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DAU AN DI TRUYEN TRONG CHAN DOAN SOM
CAC BENH LY TIM MACH VAN PONG VIEN
PGS.TS.BS. V6 Tuwong Kha'; Nguyén Thuy Trang?

Tém tat: Hoat dong thé chat thuong xuyén voi
cuong do thich hop da dwoc chirng minh la mot
Yéu t6 trong viéc ngdn ngira, cdi thién cdc bénh
tim mach & cac nhém dan sé khac nhau. Nguoc
lai, luyén tap thé duc, thé thao trong thoi gian
dai, qud sirc va thiéu khoa hoc cé thé gady ra cdc
bién ¢é tim mach nhuw thiéu mdau co tim, nhoi
madu co tim cap, dot quy. Tuy nhién, viéc danh
gia dinh lwong anh huwong cua viéc tdp thé duc,
thé thao ddi véi sirc khée tim mach do sy twong
tac boi s6 lwong va cuwong do bai tdp thé duc,
thé thao la rat khdc nhau va hién dang thiéu cdc
ddnh gid cé hé thong théng qua cdc ddu an sinh
hoc hiéu qua, tin cdy.

Xudt phat tir tinh cdp thiét nay, chiing téi phan
tich, tong hop, cung cap mét cach cé hé thong
cac dau an sinh hoc di truyén méi nhdt lién
quan dén cdc bénh tim mach cia VDV, dong
thoi chi ra tiém nang vmg dung cdc ddu dn sinh
hoc di truyén nay trong viéc diw bdo, sang loc
chan dodn, tién lwong, gidm sdt, can thiép diéu
tri va di phong kip thoi déi voi cac VPV c6 kiéu
gene c6 nguy co cao vé bénh Iy tim mach cé thé
mdc phai trong hoat dong thé duc thé thao.

Tir khéa: dau an di truyén, dau an protein, hoat
dong thé chat,, bénh Iy tim mach, van dong vién.

1. PAT VAN PE

Hoat dong thé chit thuong xuyén di dugc
chirng minh 1a mot yéu td doc lap tao ra su
thich nghi sinh 1y va trao doi chat 6n dinh cho
té bao, mo va co quan, trong d6 c6 hé thong tim
mach. Tap luyén thé duc, thé thao (TDTT) c6 vai
tro lién quan dé duy tri, ting cudng stc khoe,
chdng 130 hoa, ¢ tac dung hiru ich trong viéc
ngan ngra nhiéu bénh mén tinh bao gdm bénh 1y
tim mach (cardiovascular disease - CVD), ¢ cac
nhém dan sb khac nhau. Duy tri hoat dong thé
chit hang ngay lam ting tudi tho thém 8—10 nam
va ngin ngira duoc cac bénh mén tinh so véi 16i
séng it van dong. Tap luyén TDTT cuong do nhe,
chang han nhu di bo nhanh gitp cai thién kiém
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Abstract:  Regular physical activity of
appropriate intensity has been shown to be a
factor in the prevention and improvement of
cardiovascular diseases in different population
groups. In contrast, long-term, excessive and
unscientific physical activity can cause acute
cardiovascular events such as myocardial
ischemia, acute myocardial infarction, and
stroke. However, the quantitative assessment
of the effects of exercise and sport on
cardiovascular health due to the interaction
by the quantity and intensity of exercise and
sport is very different and lacks of systematic
evaluation methods through effective, reliable
biomarkers.

Stemming from this urgency, we systematically
analyze, synthesize, and provide the latest
genetic biomarkers related to cardiovascular
diseases of athletes, and at the same time
indicate the potential applications of these
genetic  biomarkers in the prediction,
screening, diagnosis, prognosis, monitoring,
therapeutic intervention and timely prevention
of cardiovascular disease in genotyped athletes
at high risk, who may be suffered from during
sports activities.

