v6i nhdm KTHA
(92% so voi 87%). Phan tich méi lién hé giira alen cua SNP véi THA, két qua cho
thay alen T ¢6 nguy co THA véi OR 141,73 (KTC 95% 1,11 — 2,73) so véi alen M.

Két qua cua ching toi twong tu V6i cac tac gia Yee-How Say, Sandar Khin va

Kh. D Singh. Nguy co THA cuaalen T 14 1,73 1an so véi alen M, phu hop véi khoang
OR THA cua alen T so voi alen M 1a 1,43 — 2,87.

Nhu vay trong nghién ctu chung téi ghi nhan alen T ¢é nguy co THA so voi

alen M, tuy nhién khi phan tich theo kiéu gen thi khéng cho thay su lién quan gitra
cac kiéu gen ciia SNP M235T vai THA.
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4.4.2 Bién thé 1/D

Trong nghién ctru ciia chdng t6i kiéu gen DD va kiéu gen Il trong nhém THA cao
hon trong nhém KTHA, ¢6 ¥ nghia thong ké. Sau khi phan tich hdi qui da bién dé loai
trir anh hudng cua cac yéu té khac véi THA, ching toi ghi nhan duoc kiéu gen DD 1am
6 nguy co THA véi OR 12 2,06 (KTC 95% 1,05 — 4,04) so véi kiéu gen 11 va kiéu gen
DD ¢6 nguy co THA véi OR 14 2,21 (KTC 95% 1,16 — 4,18) so véi nhom kiéu gen
(ID+11). Trong khi d6 kiéu gen 1D khong ¢ nguy co THA so véi kiéu gen II, twong tir
nhom kiéu gen (ID+DD) khéng c6 nguy co THA so nhém kiéu gen 11

Nhu vay, két qua nghién ciu caa ching toi cho thiy cé su lién gitta SNP I/D
v6i THA.

Két qua cua chiing t6i trong tw Vai cac tac gia H. Qu, Mathun Das, Krishnan, Lin-

Dan Ji va M. Liu. Céc nghién ciru déu cho thay bién thé I/D ¢ lién quan véi THA.
Phan tich nguy co THA cua tirng nhom kiéu gen caa bién thé 1/D.

Chung tdi ghi nhan kiéu gen DD 1am c6 nguy co THA so véi kiéu gen 11, két
qua nay twong tu nhu cac tac gia Mathun Das, Krishan, Lin-Dan Ji va M. Liu. Vé OR
THA cua kiéu gen DD so vai kiéu gen 11 caa ching tdi 1a 2,06 pht hop véi khoang
OR THA ghi nhan dugc trong cac nghién ctru tur 1,45 — 7,48.

Trong nghién ciu M. Liu, tic gia phan tich dan s chung trén 3 nhom dbi tuong
gom nguoi chau A, chau Au va nhém khéng c6 HWE. Trong nhém nguoi chau A cho
thay kiéu gen DD c6 nguy co THA so vai kiéu gen 1, tuy nhién trong nhém chau Au va

nhém khéng c6 HWE thi kiéu gen DD khong c6 nguy co THA so vai kiéu gen I1. 1

Lin-Dan Ji thyc hién phan tich gop bao gém 40 nghién ciru khao sat vé méi lién
hé giira bién thé 1/D véi THA trén céc dan toc ngudi Trung Qudc. Phan tich gop cho
thay, trong cac md hinh khao sét, bién thé 1/D c6 lién quan véi THA. Kiéu gen DD
c6 nguy co THA tuwong dbi gop 1a 1,61 (KTC 95% 1,32 — 1,98) so véi kiéu gen Il.
Nhom kiéu gen (DD+1D) ¢6 nguy co THA tuong d6i gop lai 12 1,59 (KTC 95% 1,35
—1,96) so véi kiéu gen II. Tuong tu kiéu gen DD c6 nguy co THA twong ddi gop la
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1,18 (KTC95% 1,03 — 1,35) so véi nhdm kiéu gen (11+1D). Phép kiém caa Egger vé
su khéc biét giira nguy co tuong d6i la p = 0,103 khong ¢ y nghia, cho thay x4c suat
sai léch vé nguy co OR 14 thap.>

Chung tdi ghi nhan kiéu gen DD 1am cé nguy co THA so véi nhdm kiéu gen
(ID+11). Két qua nay phu hop véi cac tac gia Krishnan, Lin-Dan Ji, H. Qu va M. Liu
& ngudi chau A. V& OR THA cua kiéu gen DD so vai nhdm kiéu gen (11+ID) 13 2,21
phu hop vai OR THA ghi nhan trong cac nghién ciru trude do, tir 1,18 — 2,5.

Nghién ciru cua chdng toi ghi nhan nhém THA, tan suat phan b kicu gen cua bién
thé 1/D khong c6 HWE, kiéu gen DD c6 nguy co THA so véi kiéu gen I1. Két qua nay
ciling tuong tu nhu tac gia M. Liu khi phan tich trén nhdm khong co HWE. **

Trong phan tich ching t6i ghi nhan kiéu gen ID khong c6 nguy co THA so voi
kiéu gen 1. Két qua phan tich nay ciing dugc ghi nhan trong cac két qua nghién cau
cua cac tac gia Mathun Das, Kh. D Singh, Krishan, Lin-Dan Ji va M. Liu.

