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TOM TAT:
Nghién ctiu ing dung cac chi s y sinh trong

danh gia trinh do tap luyén clia van dong vién

(VDV) boi 19i cdp cao mot cach khoa hoc va
khéach quan. Pay la nhiing dif lidu quan trong d&
danh gia trinh d¢ VDV, la co sé dé diéu chinh
chuong trinh huan luyén nhim dap dng véi cac
muec dich va k& hoach huan luyén dé ra, tiing

buée dua khoa hoc cong nghé vao trong qua trinh

huan luyén nhim nang cao thanh tich thé thao.
Tit khéa: Van dong vién boi loi, chi sé sinh ly,
chi s6 huyé&t hoc, trinh do luyén tdap, kha ndng
va khi, kha ning yém khi.

ABSTRACT:

Applied research on biomedical indicators to 7

PGS.TS Dang Thi Hong Nhung

assesse the training level of the elite Swimming

athletes scientifically and objectively. These
factors were the important data-bases to assess
the athletes's level, and then to adjust the training
programmes in order to fit with the training level
and aims, to bring the technology and science into
training progresses step by step, to enhance the
sports performances.

Keywords: Swimming athlete, physiological
indicators, hematological indicators, training

level, aerobic capacity, anaerobic capacity.

1. DAT VAN BE

Ban chit khoa hoc clia cdc gidi phap y sinh hoc trong
qu4 trinh hu&n luyén van dong vién cap cao 1a tng dung
cic phuong phap y sinh hoc vao chdm séc stic khde van
dong vién va danh gia thuc trang vé trinh do tap luyén
VDV. Trong dd, dinh gid trinh do tap luyén VDV Ia
mot trong nhitng gidi phdp quan trong trong qué trinh
huin luyén. Trén co s& két qui danh gid trinh do tap
luyén VPV s& gitip cho huin luyén vién diéu chinh
dugc lugng van dong phit hdp nhim ning cao hon nita
ning luc van dong va thi diu.

Trinh dd tap luyén la tdng hoa nhitng bién ddi thich
nghi ctia nhiéu y&u & y sinh, su pham va tim ly, dién ra
bén trong ¢ thé VDV dudi dnh hudng clia lugng van
dong hgp 1y, thong qua quéd trinh tip luyén va huén

KHOA HOC THE THAOQ /A4 $01/2020

(A?nh minh hoa)

luyén lau dai dudc thé hién ra bén ngoai bing ning luc
van dong va thanh tich thi ddu thé thao.

Viéc danh gia trinh do tap luyén theo goc dd y sinh
true tién can phai c6 mot hé thong chi tieu lam cd s
danh gia mutc d bi€n ddi thich nghi cla cic cd quan
trong cd thé vé6i lugng van dong cao.

Tir 1au c4c nha khoa hoc trén th€ gidi da nghién citu
xay dung cédc chi tiéu y sinh trong danh gia trinh do tip
luyén. Nam 1975 Fredric Celsing va Bjorn Ekbloom da
14y huyét sic t6 (hemoglobin) lam chi tiéu dénh gid
trinh do tap luyén. Duong Khué Sinh va cong su (1991)
da tng dung phuong phip xét nghiém ure huyét vao
budi sang. Desspiris va dong su da nghién ctu sy bién
d6i cortisol va testosterone trong mau dé danh gid trinh
do tap luyén.
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Trén co s§ hé thdng va lua chon cédc chi tiéu y sinh
trong d4nh gi4 trinh do tap luyén clia van dong vién cip
cao mon Boi 10i chling t6i s& tién hanh nghién citu: Ung
dung céc chi s8 y sinh trong danh gi4 trinh do tap luyén
clia VPV cép cao mon Bdi 16i.

