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_ CHiDAU PROTEIN
TRONG CHAN BOAN SGM CAC BENH LV TIM MACH VAN BONG VIEN

V6 Twong Kha)

Tém tat:

Hoat déng thé chat thwdng xuyén véi lwong van déng thich hgp da dwgc chirng minh la cé lgi
trong viéc ngan nglra, cai thién cac bénh tim mach & cac nhém dan sé khac nhau. Nguwoc lai, Iuyen
tap thé duc the thao (TDTT) khong thwong xuyén, cwong do, lwgng van dong qua mirc co thé gay
ra cac sw cb tim mach cép tinh nhw thiéu mau co tim cép, dot quy... Hién nay, két qua cac nghién
ctru danh gia, dinh lwong &nh hwéng cla tan suét, lwong van déng hoat déng thé chat déi vei stre
khde tim mach 13 rat khac nhau va thiéu hé thc“')ng trén co s& cac chi dau sinh hoc (biomarkers)
hiéu qua, tin cay.

T tinh cAp thiét nay, chung t6i tdng hop, phan tich va cung cap modt cach co hé thdng cac bién
ddi & mirc phan ti, t& bao trong qua trinh sinh co, chuyén hoa trao ddi chat, mién dich, ..., 1a cac chi
d4u sinh hoc protein mai nhat lién quan dén sw xuét hién, phat sinh, tién trién va héi phuc cac bénh
tim mach ctia VDV. Bai viét chi ra tiém ndng tng dung cac chi dau sinh hoc protein nay trong viéc
chan doan, tién lweng, giam sat, can thiép diéu trj va dw phong cac bénh ly tim mach trong hoat déng
thi dau, luyén tap & VBV. Chi d4u sinh hoc protein con cho biét mrc dd hoat dong thé chét, 1am co
s& diéu chinh khéi lwong, chwong trinh huén luyén va danh gia trinh do luyén tap cta VBV.

T khéa: Chi dau sinh hoc protein, hoat dong thé chat, bénh ly tim mach, van déng vién.

Protein markers in early diagnosis of athlete's cardiovascular diseases

Summary:

Regular physical activity has been shown to be beneficial in preventing and ameliorating
cardiovascular diseases in different population groups. In contrast, infrequent or excessive physical
exercise can cause acute cardiovascular events such as acute myocardial ischemia, stroke...
Currently, the study results about evaluating and quantifying the effects of physical activity frequency
and amount on cardiovascular health are very variable and lack a systematic basis of effective and
trustable biomarkers.

From this imperative, we have systematically synthesized, analyzed and provided a report about
the changes in molecular and cellular levels of the biomechanics, metabolism, and immunity
process. They are the latest protein biomarkers implicated in the occurrence, development,
progression and recovery of cardiovascular diseases in athletes. The article points out the potential
application of these protein biomarkers in the diagnosis, prognosis, monitoring, treatment
intervention and prevention of cardiovascular diseases in competition and training activities for
athletes. Protein biomarkers also indicate physical activity levels, which serve as the basis for weight
management, training programs and assessment of athletes' fitness levels.

Keywords: Protein biomarkers, physical activity, cardiovascular disease, athletes.

BAT VAN BE

Hoat dong thé chat thuong xuyén da duoc
ching minh 12 mét yéu t6 doc 1ap tao sy thich
nghi sinh 1y va trao doi chat giup on dinh cho té
bao, mo, to chirc va co quan, trong d6 co hé
thong tim mach. Tap luyén TDTT c6 vai tro duy
tri, nang cao sutc khoe, chéng lao hoa, co tac

dung hitru ich trong viéc ngan ngura cac bénh
man tinh, bao gom ca bénh 1y tim mach
(cardiovascular disease - CVD) ¢ cac nhom dan
s6 khac nhau [18]. Duy tri hoat dong thé chat
hang ngay 1am ting tudi tho thém 8—10 nim va
ngin ngira duoc cac bénh man tinh so vai 16i
song it van dong [27]. Tap luyén TDTT cuong
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dd nhe, lugng van dong trung binh nhu di bo
nhanh gitp cai thién, kiém soat huyét ap &
nhitng nguoi bi ting huyét ap [32], cai thién mot
s6 thong sb trao ddi chit [6] va cac yéu t nguy
co mic bénh tiéu dudng type II [4], c6 thé gitp
kiém soat tinh trang viém mirc d6 thap [26].

Nguoc lai, theo WHO 2021, viée it hoat dong
thé chat 1a mot yéu t6 chinh gép phan gy tir
vong toan cau
(https://apps.who.int/iris/handle/10665/44203).
Nhom ddi tuong khong hoat dong thé chéat,
khoang 20% mic ung thu rudt két va ung thu
Vi, 6% méc bénh tim va mach vanh, khoang 7%
bi bénh tiéu duong type II [24]. Giam hoat dong
thé chét con 1a nguy co thuc ddy su phat trién
ctia nhiéu bénh khac [30].