Tuong ty, chdng tdi nhan thay nhém kiéu gen (ID+DD) khong ¢6 nguy co THA
so vai kiéu gen I1. Két qua chiing tdi phi hop véi tac gia Kh. D Singh, H. Qu va M.
Liu trong nhém khéng c6 HWE.

Bdng 4.10. OR cuia SNP 1/D véi cac nghién ciru khac

Tac gia Dan toc DD sv I IDsv Il DD+ID DD vs alen D sv
sv Il 11+ID alen |
H.Ou® Trung Quédc 0,96 1,37
.Qu
(3322,2001) (0,83-1,12) | (1,15-1,63)
AnBé 7,48 0,25
n Dbo
Mathun Das®® (1,74- (0,16 - 0,98)
(350,2008)
30,12)
Kh. D Singhi2 An Do 1,58 1,21 1,36 1,39 1,29
.D Sin
J (442,2014) | (0,9-2,76) | (0,71-2,07) |(0,83 —2,23)|(0,95 — 2,12)| (0,37-1,72)
Krishnan 3 An Do 37 1,6 2,5 1,6
rishnan
(428,2015) | (2,2-5,9) | (0,9-2,6) (1,6-39) | (1,2-2)
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Tac gia Dan toc DDsv Il IDsv Il DD+ID DD vs alen D sv
sv Il 1+ID alen |
] ) Trung Quéc 1,61 1,00 1,59 1,18
Lin-Dan Ji *
(19764,2010) |(1,32-1,98)| (0,89-1,14) | (1,35-1,86) |(1,03 —1,35)
Chung 1,47 1,17 1,42 2,27
(32862, 2022) ((1,24 —1,73) (1,05-1,31)((1,24 — 1,63)|(2,06 — 2,49)
i 1,45 1,39 1,48 1,18 2,19
Chéau A
(1,31-1,81)((0,93 - 1,15)| (1,29 -1,70) |(1,06 — 1,32)| (1,99 -2,43)
M. Liu 1%
_ 1,26 1,14 1,29 1,18 2,48
Chéau Au
(0,75 -2,12)|(0,74 — 1,75)|(0,77 — 1,92)|(0,83 — 1,68)|(2,02 — 2,96)
1,92 1,72 1,52 1,78 3,15
Khéng HWE
(0,95 - 3,86)|((0,78 — 2,05)|(0,90 — 2,57)|(1,07 — 2,96)((1,94 — 5,12)
) Viét Nam 2,06 0,85 1,01 2,21 1,04
Chung toi
(471,2018) |(1,05-4,04)|(0,52 - 1,39)|(0,70 — 1,73)|(1,16 — 4,18)|(0,78 — 1,39)

Khi phan tich vé mdi lién hé giira alen cua bién thé 1/D véi THA, nghién ciu

cua ching tdi ghi nhan alen D khéng c6 nguy co THA so vdi alen I. Két qua nay

tuong tu tac gia Kh. D Singh. Trong khi d6 nghién ctru cta cac tac gia Krishan va M.

Liu déu cho thay alen D ¢6 nguy co THA so véi alen I. Sy khdng lién quan c6 I do
tan suat alen D trong hai nhém THA va KTHA khong c6 su khac biét (33% va 31%).

Nhu vay trong nghién ctu caa ching tdi ghi nhan c6 mdi lién quan gita bién

thé I/D véi THA, kiéu gen DD c6 nguy co THA so vai kiéu gen |1 va nhom kiéu gen

(ID+I1). Tuy nhién alen D khéng c6 nguy co THA so vai alen |.

4.4.3 SNP A1166C

Trong nghién ctiru cta chdng toi, tan suat kiéu gen AC va kiéu gen CC khong

0 sy khac biét gitra hai nhom THA va KTHA. Khi dua vao phan tich, chung toi nhan

thay nhom kiéu gen (AC+CC) khong c6 nguy co THA so vi nhdm mang kiéu gen
AA. Alen C khdng c6 nguy co THA so vai alen A. Diéu nay cho thiy SNP A1166C
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trong nghién ctru cuaa chung téi khong co su lién quan vai THA. Bang 4.11 trinh bay

két qua cua nghién ctru caa ching toi va cac két qua khac ding dé so sanh.

Két qua nghién ctru cua ching toi trong tu Vi két qua cua tac gia W. Niu, tac

gia Kh. D Singh, tac gia Jia-Li Wang véi khao sét ¢ nguoi Bac Trung Qudc.