Keywords: genetic markers, protein markers,
physical activity, cardiovascular disease,
athletes.

soat huyét 4p & nhitng ngudi bi ting huyét ap, cai
thién mot sd thong sb trao d6i chat va cac yéu to
nguy co & bénh tiéu dudng type 11, c¢6 thé giup
kiém soat tinh trang viém muc d6 thap.

Nguoc lai, theo WHO 2021 viéc it hoat
dong thé chat 1a mot yéu té chinh gop phan
gy tlr vong toan cau (https.//apps.who.int/iris/
handle/10665/44203). O nhém ddi twong khong
hoat dong thé chét, khoang 20% mic ung thu
rudt két va ung thu va, 6% bénh tim mach vanh
va khoang 7% bénh tiéu duong type II. Giam
hoat dong thé lyc con 1a yéu t6 nguy co thuc day

su phat trién cua nhiéu bénh trong tuong lai.
M&i lién hé tich cuc gitta hoat dong thé chat
va CVD da duogc chiing minh tr nghién ctru trén
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cac d6i twong ¢ khu vyc thanh thi va néng thon
ctia 17 qudc gia (trong d6 tudi 35-70) va nghién
ctru cta Trung Qudc (trong d6 tudi 30-79; trung
binh 14 51 tudi), cho thiy giam dang ké nguy co
xuét hién va ty 1& tr vong ciia CVD trong thoi
gian theo doi tr 4—7 nam. Trong mot nghién clru
da qudc gia khac da phan tich 130.843 dbi tuong
khong c6 bénh Iy CVD va chi ra rang hoat dong
thé chét giup giam dang ké nguy co mic CVD
va ty 1& tir vong & ca cac qubc gia cd thu nhap
cao, trung binh va thap. Theo mot tuyén bd khoa
hoc ctia Hiép hoi Tim mach Hoa Ky (AHA) vé
cac bién cd tim mach cap tinh lién quan dén tap
TDTT va kha ning thich tng hau qua bién cb
nay, cho thiy hoat dong thé chat qua manh, dic
biét & nhirg ngudi khong khoe manh, ¢ thé 1lam
taing dang ké nguy co cac bénh 1y cdp tinh tim
mach va dot tr & nhitng ngudi nhay cam (Hinh
1), déng thoi thac déy voi hoa dong mach vanh,
giai phong cac diu an sinh hoc tim mach, xo hoa
co tim va rung tim nhi. Biomarkers di truyén
ngay cang dong vai trd quan trong trong viéc
chuyén céc nghién ctru co ban, ¢ trién vong cao
sang cac Umg dung 1am sang tir xét nghiém chan
doan thudng quy, ra quyét dinh dy bao, hudéng du
phong, chuén bj ké hoach diéu tri va tién luong.
Déu 4n sinh hoc (Biomarkers) di truyén la
mot loai chi bao sinh hoc, dugc thu nhan tir cac
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Hinh 1. Pudng cong chir J ddo nguwge minh
hoa giira mirc d9 hoat dong thé chit hoic khdi
lwong/cudng dd tap thé duc va cac nguy co doi

v6i cac bénh tim mach
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mau sinh hoc va c6 thé duge dinh tinh hodc dinh
luong bﬁng cac thiét bi xét nghiém, thtr nghiém
lam sang. C6 nhiéu loai Biomarkers di truyén
khac nhau c6 thé dugc nhan dién nguoi khoe
manh ngay tir luc bao thai tir mau sinh hoc cua
bénh nhan: T mau nudc tiéu, mau, nudc mat,
nudc mili, niém mac — dich hau hong, dich ndo
ty, mau sinh thiét mo.

Bai viét ndy nham cung cp mot ci nhin tong
quan vé tim quan trong va cac thanh tyu nghién
ctru ndi bac vé cac Biomarkers di truyén lién quan
dén cac bénh 1y tim mach. Bai viét ciing cung cip
cac gia tri du bao, phong ngtra trong viéc quan
1y stc khoe cac VDV va nguoi tap luyén TDTT,
g6p phan cai thién chat luong giam sat y té va cac
bién phap phong ngira d6i voi cac nguy co xuét
hién bét thuong bénh 1y tim mach lién quan dén
tap luyén TDTT.