MGéi lién hé chat ché giita hoat dong thé chat
va CVD da dugc chirng minh tir nghién ctru trén
cac dbi tuong ¢ khu vuc thanh thi va nong thon
cta 17 qudc gia (trong do tudi 35-70) [23] va
nghién ctru cta Trung Quéc (trong do tudi 30—
79; trung binh 1a 51 tudi) [5], cho thdy giam
dang ké nguy co xuat hién va ty 1& tir vong do
CVD trong thoi gian theo doi tor 4— 7 nam.
Trong mot nghién ctru da qudc gia khac da phan
tich trén 130.843 d6i tuong khong ¢ bénh 1y
CVD va chi ra rang hoat dong thé chit gitp
giam dang ké nguy co mic CVD va ty 1é tir
vong & ca cac qudc gia co thu nhdp cao, trung
binh va thap [20].

* Nhéi mau co tim
* Rung tam nhi e} 3
Cao « Xo vita déng mach vanh * Dot wr d," tim
« Viém co tim/xo héa * Nhoi mau co tim
* Rung tam nhi

« Tang huyét ap

« Sir hinh thanh huyét khéi * Phi dai nfio that

= Xo vira dong mach
vanh

* Shear stress mach mau

= Viém co tim / xo héa

Cic yéu t0 nguy
caa bénh tim mach

N
=
%»

Thip Thai lwgng va cwong dj tip luyén Cao

Hinh 1. Du’(‘)’ng cong chir J dao ngwoc
minh hoa moi quan hé gitra mirc do
hoat dong thé chat va CVD

Theo mot tuyén bd khoa hoc cua Hiép hoi
Tim mach Hoa Ky (AHA) vé& cac bién cb tim
mach cap tinh lién quan dén hoat dong thé chét
va kha ning thich tmg hiu qua cac bién c¢b nay
[10], cho thdy hoat dong thé chat qua manh, dic
biét & nhitng ngudi khong khoe manh, co thé

lam ting dang ké nguy co cac bénh Iy cap tinh
tim mach va dot tor ¢ nhiing ngudi nhay cam
(Hinh 1), dong thoi thuc diy voi hoa dong mach
vanh, giai phong cac chi dau sinh hoc protein
tim mach, xo hoa co tim va rung tdm nhi [10].

Chi déu sinh hoc (biomarkers) duoc xem 1a
mot chi sd sinh hoc, dugc thu nhan tir cac mau
sinh hoc va c6 thé dwoc dinh tinh hodc dinh
luong bang céac thiét bi xét nghiém, thir nghiém
1am sang [34]. C6 nhiéu loai biomarkers khac
nhau c¢6 thé dugc nhan dién & ca nguoi khoe
manh [37] va tir mau sinh hoc ctia bénh nhan:
mau nude tiéu, mau, nude mét, nude mii, dich
ndo tily, mau sinh thiét mé [2]; miu tir hd so 1am
sang, su két hop cua cac xét nghiém can lam
sang va phong thi nghiém (huyét ap, glucose va
lipid trong huyét thanh, cac xét nghiém hinh anh
nhu ECG, siéu am tim, chup CTscane tim...).

Biomarkers ngay cang déng vai trd quan
trong trong cac nghién ctru co ban, 6 trién vong
ung dung cao sang cac lam sang tur xét nghi¢m
chan doan thudng quy, ra quyét dinh tri lidu va
danh gia tién luwong [6], [12], [23]. Mot
biomarkers tin cdy thuong lién hé chat ché voi
cac giai doan khac nhau cia bénh [27] hodc/va
tinh trang stc khoe [16], cuong d9, lugng van
dong va sirc bén cua bai tap thé thao [15]. Theo
Cuc Quan 1y Thyc pham va Dugc pham Hoa ky
(Food and Drug Administration - FDA), mot
biomarkers 1y tuéng can dap tng cac diéu kién
phu hop dé kiém tra mot tinh trang bénh cu thé,
bao gdm: chi phi, hiéu qua, an toan va d& do
ludng; ¢ thé hd tro véi cac phuong phép diéu
tri; c6 kha nang dua ra Kkét qua chinh xac, nhanh
chong; c6 thé img dung phat hién bénh giai doan
khoi phat; tinh nhat quan giita cac dan toc va
gidi tinh khac nhau; va c6 dac hiéu cao cho mot
bénh cu thé va c6 kha nang phan biét giita cac
trang thai sinh ly khac nhau.