Téc gia W. Niu trong phan tich gop gém 22 nghién cau, véi 24 dan sé khéc
nhau, trong d6 c6 8249 nguoi bi THA va 8225 ngudi KTHA. Két qua phan tich ¢ dan
s6 chung va phan tich & dan toc chau A cho thay, kiéu gen AA va kiéu gen AC khéng
c6 nguy co THA so véi kiéu gen CC. Nhom kiéu gen (AC+CC) khong c6 nguy co
THA so0 véi kiéu gen AA.88

Téc gia Kh. D Singh phan tich trén nguoi An D6 ciing cho thay khéng co sy
lien quan gitra cac kiéu gen cia SNP A1166C vai THA. Trong cac md hinh phan tich

déu cho thay cac mo hinh so sanh khong c6 nguy co mac THA.2

Két qua nghén ctru ctia chung t6i cling twong tu véi két qua cua tac gia Jia-Li
Wang khi phan tich méi lién quan gita SNP A1166C véi THA ¢ nguoi Bic Trung
Qudc. Két qua cho thdy nhdm kiéu gen (AC+CC) khdng c6 nguy co THA so véi Kiéu
gen AA vGi OR 1,24 (KTC95% 0,99 — 155).87

Tuy nhién, tac gia Chandra, tac gia Parchwani, tac gia Jia-Li Wang (nguoi Han,
ngudi Nam Trung Qudc) lai cho thiy SNP A1166C c6 lién quan véi THA.

Nghién ctru ciia Chandra nghién ciru trén 500 nguodi An Do, cho thay kiéu gen
AA V6i OR lan luot 13 4,4 (KTC95% 2,2 — 9,0) va 2,1 (KTC95% 1,4 — 3,0). Tuong
tu nhdm kiéu gen (AC+CC) c6 nguy co THA so véi kiéu gen AA véi OR 1a 2,4
(KTC95% 1,65 — 3,50).14

Téc gia Parchwani nghién ctru trén 481 nguoi An Do, cho thay nhém kiéu gen
(AC+CC) c6 nguy co THA véi OR la 1,52 (KTC95% 1,04 — 2,23) so véi kiéu gen
AA.8
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Bdng 4.11. OR cua SNP A1166C véi THA trong cac nghién ciru

Nghiénciau | Dantoc |[CCsvAA|ACsv AA|[AC+CC |CCsv AC+| alen Csv
sv AA AA alen A
Jia-Li Trung Quédc 1,48 (1,20 —
Wang?®” (11601,2010) 1,83)
Nguoi Han 1,48 (1,10-
1,98)
Bac Trung 1,24
Quéc (0,99 — 1,55)
Nam Trung 2,24
Quéc (1,57 - 3,20)
W. Niu 88 Nhiéu 121 1,10 1,14
chang toc |(0.80-1,84) (0,95-1,27) (1,00 - 1,30)
(16474,2010)
Chau A 0,94 1,08 1,08 0,95 (0,48 — 1,08
(12970,2010) | (0,47 — 1,89) (0,88 — 1,32)((0,89 - 1,32) 1,89) (0,90 - 1,30)
Kh. D Singh| AnDd 1,11 1,06 0,94 0,88
12 (442,2014) |(0,43—-2,88)|(0,65—1,73)/(0,62 - 1,41)| (0,53 -1,47)
S.Chandar 4| Anbo 4,4 2,1 2,4 2,09
(500,2014) | (2,2-9,0) | (1,4-3,0) |(1,65-3,50) (1,56 —2,80)
DN. AnPo |1.74(1,65-|0,82(0,76 - 1,52 1,79 (1,15 -
Parchwani 89| (481,2018) 2,78) 1,01) (1,04 - 2,23) 2,79)
Chung toi Viét Nam 0,63 (0,31 - 0,68
(471,2018) 1,25) (0,38 - 1,19)

Téc gia Jia Li Wang khi phan tich ¢ 11601 ngudi Trung Quéc cho thay nhém
c6 kidu gen (AC+CC) ¢6 nguy co THA véi OR 13 1,48 (KTC95% 1,20 — 1,83) 50 V6i

kiéu gen AA. Két qua phan tich & nhém Nam Trung Quéc va dan toc Han cho thay

nhom kiéu gen (AC+CC) ¢c6 nguy co THA so véi kiéu gen AA voi OR lan luot 12

2,24 (KTC95%1,57 — 3,20) va 1,48 (KTC95%1,10 — 1,98).

Nhu vay c6 su khac biét vé nguy co THA ciia SNP A1166C véi THA ¢ cac dan
toc va khu vuc khac nhau. Trong nghién ciru cta ching toi ghi nhan nhém kiéu gen
(AC+CC) khong c6 nguy co THA so véi kiéu gen AA.
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Khi phan tich vé méi lién hé gitra alen A1166C véi THA, nghién ctu cia ching
t6i ghi nhan alen C khong c6 nguy co THA so véi alen A. Két qua nay tuong tu tac
gia W. Niu. Nghién ctru caa W. Niu la mot nghién ctru 16n khao sat & 16474 nguoi ¢
moi dan toc va & 12970 ngudi chau A. Két qua cho thay alen C khong c6 nguy co
THA so véi alen A, 88

Két qua chaing t6i cd su khéc biét véi nghién ciru cua téc gia Chandra. Nghién cau
cta tac gia Chandra trén 500 ngudi An Do, day 1a nghién ctiu ¢6 ¢& mau twong duong
VGi ¢& mau nghién ciru cua ching toi. Nghién ctiu cia tac gia Chandra cho thay alen C
¢ nguy co THA so véi alen A. * Sy khéc biét c6 18 do tan suat alen C trong 2 nhdm

THA va KTHA trong nghién ctru cua ching toi c6 ti 1& qué thap (5% va 7%).