Qué trinh nghién ctu dé tai sit dung céc phuong
phép sau: phan tich va tSng hdp tai liéu, phdng vén,
kiém tra y sinh va todn thong ké

2. KET QUA NGHIEN cUU

2.1. Xdc dinh céc chi so y sinh hoc trong danh
trinh do tap luyén cia VDV caAp cao mén Boi 19i

Qua phan tich, tdng hop cic tai liéu lién quan, qua
thyc tién huan luyén VDV cip cao mdn Bdi 19i, dic biét
cin ¢t vao didu kién thuc trang co s& vat chat va dic
trung clia modn Bdi 101, chiing tdi ti€n hanh Iwa chon cic
chi s y sinh hoc ting dung trong viéc d4nh gia trinh do
tap luyén clia VBV cép cao Bdi 16i d6 la:

+ Nhém chi tiéu vé chiic ning dip tng sinh 1y clia
cic co quan trong cd thé ddi v6i lugng van dong i da
trong danh gid trinh do tap luyén;

+ Céc chi s6 huyé&t hoc (hdng ciu, bach cau, ti€u
cAu, hematocrit, hemaglobin, thé tich trung binh hong
ciu). Kiém tra cdc chi sd trong gi6i han binh thudng
va thi€u mau thé thao bS sung cho d4nh gid trinh do
tap luyén.

+ Céc chi s6 ning luc y&m khi: Cong suit y&m khi
t6i da tuong doi, cong suat yém khi tdng hdp tuong doi,
chi s& suy gidm yém khi. Nhiim b trg va danh gid khd
ning yém khi clia co thé.

+ Céc chi s6 sinh héa ndi mdi: Axit lactic trudc van
dong (mmol/L); Axit lactic sau van dong (mmol/L). Pay
1a chi s& danh gia kha ning hdi phuc sau mdt luong van
dong clia VDV la mot trong nhitng chi s§ quan trong
danh gia lugng van dong budi tap va trinh dd tap luyén
cia VBV.

Ciin ¢ vao cd s§ ly ludn va thyc tién, ching toi dng
dung céc chi s6 trén vao danh gi4 trinh do tap luyén cla
VDV cip cao modn Boi 19i.

2.2. Ung dung cic chi s¢'y sinh hoc trong danh gi
trinh d tap luyén ctia VDV cip cao mon Boi 16i

Dua trén cd s§ céac lya chon cdc chi s y sinh hoc
trong ddnh gid trinh do tp luyén cta cédc codng trinh
nghién ctu truge do, d6ng thdi cin ct vao thuc tién co
s& vat chit va do tin cdy mang tinh dai dién clia c4c chi
s0 dd dugc ki€m ching qua thuc tién, ching tdi ti€n
hanh kiém tra cic chi s6 trén cic VPV & thdi diém céc
khach thé dang dugc huin luyén chuyén sau vé thé Iyc
dé chudn bi tham gia vio céc gidi thi ddu sip dién ra sau
giai doan hudn luyén ting cudng thé luc truGc thi
d&u.Két qua dudc trinh by tai bang 1.

Qua bang 1 cho thiy: Chi s& thong khi phdi (VE-
Ventilation Expiration): La chi s6 quan trong nhit dé
danh gia chitc ning ctia bd may hd hap, d6 1a chic ning
van chuyén khi oxy (O») tir khdng khi theo dudng miii,
miéng, khi ph€ quin vao ph& nang. Ngudc lai, van
chuyén than khi (CO,) tir ph&€ nang ra ngoai. Trong van
dong nhu cau O, ting nén bd may hd hip ciing phai ting
cudng hoat dong. Chi s6 nay cho biét lugng khi hit vao
va thg ra trong mot phit. Pon vi tinh 1a lit/phdt (L/ph).
VDV ¢6 VE cao nhit trong nhém nghién cttu § nam 1a
138,6L/ph, thap nhat 1a 115,3L/ph va & nit cao nhat la
126L/ph va thap nhat1a 97,3L/ph. Dua vao két qud nay,
chon VE 1a mot trong nhitng chi tiéu d€ phan loai dudc
chiic ning van chuyén oxy ctia hé hd hip trong phan
loai trinh d9 tp luyén cia VDV.

Thuong s6 ho hiap (RER-respiration exercice rate):
Khi thuong s& hd hdp > 1 thi ning lugng cung cap cho
cd thé c6 sy tham gia manh mé tif con dudng yém khi.
K&t qua trén bang 1 cho thdy: O thoi di€m xudt hién
ngudng yém khi c6 VDV c6 gid tri 1a chi s6 RER < 1,
VDV khdc c6 chi s6 RER = 1. VDV ¢6 chi s6 RER >1
(VCO2/VO,> 1) chiing td ndng d6 CO, ting cao hon so

Bang 1. Két qud kiém tra cdc chi sé sinh Iy ciia VPV cdp cao mén Boi 1pi (n = 28)