Tu nhing thong tin trén, bai viét nay nham
cung cap mot cai nhin tong quan vé tam quan
trong va cac thanh tyu nghién ctru noi bat vé cac
biomarkers protein xdy ra trong qua trinh sinh
co, sinh hoa, mién dich...lién quan dén sy xuét
hién, dién bién va hoi phuc cac bénh 1y tim
mach trong hoat dong thé chit cia VDV. Bai
viét cling cung cip cac gia tri du doan/tién
luong, phong ngtra trong viée quan ly suc khoe
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cac VDV trong qua trinh tap luyén, thi dau cua
ho, gop phan cai thién chat luong gidm sat y té
va cac bién phap phong ngira ddi v6i cac nguy
co xuat hién bat thuong bénh 1y tim mach lién
quan dén tap luyén TDTT. Nhiing thong tin vé
biomarkers protein cling gitp cac nha quan ly,
huén luyén vién, bac sy thé thao kiém soat, diéu
chinh khdi lugng, chuong trinh hudn luyén va
danh gia trinh d6 tap luyén cia VDV.

1. Vai tré ciia mét sé6 biomarkers protein
trong phat hién va chan doan sém nguy co
cac bénh ly tim mach

1.1. Protein troponin la biomarkers méi vé
chin thuwong co tim

Loiich cua tap TDTT dbi véi chire nang tim
da dugc cong nhan voi rat it tranh luan. Tuy
nhién, cuong do va lugng van dong rat khac
nhau va mot kha nang khéc ton tai, 6 1a ging
suc hodc tap TDTT qua ngudng cu:ong do va
lwong van dong nhat dinh c6 thé lam xau di strc
khoe tim mach. Cho dén nay, mot sé nghién ctru
nho 1am sang da ghi nhan cac bién cb bat lgi vé
tim va mach khi tap luyén sirc bén & muc do
cao. Bio cdo khao sat vai tro tiém ning cia viée
tap TDTT kéo dai va ting cudng sirc bén ¢ hai
cho tim mach tap trung vao ndng do huyét thanh
cua protein troponin (¢Tn) - mot dong cac phéan
tir diéu hoa acid dugc tim thiy trong co tim. Cho
dén nay ¢Tn dugc xem nhu biomarkers dac hi¢u
khi ¢6 sy ton thuong té bao co tim va duogc giai
phong vao mau sau nhdi mau co tim. Ba loai
¢Tn d3 duoc xac dinh bao gém troponin I
(cTnl), troponin T (¢TnT) va troponin C (cTnC),
cting nhau tao thanh mét phirc hop protein diéu
hoa co co tim.

Nhing tién bo gan ddy trong cong nghé phat
quang d phat trién thanh mot loat cac phuong
phap phat hién ¢Tn c6 do nhay cao (hs-cTn),
cho phép phat hién sém hon cTn va hs- cTn
trong huyét twong va duoc dé nghi 1a cac dau an
sinh hoc hiéu qua cho chan doan hoi ching
mach vanh cép tinh va nhdi méau co tim cép tinh
[1]. Hién tuong ting ndng do c¢TnT trong mau
sau khi tap TDTT 1an dau tién duoc bao cdo
cach day khoang 25 nam bdi hai nhém nghién
ctru doc lap - Siegel va cong su, vao nam 1995
[31] va Laslett va cong sy, vao nam 1996 [19]
Nhirng phat hién ban du nay di goi mé mdi

quan tAm dicbiét dé mo ta cac nguyén nhan lam
sang cho sy gia tang cTnT trong va sau khi tap
luyén v6i cudong do cao.

O cac VDV nghiép du, nhiing thay doi trén
siéu am tim phé bién sau khi chay marathon, va
ty 1¢ ¢TnT hodc c¢Tnl tdng cao thuong lién quan
dén r6i loan chtrc nang tam truong thit, ting ap
luc phdi va rdi loan chirc niang that phai [29],
[301,[36].
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Hinh 2. S dé ly g|a| sw giai phéng
troponin sau con nhéi mau co tim khi
thwc hién cac bai tap stpc bén
Cac giai thich co ché va thong tin 1am sang