2. KET QUA NGHIEN CUU VA BAN LUAN
* Déu 4n di truyén trong chin doan sém nguy
co' cac bénh ly tim mach

Viée phong ngtra hi¢u qua bénh tim mach phu
thudc vao kha ning nhan biét nhitng ngudi cé
nguy co cao O giai doan dau ctia bénh hodc trudc
khi phat trién cac bién cb bét lgi. Cac nghién ciru
di truyén gan day da chi ra mot s6 locus hodc gen
¢6 lién quan véi nguy co méic bénh CVD cao hon.
Mot diém khéc biét chinh trong vi¢c kiém tra cac
Biomarkers di truyén so véi cac Biomarkers khéc
13 cac dau 4n di truyén c6 mit ngay tir khi sinh va
¢6 thé dugc xac dinh chic chan ngay ca trude khi
sinh. Mac du ching khong bi anh hudng boi céac
yéu t6 moi trudong, nhung su twong tac gitta gen
va moi truong doi khi co thé 1a nguyén nhan dan
dén sy xuét hién va phat trién cua céac trang thai
bénh. Xét nghiém di truyén cac bénh 1y lién quan
dén hé thong tim mach s& gitp sang loc, theo ddi
mdt VDV ¢6 dién tm dd bat thuong hoac tién
sir bénh dé xac dinh nhitng VDV c6 réi loan di
truyén vé tim mach c6 thé de doa tinh mang trong
khi luyén tap va thi dau TDTT.

Hién nay, thong qua cac Biomarkers di truyén
(cac gen nguy co) ¢ thé gitp chan doan hon 40
bénh tim mach (Bang 1). Nhitng tién bo trong
cong nghé giai trinh ty gen thé hé méi da gitp
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Hinh 2: Diu 4n di truyén lién quan sirc khée tim mach va hoat dong thé chit

kiém tra nhiéu gen cung luc (Bang 1), nhanh
chong véi chi phi tvong ddi thap, lam cho xét
nghiém di truyén cac bénh vé tim tré nén phd
bién hon. C6 18 thach thirc 16n nhat khong phai
1a xac dinh trinh tu thyc té cta cac gen tim ma
1a phan tich va giai thich chi tiét va toan dién dir
liéu di truyén dé xac dinh kha ning gy bénh cua
cac bién thé DNA dugc xac dinh va phat hién
nao co lién quan 1am sang vai kiéu hinh bénh tim
mach VDV.