VE RER VO2/HR
Chisé | Nghi | t@LT | max | Nghi | t@LT | max | Nghi | t@LT | max VO,LT/max | VO2def | VO2debt

L/ph L/ph L/ph 1/ph 1/ph 1/ph Y0 ml ml

Nt (n = 19)
Max 22.1 79.0 126.0 0.9 1.0 1.2 7.3 15.6 22.8 79.6 28.8 5.1
Min 15.0 59.8 97.3 0.6 0.8 1.0 5.4 10.5 18.5 56.8 16.8 34
X 18.3 69.3 112.4 0.8 0.9 1.1 6.1 12.5 20.6 69.1 23.2 4.5
) 2.0 4.8 8.4 0.1 0.1 0.1 0.5 1.9 1.0 6.5 4.2 0.5

Nam (n - 9)
Max 30.7 | 108.1 138.6 1.1 1.1 1.4 7.3 15.6 22.8 96.6 30.5 7.2
Min 16.2 66.5 115.3 0.7 0.9 1.1 5.4 10.5 18.5 64.9 22.4 4.0
X 23.6 87.7 129.9 0.9 1.0 1.2 6.2 12.3 20.4 82.4 26.1 5.6
o 5.6 14.4 6.7 0.1 0.1 0.1 0.6 1.7 1.4 8.8 2.7 1.2
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v6i ngudi c6 RER = 1. Diéu nay x4c dinh khé ning chiu
dung nong dd a.lactic trong mau & VPV ¢6 RER > 1 t6t
hon, ddu hiéu mét mdi s& xuit hién mudn hon so véi
ngudi cd RER = 1.

Chi s6 VOo/HR duing dé xac dinh thé tich oxy dugc
tim bom vao dong mach sau mdi Ian tAm thu (tim co
bop). Pay 1a chi s6 khong chi dé danh gia chic ning van
chuyén oxy tir tim tdi t€ bao clia tim mach ma con danh
gia chifc ning van chuyén oxy tir khong khi vao phdi
clia hé hd hap. Cung véi kha ning bom mau vao dong
mach clia tim thi qua trinh trao ddi oxy & phdi ting theo,
din t6i chi s§ oxy - mach ting. Gid tri VO2/HRmax
cang cao thi chifc ning van chuyén oxy ctia hé ho hip
va tim mach t6t. Dura vao k&t qué nay chiing toi lua chon
chi s6 oxy/mach dap lam mot trong nhitng chi tiéu dinh
gid trinh do tap luyén.

Chi s6 thé tich oxy tiéu thu & thdi diém xudt hién
nguong yém khi /VOrmax (VO,LT/max) 1a chi so thé
tich oxy tiéu thu & thdi diém xuAt hién ngudng y&m khi
/VO;max. Gia tri cia chi s§ nay cang cao thi thdi gian
van ddng trong mién chuyén hoa wa khi kéo dai, ning
lyc wa khi cang t6t.  ngudi binh thudng gid tri
VO,LT/max < 60%. K&t qua thé hién trén bang 1 cho
thay VO,LT/max déu 16n hon 60% (trung binh 82.4% &
nam va 69,1% & nir). Diéu nay khing dinh kh4 ning van
dong trong mién chuyén hod wa khi § VDV t5t hon
ngudi binh thudng. Dya vao sy khac nhau nay ching toi
c6 thé phan loai dudc khi ning van dong trong mién
chuyén ho4 ua khi cia mdi VPV.

Chi s6 thé tich oxy thi€u (VO.def) nhim x4c dinh
qué trinh trao d6i chit yé€m khi ting cudng d€ bd sung
ning lugng bi thi€u trong diéu kién ning luong tir
ngudn va khi khong kip cung cap cho cd thé hoat dong.
Gi4 tri VOadef cang cao chiing té ning lugng tif nguén
ua khi cang thAp nén phai bd sung ning lugng tif ngudn
y&m khi. K&t qua thé hién tai bang 1 cho thay gid tri
chi s6 VOadef ctia mdi VPV c6 khac nhau. Dua vao su
khdc nhau nay ching t6i c¢6 thé phan loai dugc kha
ning van dong trong mién chuyén hod wa khi. VBV
ndo c6 chi s thdp nhat thi khd ning van dong trong
mién chuyén hod wa khi dugc x&p loai tot nhat va
nguoc lai.