clia viéc ting ndng d6 ¢Tn mau sau khi tip thé
duc ging strc van con chua rd rang. Mot danh
gid toan dién ctia Koller ndm 2003 cho ring, can
than trong trong viéc tong hop két qua cho cac
VDV duong tinh v&i ¢Tn ma khong c6 bang
chimg 1am sang vé bénh mach vanh [17] va ¢Tn
c6 thé khong dugc giai phong sau chan thuong
tim khong hoi phuc sau khi tap luyén manh.
Nguoc lai, voi nhitng bénh nhan duong tinh voi
¢Tn bi tic nghén toan bd hodc mot phﬁn dong
mach vanh do huyét khdi trong 1ong mach,
khong c6 bang chung rd rang ¢ nhimg VDV
khoe manh rang sy mat can bang yéu té cam
mau c6 thé gay ra cac bién ¢d thiéu mau cuc bd
cap tinh nghiém trong sau khi tap thé duc ging
sttc. Do d6, c6 thé qua sém va tham chi nguy
hiém khi dé nghi can thiép bang thudc (nhu
heparin trong luong phén tir thip) cho cac VDV
sttc bén c6 duong tinh ¢Tn. Theo nghién ctru
cua Peretti va cong su da khao sat twong quan
gitra cac biomarkers lién quan tim mach va céc
tiéu chuan strc khoe tim mach ¢ 21 VDV nam
tré khoe manh (9,2 + 1,7 tudi) sau khi dap xe
tang cuong kéo dai cho dén khi kiét strc [25].
Két qua chi ra rang khi luyén tip v6i cuong do
cao, c¢6 6/21 nam sinh (~29%) da tang cTn vira

67
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phai ¢ vao cudi bai tip ging stc. Diéu nay
khong lién quan dén r6i loan nhip tim hoac céc
triéu chimg khac cho thay c6 bang chimg ctia su
ton thuong co tim. Tuong tu, mot nghién ctru
khac kiém tra cac biomarkers lién quan co tim
trén 22 VDV nam chuyén nghiép (14—16 tudi)
trong mot tran bong da, cho théy n6ng d6 c¢Tnl
va NT-proBNP (peptide natri lgi ni€u ndo, mot
dau hiéu cua cing co tim) trong huyét thanh
tang cao Va duy tri 2 gid sau tran bong [13]; Sau
24 gio, nong do cTnl glam xubéng nhung van
cao dang ké so voi chuan, trong khi NT-proBNP
quay trd lai mue binh thuong [13]. Cac tac gia
nay goi y rang sy gia tang cac biomarkers lién
quan dén hoat dong cua tim sau tran dau va su
phuc hoi nhanh chong 1a dau hiéu ctia mot phan
{mg sinh 1y hon 1a bénh 1y [25]. Gan day nhat,
cac nha nghién curu khac cting da danh gia su
t6n thuong co tim tiém an ¢ 12 VDV chay siic
bén v&i ché do tap luyén cudng do cao ngat
quang (phuong phap tap gidn cach -
High-intensity interval training - HIIT) so v6i
ché do luyén tap lién tuc. O nhém ddi tuong
luyén tap HIIT c6 sy gia ting ndng d6 cTnl va
cao hon so v4i ché do luyén tap lién tuc [8].

pEdobd

Hinh 3. Sw thay d0| dong hoc troponln sau
con nhéi mau co tim & VDV dién kinh

1.2. Peptide natri lgi ni€éu nao la
biomarkers do ciing thing co tim

Céac peptide natri lgi ni€u (natriuretic peptide
— NP) dugc biét dén nhu mot loai biomarkers
lién quan dén bénh 1y ¢ tim. Viéc ting huyét 4 ap
lién quan dén tap TDTT cé thé tac dong dén
thanh tim va tir 46 khién tAm nhi va tam that tiét
ra cac peptide natri 1gi ni€u tdm nhi (atrial
natriuretic peptides — ANP) va peptit natri loi
ni¢u ndo (brain natriuretic peptides — BNP)
trong tng. Mot nghién ctru gan day di chi ra
rang nong d6 BNP ting 1én cung v&i ¢cTnT &

nhitng VDV chay ban marathon chuyén nghié¢p
& d6 tudi trung nién sau cudc dua [35]. Trong
khi ndng d6 cTnT trd vé chi s6 binh thuong sau
24 gio, thi nong do BNP trg lai mirc ban dau sau
48 gio. Su phong thich kéo dai cua NP nay co
thé san pham mot phan g bén viing cia co thé
dbi voi sy thay d6i ctia huyét ap do tap luyén
qué strc. Mot nghién ciru khac ¢ Tay Ban Nha
da danh gia 79 VDV trung nién trong cudc thi
Marathon Barcelona 2016 [28]. Cac miu mau
duoc thu thap tai cac mbc thoi gian khac nhau
g6m thoi diém ban dau: 1-2 gio sau cudc dua
va 48 gid sau cudc dua. Amino-end pro-BNT
(NT-proBNP; mot ddu hiéu ciia stc cing co tim)
va hs-cTnT dugce xem la biomarkers tudn hoan.
Céc nha khoa hoc phat hién ra mdi quan hé truc
tiép va c6 y nghia giita thoi gian chay va nong
dd hs-cTnT ting lén, cho thdy viéc chay
marathon ¢ thé cé tac dong dang ké dén hé tim
mach. Hon nita, ri loan chic ning tim truong
that va ting ap luc phoi thé hién rd trong giai
doan sau cudc dua, tuong tu nhu nhiing bao cao
gan day cua Cocking va cong su [10]. Viéc tap
luyén TDTT cudng d6 cao va thi ddu trong thoi
gian kéo dai nhu cudc dua marathon c6 thé kich
hoat giai phong nhiéu biomarkers lién quan dén
tuan hoan tim nhu BNP di dugc dé xuat [7].
BNP duogc coi 1a mdt biomarkers dang tin cay
trong chan doan, thuong duogc st dung két hop
v6oi ST2 (Suppression of tumorigenicity 2) va
Gal-3 (galectin-3), st dung tién lugng tinh trang
th¢ lyc mot VDV, Copeptin, ANP va
adrenomedullin cling dugc st dung phuc vu tién
doan, da dugc chung minh 1 hd trg dang ké kha
nang chan doan sém cac van dé tim mach.