Hiéu duoc ho so stic khoe, dic biét di truyén
lién quan dén cac bénh 1y tim mach & mdi VBV
1a cuc ky quan trong trong viéc sang loc, chan
doan, tién luong, diéu tri va trong cong tac huan
luyén, dao tao. Viéc luyén tap, thi dau voi cudong
d6 va ap luc cao dd dua nhom ddi tugng nay thanh
nhitng nguoi c6 nguy co bi dot tir cao hon so véi
cac ddi tugng khac. Ty 1& dot tir & thanh nién tir
1-35 tudi trong dan sé chung 1a 1,3/100.000 ca
thé, trong khi nghién ctru gan day vé cac cau thi
bong d4 & d6 tudi vi thanh nién cho thay ty 1¢ nay
cao hon véi 6,8/100 000. Céc rdi loan di truyén
c4u tric va roi loan nhip tim chiém mat ty 1é quan
trong trong cac truong hop tor vong dot ngdt nay
& cac VDV tré. Cac van dé vé tim nhu phi dai that
trai, giin budng tim va kéo dai khoang QT c6 thé
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trung ldp v6i cac réi loan di truyén trong ‘ving
xam’ va c6 thé bi hiéu sai 1a bénh ly. Diéu nay
sau d6 c6 thé dan dén chan doan khong chinh xac
& VDV, khong phu hop v6i cac mén thé thao va
danh gia qua mirc khong can thiét cua cac thanh
vién trong gia dinh. Nhu trong dan s néi chung,
xét nghiém di truyén tim & cac van dong vién
c6 thé co loi vé miat chan doan, huéng dan céac
lya chon diéu tri bao gdm cac quyét dinh lién
quan dén viéc tham gia hoat dong TDTT va tién
lugng. Két qua phan tich di truyén ciing c6 thé
hitu ich cho viéc dy bdo, xac dinh nhirng nguoi
than c6 nguy co trong gia dinh VDV va bat dau
cac chién lugc phong ngira va giam sat 1am sang
thich hop. Thiét 1ap chinh xac kiéu hinh 1am sang
ctia VDV 1a diéu can thiét. Diéu nay bao gém céc
cé nhan c6 tién sir lién quan nhu ngét, gia dinh
c6 nguoi dot tir, cac bat thuong trén dién tam do,
siéu am tim va MRI tim... Xac dinh cac dang di
truyén ctia cac bénh tim mach, bao gdm bénh Iy
kénh ion, bénh co tim, bénh dong mach chu..., 1a
mot phan quan trong cua viée theo dbi, giam sat
tim mach thé thao trong tap luyén TDTT. Nhiéu
nghién ctu da chimg minh su phuc tap cta xét
nghiém di truyén trong cac bénh tim mach va vai
trd clia cac nha tu van di truyén.



Trong di truyén don gen, cic tinh trang cia
c4 thé duge kiém soat boi mot cap alen va duoc
truyén theo quy luat di truyén cia Mendel. Van
dé di truyén don gen & cac bénh tim mach thudng
1a kiéu hinh duy nhat, hodc kém theo ton thuong
tim mach. Pén nay c¢6 hon 100 loai bénh tim
mach lién quan di truyén don gen khac nhau. Vé
mit 1am sang, di truyén don gen & cac bénh tim
mach thudng pho bién nhat bao gdbm bénh co tim
(bénh co tim phi dai, bénh co tim that phai loan
nhip, bénh co tim gian, bénh co tim chuyén hoa),
bénh kénh ion tim (hdi chung QT dai, hdi chung
QT ngén, hoi chimg Brugada, nhip nhanh thét
da dang nhay cam vdéi catecholamine, r6i loan
nhip va rdi loan din truyén cta tim), ting huyét
ap di truyén don nguyén (hoi chimg Liddle, hoi
ching Gordon, thtra mineralocorticoid, khang
glucocorticoid toan than, tdng san thuong than
bam sinh, cuong aldosteron c6 tinh chat gia dinh,
u bach céu), bénh dong mach chu di truyén (hoi
ching Marfan va cac hoi chimg khac co kiéu
hinh tuong tu, phinh va boc tach dong mach chu
nguc co tinh gia dinh, hoi chung Ehlers-Danlos),
ting ap dong mach phdi, ting huyét khdi di
truyén, ting cholesterol mau gia dinh, va hon
20 bénh khac (bang 1). Mic du ty 1& méc hau
hét cac bénh tim mach don nguyén khong cao
nhung voi dan sé 1,33 ty nguoi, thi Trung Qudc
c6 gan 7 tridu ngudi mic bénh ting lipid mau
gia dinh, gan 700.000 ngudi bi ting huyét ap don