Nhu vy trong nghién cttu chiing tdi khong ghi nhan duoc méi lién hé gitra kiéu
gen va alen cia SNP A1166C vai THA.

4.5 M6 hinh da gen véi Tiang huyét ap

THA c6 co ché bénh sinh phtc tap, day 1a két qua cua sy tac dong qua lai gitra
yéu té moi trudng, yéu to ca nhan va yéu to di truyén. Trong do6, su xuat hién cua
nhiéu yéu t6 moi trudng va ca nhan 1am ting nguy co mic THA. Tuong tu, tac dong
cua di truyén doi véi THA khong phai do mét gen duy nhat gay ra ma la anh huong
cua nhiéu gen. Mdi gen gay ra tic dong dén mot mue 1am ting su xuat hién caa THA.
Nghién cau cua tac gia Jiali Yuan, khao sat méi lién hé giita SNP M235T va SNP
T174M trén gen AGT véi THA & 271 ngudi THA va 267 ngudi KTHA. Két qua cho
thay, tan suat kiéu gen cia SNP M235T va SNP T174M khong c6 su khac biét giira
hai nhém THA va KTHA. Tuy nhién, khi két hop kiéu gen gitra hai SNP nay lai véi
nhau cho thay kiéu gen don boi 235T/235T va T174/T174 c6 nguy co mic THA voi
OR 14 1,62 (KTC 95% 1,02 — 2,59).13¢ Chinh vi vay xac dinh mé hinh kiéu gen don
boi gdy THA c6 thé gitip danh gia nguy co THA cua bénh nhan.

Trong nghién cau cta ching toi, trong phan tich don bién ban dau ching toi ghi
nhan SNP M235T va bién thé I/D c6 su lién quan véi THA. Trong d6 kiéu gen TT
cua SNP M235T va kiéu gen 11 caa bién thé 1/D ¢ ti 18 cao nhat. Khi té hop 2 nhém
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kiéu gen cua hai bién thé véi nhau, ching tdi nhan thay kiéu gen don boi TT/ID va
TT/II c6 ti 1é cao nhat. Hién chiing toi chua tim thay tai liéu nao dé so sanh vé van dé
nay. Ching tdi cd thé xac dinh trong dan sé ngudi Viét Nam, kiéu gen don boi TT/ID
la pho bién nhat, tiép theo 1a kiéu gen don boi TT/II.

So séanh ti 18 kiéu gen don boi cua SNP M235T va bién thé I/D giita nhom THA
va KTHA ching t6i nhan thiy, ti 18 kiéu gen don boi TT/DD & nhom THA cao hon
nhom KTHA (15,15% so Véi 6,44%) co y nghia thong ké. Cac kiéu gen don boi con
lai khdng c6 su khéc biét vé ti 18 gitra hai nhom THA va KTHA.

Két qua nay ciing ghi nhan trong nghién ctu cua téc gia Kh. D Singh, nhdm THA
¢4 ti 1¢ kiéu gen don boi TT/DD 1a 56% cao hon so voi nhom KTHA, ¢4 ti 18 12 22%.12

Bdng 4.12. Ti 1 kiéu gen don bgi TT/DD ¢ nhom THA va KTHA

THA KTHA
Kh. D Singh
56% 22%
(442,2014) 12 0 0
Chung toi
15,15% 6,44%
(471,2018)

Trong két qua phan tich don bién, kiéu gen don boi TT/DD c6 nguy co THA
Vvé6i OR 12 2,83 (KTC95% 1,21 — 6,62) so vai kiéu gen don boi (MT+MM/II). Trong
phan tich da bién, kiéu gen don boi TT/DD c¢6 nguy co THA véi OR 1 3,44 (KTC95%
1,22 — 9,66) so véi nhom c6 kiéu gen don boi (MT+MM/II), doc 1ap véi cac yéu th
khéc. Tuong tu khi so sanh gitra nhdm c6 kiéu gen don boi TT/DD va nhém khong
c6 kiéu gen don boi TT/DD, chlng t6i nhan thay, nhém c6 kiéu gen don bdi TT/DD
¢6 nguy co THA véi OR 2,67 (KTC95% 1,38 — 5,40) so voi nhém khdng mang Kiéu
gen don boi TT/DD. Trong phan tich hdi qui da bién, kiéu gen don boi TT/DD c6
nguy co THA véi OR 1a 3,26 (KTC95% 1,53 — 6,92) so vgi nhém khdng mang kiéu
gen don boi TT/DD, doc 1ap véi cac yéu td khac.
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Nhu vay kiéu gen don boi TT/DD la mét chi diém cho nguy co THA doc lap
V6i cac yéu td nguy co tim mach truyén théng khac. Trong phan tich don gen véi mo
hinh da bién, kiéu gen TT khéng c6 nguy co THA so véi cac kiéu gen con lai, tuy
nhién khi két hop véi kiéu gen DD, trong phan tich da bién cho thay kiéu gen don bo
TT/DD lai c6 nguy co THA so véi cac cac nhdm khéc. Tir d6 cho thay gitra cac SNP