1.3. Hypoxanthine nhw la biomarkers cho
tinh trang thiéu mau cuc bd & co tim

Phén 16n céc té bao co tim chira mot nhan
cung nhiéu ty thé, noi cung cap nang luong cho
té bao dudi dang ATP, hd trg nhu cau chirc ning
cua tim thong qua qué trinh phosphoryl oxy hoéa
hiéu khi trong chudi van chuyén dién tir & ty thé
(chudi ho hép té bao). Qua trinh hiéu khi quan
trong nay phu thudc nhiéu vao oxy. Bat ky sy
gian doan hodc giam luwu lugng mau tuan
hoan/hoic khi tap luyén TDTT ning déu co thé
dan dén mat can bang cung - cau vé oxy, dan
dén thay doi chuyén hoa trong té bao. Thong
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thuong, sy khoi dau cua thiéu mau cuc bo hay
thiéu oxy ¢ tim, cdc ATP nhanh chéng bi can
kiét va cac mo tim mét 65% ham luong ATP
trong vong 15 phut khi co tim thiéu mau cuc bo
[14]. Thiéu méau cuc bd nay co6 thé dan dén sy
phan hity ATP nhanh chéng [15] dan dén sy tich
tu cac san phém phu, di hoa cia ATP trong té
bao nhu ADP, AMP, va kich hoat cac enzym
khong c¢6 loi, bao gdom 5'-nucleotidase,
adenosine deaminase, purine nucleoside
phospo-rylase va xanthine oxidase, lam qua
trinh di héa AMP lién tuc thanh adenosine,
inosine, hypoxanthine, xanthine va axit uric [9].

Trong s& cac chat chuyén héa nay,
hypoxanthine 1a mot chat phan cyc nho véi
trong lwong phan tir thap ~136da, c6 thé dugc
van chuyén 1ap tirc theo khuéch tan thy dong tir
cac mod co tim va co xuong bi anh hudng vao
mau [22].

High-Intensity Exercise
Oxygen supply and demand imbalance
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.................................................................................
o

ADP Uric Acid

xanthine  * xanthine
denydrogenase & oxidase

e ——— Xanthine

AMP s IMP

I snucieoudase adenasine
: hinase

8 Adenosine - Inosine
- ade ine purl

5" -nueleotidase xanthine * xanthine
dehydrogenase . oxidase

— Hypoxanthlne.'..?

.....
...................................................

Bload Vessels/Stream

Mahanty and Xi. Sports Medicine and Health Science, 2020

Hinh 4. Cac con dwong chuyén héa chinh
cua sw thoai hoa ATP khi thiéu mau cuc bo

co tim va tap thé duc qua strc ’
Trong mot nghién ctru khac, tdc dong cap
tinh cua sy suy thodi nucleotide purine dugc
danh gia bang cac phép do nong d6 xanthine va
hypoxanthine trong nudc tiéu va huyét thanh &
12 VDV ctr ta chuyén nghiép [3]. Cac VDV da
thuc hién 06 hiép nang ta, dan dén su gia ting
dang ké ciia hypoxanthine so voi thoi diém ban

dau khong tap luyén.