ACM =anhythmogenic cardiomyopatty;
DCM =dilated cardiomyopathy;

o Vol S 307
HOM = hyperiophic cardiomygpathy Stegeetal, IntJ Mol Sei 2021

Hinh 3: D4u 4n di truyén lién quan bénh Iy
tim mach VDV
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Trude day, cac bénh tim mach don nguyén chi
¢6 thé duoc chin doan bang cac phuong phéap xét
nghiém 14m sang truyén thong, nhu xét nghiém
mau dé tim dau hi¢u sinh hoa, theo ddi di¢n tam
d6, chan doan hinh anh... Nhitng phuong phap
nay dong mot vai trd khong thé thay thé trong
viéc chan doan va diéu tri bénh, nhung chung
déu 1a nhitng phuong phap xét nghiém “sau triéu
chung”. N6i cach khéc, chi sau khi bénh nhan
biéu hién ra kiéu hinh 1am sang tuong tmg, thi
cac chan doan can 1am sang nay méi biéu hién két
qua duong tinh, dan dén viéc chan doan va diéu
tri bénh thuong bi cham tré. Diéu nay dic biét bi
tham d6i v6i nhimg bénh nhan c6 biéu hién lam
sang khoi phat sém 1a dot tir, co thé xay ra véi
bénh co tim phi dai, cac bénh vé kénh ion tim,
... Vo1 viéc hoan thanh giai trinh ty gen cua “Duy
an BO gen ngudi” va su tién bo cua cong nghé
phat hién gen, mo hinh y hoc chinh xac dan dan
duoc 4ap dung vao thuc hanh 1am sang. Mt trong
nhiing nguyén nhan gay nén cac bénh tim mach
don gen néu trén da dugc xac dinh lién quan dén
su bat thuong ¢ cac gen gay bénh cu thé (bang
1). Hau hét cac truong hop bénh co tim phi dai,
bénh co tim thit phai loan nhip, hoi chimg QT
dai, nhip nhanh that da hinh catecholaminergic,
héi chung xoang bénh di truyén, hoéi chung
Liddle, hoi chung Gordon, hdi chung Marfan,
hoéi chirng Ehlers-Danlos, ting 4p phdi di truyén
hodc vo cin, bénh ting ua chay méau di truyén va
tang cholesterol mau... ¢ tinh gia dinh, c6 thé 1a
nguyén nhan ctia cac dot bién gy bénh trén cac
gen tuong ung va dugc phat hién sang loc thong
qua giai trinh ty gen. Do d6, chan doan dya trén
thong tin di truyén hién nay 1a phuong phap som
nhat dé xac dinh cac bénh 1y tim mach don gen.
Thong tin di truyén cta nhiing bénh nay 1a bam
sinh, va chin doan di truyén c6 loi thé rat 16m la
chan doan “tién triéu chitng”,

Biomarkers dugc quy dinh bdi cac alen trong
cAu trac di tmyén tur Iac bao thai da duoc chi ra tai
Bang 1, 1 bang chimg 1am sang lién quan gen va
tan suit dot bién & cac bénh tim mach phé bién.
Két qua khao sat ndy mé ra tiém ning tim soat,
du bao cac bénh 1y tim mach c6 thé méc phai &
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Bing 1. Bing chirng 1am sang lién quan gen va tin suit dt bién ¢ cac bénh tim mach phd bién