cuia cac gen co su tac dong 1an nhau va lam gia ting nguy co THA.
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HAN CHE CUA DPE TAI
Nghién ciu cua ching toi 1a nghién ctru dau tién khao sat vé mdi lién hé giia
c4c bién thé gen cua hé théng Renin - Angiotensinogen vi THA nguyén phat ¢ nguoi
Viét Nam. Nghién ctu chiing t6i da xac dinh duoc tan suat vé su phan bé cua céc
kiéu gen cua cac bién thé cua gen thudc hé théng Renin - Angiotensinogen va xac
dinh duoc alen vu thé ¢ ngudi Viét Nam. Bén canh d6, nghién ctru ching t6i xac dinh

duogc céc loai bién thé, kiéu gen, kiéu gen don bi va alen c6 lién quan voi THA.,
Bén canh d6 dé tai chdng tdi ciing con nhiing han ché:

- Pay la nghién ctu cit ngang mo ta nén chi xac dinh duoc nguy co THA cua
c4c bién thé ¢ tai thoi diém khao sét, do d6 nghién ctiru khong dénh gia dugc tac dong
cua da yéu t6 bao gom yéu té ca nhan, yéu té moi truong, cac bién doi gen, ciing nhu
su tuong tac clia CAC gen V4i nguy co xuat hién ting huyét ap trong tuong lai & nhiing
nguoi tai thoi diém khao sat chua bi Tang huyét ap.

- Tan suat cac kiéu gen MM cua SNP 235T va CC cua SNP A1166C con it
do d6 md hinh danh gia cac kiéu gen chua day du.

- Nghién ctu chi chon nhirng déi trong dén tham kham tai bénh vién Pai hoc
Y Dugc TP.HCM nén khong dai dién cho dan sd.



116

KET LUAN

Qua khao sat 471 ngudi géom 238 bénh nhan THA va 233 ngudi KTHA, trong
thoi gian 01/05/2018 - 01/05/2019, tai phong kham tim mach va don vi kham suic

khoé bénh vién Pai hoc Y Duoc TP.HCM, chung t6i dua ra nhitng két luan nhu sau:

1. Tan suat kiéu gen caa c4c bién thé

Bién thé M235T: nhdm THA kiéu gen MM, MT va TT ¢6 ti 1& lan luot 12 0%;
15,97% va 84,03%. Alen T va Alen M ¢4 ti 1& 1an luot 12 92,02% va 7,98%. Nhom
KTHA, kiéu gen MM, MT va TT cd ti 18 lan luot 12 1,72%; 22,75% va 75,54%. Alen
T va alen M c6 ti Ié 1an luot 12 86,91% va 13,09%. Kiéu gen TT & nhom THA ¢ tan
suét cao hon so v4i nhdm KTHA. Alen T & nhdm THA ¢ tan suat cao hon so voi
nhom KTHA.

Bién thé 1/D: nhém THA, kiéu gen Il, ID va DD c6 ti 1¢ lan luot 12 53,36%;
28,57% va 18,07%. Alen | va alen D ¢4 ti I¢ lan luot 12 67,65% va 32,35%. Nhom
KTHA, kiéu gen 11, 1D va DD c6 ti I¢ lan luot 12 48,07%; 41,20% va 10,73%. Alen |
va alen D ¢6 ti I¢ lan luot 12 68,67% va 31,33%. Kiéu gen DD & nhém THA c6 tan
suit cao hon so vi nhém KTHA. Tan suat alen D & nhém THA khong khac biét so
vai nhom KTHA.

Bién thé A1166C: nhom THA, kiéu gen AA, AC va CC c6 ti 1¢ lan luot 12
89,50%, 10,50% va 0,00%. Alen A va alen C c6 ti I¢ 1an luot 12 94,75% va 5,25%.
Nhom KTHA kiéu gen AA, AC va CC c6 ti 18 lan luot 12 86,27%, 12,88% va 0,86%.
Alen A va alen C c6 ti I& 1an luot 12 92,70% va 7,30%. Tan suat kiéu gen CC & nhdm
THA khong khac biét so voi nhom KTHA. Tan suat alen C & nhém THA khdng khéc
biét so vai nhdm KTHA.