Nong d6 hypoxanthine sau d6 giam kéo dai
2 gioy, goi y rang dau hiéu sinh hoc lién quan dén
hypoxanthine do su ton thwong té bao hoic
thiéu mau cuc bo c6 lién quan dén tap thé duc
ctr ta [3]. Mot nghién ctru khac tai Uc trén 8 nam
gidi khoe manh va chi ra rang dap xe cuong do
cao ngit quang din dén luong purine mat di
nhiéu hon so v&i nhitng nguoi dap xe véi cuong

do phu hop [11]. Siopi va cong su da mo ta
trong qué trinh HIIT, AMP duoc chuyén hoa
nhanh chong trong co xuong, tao ra inosine
monophosphate, inosine, va sau do la
hypoxanthine [32]. Kistner va cong su chi ra
ham lugng hypoxanthine trong nudc tiéu giam
sau khi thuc hién HIIT kéo dai 10 ngay ¢ céc
VDV nghiép du, cho thay su thich ing do luyén
tap gy ra trong qua trinh chuyén héa purin [17].
Nhitng nghién ctru phat hién sy thay doi cia
hypoxanthine trong nudc tiéu va huyét thanh
nhu mot dau hiéu sinh hoc hitu ich phan dnh
muc do tap luyén cua VDV. Diéu thu vi 1a
nhing thay d6i vé nong do hypoxanthine phan
anh tuong quan v6i muc d9, dang bai tdp nhu
HIIT hodc bai tap strc bén aerobic. Tém lai, su
gia tang hypoxanthine cao hon c6 thé cho thay
thé chat thdp hon va sy bu dip kém trong
chuyén héa nucleotide purine va luyén tap
TDTT c6 thé din dén ndng d6 hypoxanthine co
ban thap hon, cho thiy su cai thién trong chuyén
hoa purine [17].

1.4. Biomarkers protein lién quan dén cac
phén @ng viém

Céc biomarkers viém cung cap mot phan ciia
viéc danh gia toan dién hoat dong thé chat.
Nhiéu nghién ctru da bao céo tac dung cé lgi cua
tap TDTT trong viéc phuc hdi bénh, dic biét 1a
dbi vai tim [15], [16]. Kistner S va cong su di
danh gia hiéu qua cta can thiép bai tap thé chat
dai han (6-12 thang) d6i v6i cac biomarkers gay
viém ¢ nhoém ngudi cao tudi [17]. Trong nghién
ctru nay, mot nhoém cac biomarkers liém quan
cytokine va interleukin (IL-1ra, IL-2sRa, IL-
6sR, IL-8, IL- 1sRII, IL-15), adiponectin va
TNF-o da duoc chi ra. Két luan chi ra rang IL-
8 1a biomarkers gy viém duy nhét trong quan
thé nghién ctru xuat phat tir hoat dong thé chat.
Bén canh do, Lund va cong sy da khao sat tinh
on dinh cua cac biomarkers gay viém lién quan
dén hoat dong thé chat & nam gidi [18].

Dt lieu méi nhat cho thdy rang cac
biomarkers viém c6 thé bi anh huéng bdi cuong
do tap TDTT. Trong nghién clru nay, céc tac gia
da chon sy thay do6i muc tiéu thu oxy toi da
(VO2max) lam két qua chinh va xac dinh xem
lidu phan g ctia mot sé biomarkers gy viém
c6 thay d6i (giam hoic ting) trudc sy da dang
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vé cudng do tap luyén [18], [19], [20]. Cac
biomarkers gy viém lién quan dén nghién ciru
nay bao gom IL-1B, IL-6, IL-10, TNF-a, hs-
CRP, phan tir két dinh gian bao (soluble
intercellular adhesion molecule-1 — sSICAM-1)
va ty 18 TNF-o/IL-10 trong tuan hoan mau ngoai
vi d3 duoc ching minh. Tém lai, hoat dong thé
chat v6i cuong do cao, lugng van dong 16n gay
ra su gia tang thoang qua IL-6 va ty 1¢ IL-6/IL-
10, va tap voi cudng do thap, luong van dong
thap c6 thé lam giam muc do SICAM-1 [21].

2. Thao luian

Cac mot s6 biomarkers dang protein nhu:
troponin I (¢Tnl), troponin T (¢TnT) va troponin
C (cTnC), peptide natri lgi ni¢u (natriuretic
peptide — NP), peptide natri 1gi ni€u tAm nhi (atrial
natriuretic peptides — ANP), peptit natri lgi ni¢u
ndo (brain natriuretic peptides — BNP), Amino-
end pro-BNT (NT-proBNP), hs-cTnT, Copeptin,
ANP va adrenomedullin, hypoxanthine, IL-8, IL-
1B, IL-6, IL-10, TNF-a, hs-CRP, phan tir két dinh
gian bao (soluble intercellular adhesion molecule-
1-sICAM-1) va ty 1€ TNF-o/IL-10, enzym
CK,..dugc san sinh ra trong qua trinh hoat dong
thé chét. Cac dau hiéu nay thuong xuat hién som,
duoc sir dung danh gia trinh d6, dang cap luyén
tap, danh gia mirc d9, cuong do luyén tap, danh
gid muc do t6n thuong, giai doan va mic do hoi
phuc co tim. Cac béac sy thé thao va huan luyén
vién dua vao su xuat hién va mirc do thay doi cac
biomarkers protein nay dé kiém tra, danh gia két
qua, hiéu qua ké hoach hudn luyén, xay dung va
danh gia hiéu qua phac d6 diéu tri, hoi phuc tim
mach cho VDV.