A . Ty I¢ . A 1A A3 . A s Ty 1€
Bénh tim mach phd bién Cac gen gay bénh dua trén bang ching 1am sang dt bién
Bénh co tim
R . el MYH7, MYBPC3, TNNT2, TNNI3, TPM1, MYL2, MYL3, ACTCI, o o
Bénh co tim phi dai 80/100,000 PLN, FLNC, GLA, LAMP?. PRKAG2, TTR. GAA 60%—70%
Bénh cortim loan nhip thit phi | >0 PKP2, DSP. DSG2, DSC2, JUP, TMEM43 60%
Bénh co tim gian n¢ co 19-36.5 MYH7, MYBPC3, TNNT2, DSP, TTN, LMNA, MYH6, MYPN, 40%
tinh chat gia dinh /100,000 RBM?20, SCN54, ANKRD1, RAF1, DES, DMD ?
Bénh co tim chuyén héa
N ~ GYS1, GAA, LAMP2, AGL, GBEIl, PHKAI, PHKA2, PHKB, R -
Bénh du trir glycogen 25/100,000 PHKG2, PRKAG2 Khong 1o
Céc bénh chuyén hoa Khéne o SLC22A45, CPT1A, SLC25420, CPT2, VLCAD, HADHA, ACADM, Khéne o
oxy héa axit béo & ETFA, ETFB, ETFDH &
Céc bénh luu tr Khong o | IDUA, IDS, SGSH, NAGLU, HGSNAT, GNS, GALNS, ARSB, GUSB | Khong 1o
Mucopolysaccharide
Bénh luu trit Lysosome Khong rd GBA, GLA, GLBI1, HEXB, GNPTAB, GNPTAB, GNPTG Khong 1o
Céc bénh vé do réi loan ty thé Khéng r& SURFI, mtDNAb, mtDNAb, mtDNAb, mtDNAb, TAZ, AGK Khéng 18
Céc benh chuyén hoa Khong s | FAH, AGXT, GRHPR, HOGAI, PCCA, PCCB, MLYCD, PHYH | Khong 1o
axit hiru co va peroxit
Cic bénh vé kénh ion tim
N . KCNQI, KCNH2, SCN54, KCNEI, KCNJ2, CACNAIC, CAV3,
Hoi chimg QT dai 50/100,000 CALMI, CALM? >75%
Hoi chimg QT ngén KCNH2 20%
Hoi chung Brugada 50/100,000 SCN54 10%—-15%
Catecholaminergic da hinh 10/100,000 RYR2, CASQ2 60%—70%
Nhip nhanh thit
Hoi chimg nit xoang Khong 16 SCN5A4, HCN4, MYH6, GNB2 100%
¢6 tinh di truyén
Cafj?‘-’nh bat thuong Khong & SCN5A, SCN1B, TRPM4, LMNA, NKX2-5, DES 50%
an truyen tim
Tang huyét dp di truyén don nguyén
Hoi chung Liddle Khong rd SCNNI1B, SCNNIG 100%
Ho6i chirng Gordon Khoéng rod WNK4, WNKI, KLHL3, CUL3 89%
_ Hoi ching thia Khong & HSDI1B2 Khéng 16
mineralocorticoid rd rang
Hoi chung khang A~ A
elucocorticoid Khong ro NR3CI Khong rod
Tang san thuong than bim sinh Khong 1o CYPI1IBI, CYPI7A1 Khong 1o
Hoi chimg tang aldosteron Khéng & CYPIIB2/CYPIIBI, CLCN2, KCNJS5, CACNAIH Khéng 16
¢6 tinh gia dinh
Hoi chiing Pheochromocytoma Khéne 1o VHL, RET, NF1, SDHB, SDHC, SDHD, MAX, TMEM 127, EPASI, 40%-55%
/ paraganglioma & SDHA, FH, SDHAF?2 ? ?
Bénh dpng mach chii di truyén
Hoéi ching Marfan 20 0/61(5)6 000 FBNI, TGFBRI, TGFBR2, SMAD3, TGFB2, TGFB3, SKI 70%-93%
Phinh dong mach chu Khone 13 ACTA2, FBNI, MYH11, MYLK, SMAD3, TGFBRI, 20%-25%
nguc va boc tach & TGFBR2, PRKGI, LOX, COL341, TGFB2, TGFB3 omeoe
Hoi chung Ehlers-Danlos Khong 1o COL3A41 90%
< Ap 1 an 2. 1.5— BMPR2, BMPRIB, CAVI1, KCNK3, SMADSY,
Tang huyct dp dong mach phoi | (/169 509 ACVRLI, ENG, EIF24K4 =%
- £ r s ROSI, SERPINCI, FVL dét bién & gen F5, " omo
Tang huyét ap di truyén 400/100,000 PT20210A dot bién & gen F2 70%—-80%
Tang cholesterol mau 410~ ) 0
¢6 tinh gia dinh 500/100,000 LDLR, APOB, PCSKY, LDLRAPI 92%-95%
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