2. Méi lién quan giira cac bién thé, kiéu gen don bdi véi THA

Bién thé M235T: Kiéu gen TT khong cd nguy co THA so véi nhdm kiéu gen
(MM+MT). Alen T ¢6 nguy co THA véi OR 12 1,73 (KTC95% 1,11 — 2,73) so véi alen M.
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Bién thé 1/D: Kiéu gen DD c6 nguy co THA véi OR 14 2,06 (KTC95% 1,05 —4,04)
so vai kiéu gen 11. Kiéu gen DD c6 nguy co THA vé6i OR 122,21 (KTC 95% 1,16 —4,18)

so véi nhdm kiéu gen (11+1D). Alen D khong c6 nguy co THA so véi alen 1.

Bién thé A1166C: Nhom kiéu gen (AC+CC) khdng c6 nguy co THA so véi kiéu
gen AA. Alen C khdng c6 nguy co THA so vai alen A.

Nhom THA c6 ti 1¢ kiéu gen don bdi TT/DD cao hon so véi nhém KTHA. Kiéu
gen don boi TT/DD ¢6 nguy co THA véi OR la 3,44 (KTC 95% 1,22 — 9,66) so Vi
kiéu gen don boi (MM+MT)/II. Kiéu gen don bdi TT/DD ¢ nguy co THA véi OR
la 3,26 (KTC 95% 1,53 — 6,92) so v&i nhém khdng mang kiéu gen don boi TT/DD.
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KIEN NGHI

Qua nghién ciru khao sat vé méi lién quan giira bién thé M235T trén gen AGT,
bién thé I/D trén gen ACE va bién thé A1166C trén gen AGTR1 va nhan thiy bién
thé M235T trén gen AGT va bién thé I/D trén gen ACE c6 lién quan véi THA & ngudi
Viét Nam.

Ching t6i dua ra kién nghi nhu sau:

Thuc hién nghién ctu cit ngang dé xac dinh sy twong tac gitra cac yéu tb céa
nhan, yéu t6 moi truong véi cac bién thé M235T trén gen AGT, bién thé 1/D trén gen
ACE va bién thé A1166C trén gen AGTR1 véi nguy co THA nguyén phat.
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PHU LUC 1: PHAC PO CHAN POAN TANG HUYET AP 2015

Phan hgi ting huyét ap / Hdi tim mach Viét Nam

Kham THA lan 1
Do huyét ap, hoi tién sir .

va kham thyc thé 180/120 mmHg

HA > 140/90 mmHg

THA cap ctru >

Kham THA lan 2

Huyét ap > 140/90 mmHg c6 ton
thuong co quan dich, hoac dai ‘m—> Chan doan THA

thao duong, hoac bénh than man
hoac huyét ap > 180/110 mmHg

HA 140-179/90-109 mmHg

A\ 4
Do huyét 4p Do holter HA 24 Tu do HA tai nha néu
phong kham gio néu co san c6 san: HA trung binh
lan 3 > 140/90 Chan doan THA: 5 ngay
mmHg chan HA ngay > 135/85 Chan doan THA: HA
doan THA mmHg > 135/85 mmHg




PHU LUC 2: BAN THONG TIN DANH CHO POI TUQNG NGHIEN CUU
VA CHAP THUAN THAM GIA NGHIEN CUU

Tén nghién ctu: Mai lién quan caa bién thé M235T trén gen AGT, I/D trén gen
ACE va A1166C trén gen AGTR1 véi Tiang huyét ap nguyén phat.

Nghién ctru vién chinh: Tran Thanh Tuan

Don vi chu tri: Pai hoc Y Duoc Thanh phd H6 Chi Minh
I. THONG TIN VE NGHIEN CUU

Muc dich va tién hanh nghién ciu

Tang huyét ap 1a mot bénh 1y thuong gap ¢ nhiéu nudc trén thé gisi. Nguyén nhan
gay tang huyét ap thi khong duoc biét rd, dugc cho 1a két qua cua su tuong tac gitra
cac yéu té méi truong va di truyén. Cac yéu té moi trudng nhu thoi quen dn man, hit
thudc 14, sir dung ruou bia, it hoat dong thé luc, thira can béo phi lam ting nguy co
mac bénh ting huyét 4p. Yéu tb di truyén c6 anh huong tir 30 — 40% dén ting huyét
ap. Cac cudc diéu tra vé yéu to gia dinh vai ting huyét 4p cho thay & gia dinh c6 cha
hodc me bj ting huyét &p, tré sé c6 nguy co mac bénh cao hon so vdi tré khdng c6

cha hoic me bi ting huyét ap.

Ngay nay véi su tién bo cua khoa hoc ky thuat va di truyén hoc. Nhiéu gen giy ting
huyét ap da duoc phat hién. Viéc xac dinh dugc gen gay bénh khdng chi gidp ich cho
diéu tri va con gilp du doan cac bién cé tim mach nhu nhdi méau co tim, dot qui 6
thé xay ra trong twong lai dé tir 46 c¢6 nhirng chién lugc diéu tri va phong ngtra thich

hop.