Thuc té tai Viét Nam, cac nha lam sang sir
dung xét nghiém men tim ding dé do mirc do ton
thuong, mirc do chét cua cac té bao co tim, gitp
xéc dinh dugc murc do ton thuong ciia co tim nhu
hoi chimg mach vanh cap, thiéu méau co tim, nhoi
mau co tim [39]. Cac men tim nhu kinase
creatine (CK), Creatine kinase-Myocardial (CK-
MB), céc protein troponin I (cTnl), troponin T
(cTnT). Gia tri binh thuong ctia cdc men tim nay
la: ¢Tnl<0,12 mcg/L, cTnT< 0,01 mcg/L, CK tir
38-174 U/L ¢ nam va 26-140 U/L ¢ ntr va CK-
MB tir 0 — 3 meg/L. P6i v6i VDV ¢6 “tim véan
dong vién” nén & trang thai nghi, du c6 bién doi
trong nhu “bat thuong” trén dién tim d6 (ECG),

trén hinh anh siéu am, X-Quang hay MRI...cua
tim so v&i cia nguodi binh thuong, nhung xét
nghiém cac biomarkers protein néi trén van trong
gi6i han murc binh thuong. Khi xét nghiém cac
biomarkers protein c6 bién doi vuot ngudng thi
chic chan tim mach VBV c6 thay d6i, ton thuong
& cap do té bao, t6 chirc bénh hoc nhat dinh [39].

Céc bién doi trén ECG thuong thdy sém trudc
céc chi dau thay d6i vé hinh anh, né thuong xuét
hién gan nhu ciing thoi diém voi su thay doi cac
biomarkers protein. Chinh vi vdy, ECG ding dé
khao st tinh trang bién doi sém cua tim. Tuy
nhién, nhitng VDV tap luyén lau nam s& co “tim
van dong vién” véi cac bién d6i ECG va bién d6i
can l1am sang hinh anh sau sic tudng nhu “cé
bénh 1y, nhung thuc t& VDV khong c¢6 biéu hién
1am sang, van khoe manh va tap luyén, thi dau
binh thudng [45]. Chinh vi vdy, nhitng bién d6i
trén ECG ¢ VDV ¢ trang thai nghi 1a “bién d6i
sinh 1y binh thuong”. Bé xac dinh bién doi trén
ECG ¢ VbV c6 phai 1 “bién dbi bénh 1y” hay
khong thi can phai thuc hién “Nghiém phap gang
strc ECG” dé boc 16 - tim kiém mirc bién doi vuot
mirc “bién d6i ECG binh thuong” cua VBV, Bi
clng véi su thich nghi tim mach thi hé hip cua
VDV cling thich nghi & VDV lau nam. Do vay,
viéc danh gia su bién do6i thong khi phoi, chi sb
VO2max dugc str dung dé danh gia trinh do tap
luyén, thi dau cua VDV. Trong d6, VO2max 1a
chi s6 rat quan trong danh gia kha ning hap thu
oxy ctia co tim, chi s6 VO2max cang thap thi toc
d6 st dung oxy cang thap, ching t6 mo co tim
thiéu oxy. Trong thé thao thuong su dung
“Nghiém phép gang strc tim - ph6i” dé danh gia
nang lyc, tinh trang ton thuong cua tim va stic
bén chung [45].

Céc biomarkers dugc ghi nhan dudi dang
hinh anh nhu siéu am tim, X- Quang tim, MRI
hodc CT-Scaner...tim mach cling dugc su dung
dé danh gia bién do6i hinh thai, chirc ning cua
tim. Tuy nhién, vi VDV ¢6 “tim van dong vién”
nén cic bién doi hinh anh nay c6 vé “bat
thuong” so voi nguoi binh thuong, trong khi
chtrc ning tim mach van binh thuong. Chi khi
cdu trGc, md cua tim bi tén thuong “vuot
ngudng” thi cac hinh anh dugc ghi nhén trén cac
thiét bi siéu am, MRI, X-quang, CT- Scaner
hodc PET-CT...méi c6 biéu hién thay doi dic
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Bang 1. Mirc dé lién quan dén cac bénh ly tim mach déi véi cac biomarkers protein

Cac dau an sinh hoc
protein

Chirc nang

Mikc d¢ lién quan
bénh ly

Su két dinh giita cac té
bao phan tir (ICAM)

Glycoprotein bé mat t€ bao ngi mo ho trg té bao
noi md-bach cau sy két dinh

Tang huyét ap: cao

Yéu td hoai tir khdi u
(TNF-a)

Cytokine chdng viém lién quan dén apoptosis,
tang sinh t€ bao, biét hoa va kich hoat ti€u cau

Tang huyét ap: cao

IL-10: Cytokine tham gla vao qua trinh trung
gian phan ing Vlem té bao B ton tai, ting sinh
va khang thé san xuat va yéu td hat nhan kappa-
light-chain-boostercua kich hoat hoat dong cua

IL-10, TL-1p té bao B (NF-kB); IL-1B: Cytokine tham gia Tang huyet dp: cao
vao viéc dieu hoa phan g viém, té bao tang
sinh, biét hoda, apoptosis, va cam uUng
cyclooxygenase-2
IL-6 Dép tmg mién dich trong viém Tang huyét ap: cao

Cac peptit loi tiéu natri
loai B (BNP va NT-
proBNP)

Giam thé tich huyét twong va huyét ap

Phi dai nao that va
suy tim cap tinh va
man tinh

T troponin tim (cTnT)

Tiéu don vi troponin lién két dén tropomyosin
dé tao thanh mo{t phic hop troponin-
tropomyosin

Nhoéi mau co tim
cap va hoi ching
mach vanh cap

Troponin tim I (¢Tnl)

Tiéu don vi troponin lién két dé kich hoat va
duy tri phtre hop troponin-tropomyosin

Nhoéi méu co tim
cap va hoi ching
mach vanh cap

Theo Crystal M. Ghantous, Layla Kamareddine va Cs, Advances in Cardiovascular Biomarker
Discovery, Biomedicines 2020, 8, 552

Hinh 5. VDV ...., 15 tubi, mon Béng ro. Két
qua thwe hién Gang strc dién tam do: ST &
V1 chénh xuéng theo Iwong van déng.
Lwong van dong cang Ién ST & V1 cang
chénh xudng sau. Van déng & bac ther 2
(c6ng suat 100W) ST chénh xuébng -1,3
mm; Dén bac thir 4 (cong suat 200W) ST
chénh -3,1 mm

trung cua co tim, t6 chirc md co tim bi ton
thuong [37], [38].

Nhu vay, cac Biomarkers protein phan anh
trinh do, déng cép tap luyén, cuong do, luong van
dong cua VDV khi hoat dong thé chét. Khi cac
du 4n sinh hoc protein ndy “vuot ngudng” s&
béo hiéu bénh Iy thuc thé & t6 chirc, md co tim.

Hinh 6: Sw gian né tam nhi trai & moét VbV
strc bén (VDV chéo thuyén)
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Hinh 7: VBV nam 15 tudi, tap luyén cworng do
cao, 2 gio¥/ngay X 5 ngay/tuan X 2 nam lién
tuc. Tién str ngat khi gang strc. Khéng cé
tién str ca nhan, gia dinh vé bénh tim mach.
Nhip tim: 45 lan/phat. Siéu am tim: budng tim
phai to. That trai: end systolic volume: 79.4
mL (normal: male = 19-72 mL; female = 13-51
mL). That phai: end diastolic diameter: 50
mm (normal: male 25-46 mm; female 21-39);
end systolic volume: 112 mL (normal: male =
23-105 mL; female = 12-68 mL).

Két luan: Binh thwong so véi dién tich da
1.86 m% Theo Cuevas, D. Athletic heart
syndrome. Case study,Radiopaedia.org.

(accessed on 23 Mar 2022)
https://doi.org/10.53347/rID-64066 [38].
KET LUAN

Cac bénh tim mach 1a nguyén nhan gay dot tu
hang dau d6i voi VDV, trong d6 ¢ tang huyét ap
va cac bénh 1y tim mach, bao gdm ca suy tim va
dot quy. Cac biomarkers vé ting huyét 4p va cac
bénh tim mach c¢6 tam quan trong hang dau trong
phat hién som, du doan va ngan ngira ty 1é mac
va tor vong lién quan dén cac bénh nay.
Biomarkers protein hira hen dugc ap dung dé
danh gia trinh 40, dang cip, cudong do luyén tap
phuc vu cho diéu chinh chuong trinh, gido an
huin luyén va ciing dugc ap dung dé phat hién
som cac bénh 1y tim mach méc phai trong qué
trinh luyén tap TDTT, gitip bac sy thé thao c6 ké
hoach kham sang loc, phat hi¢én sém, kham
chuyén sau va diéu tri kip thoi bénh 1y tim mach
cép tinh, dot tur thé tha}o cho cac VBV.
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