Trong dé hé thdng gen cuia hé Renin-Angotesin 1a dugc quan tam nhiéu nhat. Voi 3
bién thé gen phd bién 1a bién thé M235T cua gen AGT, bién thé I/D caa gen ACE va
bién thé A1166C cua gen AGTR1 duoc xac dinh cd lién quan véi ting huyét p & cac
nudc trén thé giéi. Sy xuat hién cac bién thé ciia cac gen nay lam ting nguy co mac

tang huyét 4p.



Vay bién thé M235T trén gen AGT, bién thé 1/D trén gen ACE va bién thé A1166C
trén gen AGTR1 vé6i Tang huyét 4p nguyén phét nay c6 lién quan dén ting huyét ap

ctua nguoi Viét Nam. D6 1a muc dich nghién ctru cua ching toi.
Péi twong nghién ciu:

Nhitng ngudi c6 Tang huyét ap dén kham tai phong kham tim mach bénh vién Dai
Hoc Y Duoc TP.HCM va nhitng ngudi khong c6 ting huyét ap dén kham tai don vi
kham strc khoé theo yéu cau tai bénh vién Pai hoc Y Duoc TP.HCM
Tién hanh nghién cwu:

+ Phong van: thoi quen sir dung ruou bia, hat thude 13, an man, tap thé duc,
tién sir mac dai thao duong tip 2, tién st gia dinh bi tang huyét 4p. Poi v6i nguoi ting
huyét ap s& dugc hoi thém vé tudi phat hién tang huyét ap, c6 hay khong diéu tri ting

huyét ap va loai thubc huyét ap dang dung dé diéu tri.
+ Do chi s6 huyét ap
+ Po chiéu cao, can nang
+ Ghi nhan két qua siéu am Doppler tim
+ Thyc hién va ghi nhan két qua xét nghiém duong huyét, creatinin, bilan ma

+ Thuc hién xét nghiém céc bién thé gen M235T cua gen AGT, bién thé I/D
cua gen ACE va bién thé A1166C cua gen AGTR1

Cic nguy co va bat lgi

Chung tdi tién hanh nghién citu ndy dua trén co sd ton trong cac nguyén tic dao dirc
trong nghién ciru khoa hoc. Nghién ctru ndy khi thuc hién tuyét dbi khdng can thiép
vao qué trinh diéu tri, khdng c6 bénh nhan nao bi anh huong, bi hai trong qua trinh
thu thap dir liéu. T4t ca bénh nhan s& dugc giai thich rd rang cu thé quy trinh nghién
ctu, loi ich nghién ctru, dam bao quyén loi va riéng tu ctia nguoi tham gia nghién

ctru. Can thiép chi yéu qua huéng dan, gido duc, cung cap thong tin, giai dap, tu van,



nang cao hiéu biét cua bénh nhin va ngudi than vé bénh ting huyét ap ciing nhu y
nghia cua gen AGT (M235T), ACE(I/D) va AGTR1(A1166C) trén Tang huyét ap.
Viéc ldy mau tuong tu nhu 14y mau xét nghiém thong thuong. Viéc 1y mau nay rat
nhanh chéng va d& dang mic du co thé hoi kho chiu ban dau. Hau hét moi nguoi
khong c6 phan wng nghiém trong nao khi ldy mau. C6 thé c6 bam méu nhe noi 1y
sau lay mau, viéc nay c6 thé phong ngira bang cach dé chat bong gon cam mau.

Mau mau dugc giri dén Trung tdm Y sinh hoc phan tu dai hoc Y Duoc Thanh Phé
HG6 Chi Minh. Mau méu s& duoc chiét taich AND dé xac dinh céc gen sé duogc xu ly
theo qui trinh an toan vé ché pham sinh hoc.

Céc lgi ich

Khi tham gia nghién ctru nguoi bénh duogc biét duoc gen lién quan dén nguy co giy
bénh. Bénh nhan tham gia nghién ctru hoan toan dugc nhom nghién ctru chi tra kinh
phi xét nghiém gen AGT (M235T), ACE (I/D), va AGTR1(A1166C). (Gia xét
nghiém 3 gen tu 300.000 — 400.000 d)

Bénh nhan s& duoc cung cap két qua tir nghién ciu ngay khi co két qua. Két qua nay
cd thé s& can thiét trong qua trinh diéu tri bénh vé sau cua bénh nhan. Két qua s& duoc
tra vé theo dia chi bénh nhan cung cap, néu that lac bénh nhan lién hé nghién ctu
vién dé lay khi dén tai kham

Nguwoi lién hé

« Ho tén: Tran Thanh Tuén

S6 dién thoai nguoi can lién hé: 0907676466

Sw tw nguyén tham gia

Bénh nhan dugc quyén tu quyét dinh, khong hé bi ép budc tham gia

Bénh nhan ¢ thé rat lui ¢ bat ky thoi diém nao ma khdng bi anh hudng gi dén viéc
diéu tri va cham soc.

Tinh bao mat



Tat ca thong tin, két qua cua bénh nhan déu dwoc bao mat. Thong tin duoc luu trit
trong phiéu thu thap sé liéu va do nghién ctru vién cat gii.

Il. CHAP THUAN THAM GIA NGHIEN CUU

T6i da doc va hiéu thong tin trén day, di co co hdi xem xét va dit cau hoi vé thong
tin lién quan dén noi dung trong nghién ciru nay. To6i dd ndi chuyén truc tiép voi
nghién ctru vién va duoc tra loi thoa dang tat ca cac cau hoi. T6i nhan mot ban sao
cua Ban Thong tin cho ddi twong nghién cau va chap thuan tham gia nghién ciu nay.
T6i ty nguyén dong y tham gia.

Chir ky ciia ngwoi tham gia:

Ho tén Chtr ky

Ngay thang nam

Chir ky cia Nghién ciru vién/ngwoi Iy chap thuan:

T6i, ngudi ky tén dudi day, xac nhan rang bénh nhan/ngudi tinh nguyén tham gia
nghién ciu ky ban chap thuan da doc toan bd ban théng tin trén day, cic thong tin
nay di duoc giai thich can k& cho Ong/Ba va Ong/Ba da hiéu rd ban chat, cac nguy

co va loi ich cua viéc Ong/Ba tham gia vao nghién ciru nay.

Ho tén Chtt ky

Ngay thang nam




PHU LUC 3: BANG THU THAP SO LIEU NGHIEN CUU

I. HANH CHINH
SO thlr tw NGNIBN COUL « el
S0 N0 SO oo

Ho tén nguoi tham gia: (viét tit)

Namsinh: ... Gioi: Ll. Nam [l N&
Daa CNI: o
SO dien thoai lBN 1aC: .. ovee e
NGAY thu thAP SO TIEU: «...eeeee e,
Tang huyét &p 0. Khoéng [.C6

Il. THONG TIN VE TANG HUYET AP
Tudi phat Nién tAng NUYEt AP: ....ovneee et
Dung thudc huyét ap

[J. Khéng ding (. Pang diéu tri
Loai thudc huyét ap dang sir dung

Uc ché men chuyén 0. Khoéng [.C6

Chen thu thé Angiotenisn I 0. Khéng . C6

Chen kénh calcium (1. Khéng [1.Cé

Loi tiéu hydrochoriathiazide (1. Khdong [1.Co

Chen thu thé beta giao cam 0. Khéng . C6

I11. YEU TONGUY CO TIM MACH

1. An min:

- Cham thém nuéc mam khong pha vao d¢6 an, . Khéng [I.C6
- Cham nudc tuong vao dd dn di dugc ném (1. Khong [1.Co
- An moén min (cé kho, thit kho) O.Khong . Co

- S6 ngay an mon man trong tuan ... ngay/ tuan



2. Hut thudc 1a

- C6 hat thude 14 0. Khoéng . C6

- Hién dang con hut (1. Khong [I.Co

- ba ngung > 1 thang [J.Khéng [1.Co6
3. Str dung rwou bia

- C6 sir dung rugu hoac bia (1. Khong [1.Co

- S6 lon bia udng trong 1 tuan ... lon (330 ml)
- Sb cdc ruou vang (11%) ubng trong 1 tuan ... ¢bc (125ml)
- S6 ly rugu vang manh (20%) ubng trong 1 tuan ... ly (75ml)

- Sb chén ruou manh (40%) udng trong 1 tuan ... chén (40ml)
4. Hoat dong thé luc

- C6 tap thé duc 0. Khéng . C6

- Sb pht trung binh hoat dong trong ngay .... phut

- S6 ngay c6 hoat dong thé lyc trong tuan ... Ngay

5. Tién sir dai thao dwong

- Pi timg duoc chan doan dai thdo dudng trude ddy  [O. Khdng  [O. C6

6. Tién sir Ting huyét 4p gia dinh

- Co6 cha hoac me bi THA (1. Khéng [1.Cé
IV. THAM KHAM

Chidu cao:  ..oooeeieeeiieeeiinn..l. m

cannang: .. kg

Mach: . Lan/ phat

Huyétap: ..o mm Hg

V. KET QUA XET NGHIEM
Két qua xét nghiém sinh hod mau:
buong huyét:
Creatinine:

Do loc cau than udc doan: ........ovvveieeeieennn..,

mg/dI
ml/pht/1,73m?



Cholesterol toan phan:

HDL Cholesterol:
LDL Cholesterol:
Triglyceride:
HbAlc

Két qua siéu am tim:

Bé day vach lién that gitra tim truong (IVSd)

........................... mmol/I

........................... mmol/I

........................... mmol/I

........................... mmol/I
........................... %

Puong kich that trai giira tam treong (LVDJ) ...

Bé day thanh sau that trai gitra tim trwong (LPWd) .......

Bé day véch lién that thi tim thu (IVSs)
DPuong kinh that trai giira tim thu (LVDs)

Bé day thanh sau that trai thi tim truong (LPWs)

Xét nghiém gen
M235T L. MM
I/D LN
A1166C L. AA

L. MT
1. 1D
1. AC

LLTT
[1.DD
1. CC

mm

mm

mm