Chi s6 thé tich ng oxy (VO:debt) nhim x4c dinh nhu
cAu vé thé tich oxy cAn phai bui trong giai doan hdi phuc.
Gia tri VOadebt cang thap thi nhu cu vé thé tich oxy
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can phai bu it, kha ning hdi phuc s& nhanh hon.Vi vay,
gié tri chi s6 VOxdebt ddi véi VPV cang thap thi cang
tot. K&t qua thé hién trén bang 1 cho thiy gia tri chi s6
VO, deb ctia mdi VPV c6 khic nhau. Dya vao su khic
nhau ndy ching tdi c6 thé phan loai dugc kh3 ning hdi
phuc. VDV nao c6 chi s§ thdp nhat thi khd niang hdi
phuc t6t va ngudc lai.

Qua bang 2 cho thiy: chi s& cong suat yém khi t6i da
tuong ddi RPP (Relative Peak Power), don vi tinh 1a
W/kg, Gia tri ndy danh gid khd ning cung cip ning
lugng nhanh cta hé phosphate ATP va CP du trit trong
¢o (intramuscular high energy phosphates ATP and PC).
K&t qua trung binh ctia cdc khach thé nghién cttu 1a 10,3
+ 1,2 W/kg ddi v6i nam va & nit 1a 8,7 = 0,3 W/kg. Doi
chi€u vdi bang phan loai ning luc yém khi phi lactate
clia Maud, P.J. va Schultz B.B thi ning lyc y&€m khi clia
VDV x&p vao loai kh4.

Chi s6 RAC c6 thé danh gid dudc ning luc cung cAp
ning lugng y&m khi cho co thé van dong ctia VBV trong
nhém nghién ctu ai t8t hon.

Chi s8 AF (Anerobic Fatigue nhim dénh gid khd
ning duy tri ngudn ning lugng yém khi cung cap cho co
thé van dong vién. Tinh theo don vi % suy gidm. Gi4 tri
nay cang nhé thi khd ning duy tri ning lugng yém khi
cang tot. Pay la chi s6 quan trong d& danh gid stc bén
y&m khi. Stic bén t6t cling 12 mot tiéu chi danh gia trinh
do tap luyén. K&t qua thé hién trén bang 2 cho thay gid
tri trung binh ca chi s6 suy gidm ning lugng yém khi &
nhém nghién citu ndm trong dai tir 37,4 + 15,9 % & nam
dén 43,9 £ 9,1% & nit. Nhu vay, miic do suy gidm ning
lugng yém khi c6 su chénh 1éch giita cic VDV. K&t qua
ciing cho thdy siic bén yém khi cia VDV nam t6t hon
VDV ni.

K&t qua tai bang 3 cho thiy s& lugng hdng ciu RBC
(Red Blood Cell)ctia cdc VPV trong nhém nghién ciu
nim trong ddi tir 5,3 + 0,6 triéu (6 nam) dén 4,9 + 0,8
triéu (§ nit). Nhin chung s6 lugng hong ciu ciia VDV
cao hon ngudi binh thudng (3 d&n 5 triéu & ngudi
trudng thanh).

S& Iugng bach ciu WBC (white Blood Cell) clia cic
VDV trong nhém nghién citu déu nim trong gidi han
binh thudng.

HGB hay Hb (Hemoglobin): Nong d6 hemoglobin
trong mdu (don vi tinh bang g/l hay g/dl) Ia chi s§ khong
thé thi€u trong qua trinh kiém tra ddnh gia hiéu qua cla

Bdng 2. Két quad kiém tra cdc chi s6’ ndang luc yém khi ciia VPV cdp cao mén Boi 1§i (n = 28)

Chi s RPP (w/kg) RAC (w/kg) AF (%)
X+6 X+6 X+6
Nam (n=9) 10,3+ 1,2 8,0+0,7 374+ 159
Nit (n=19) 8,7+0,3 7,0+0,8 43,9 +£9,1
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Bdng 3. Két qud kiém tra cdc chi s6” huyét hoc ciia VDV cdp cao mén Boi 1pi (n = 28)

Chi s& RBC (10”1 WBC (10°/1) PLT (10°/) HGB (G/dL) MCYV (85-95fL)
X+ X+ X+ X+ X+
Nam (n = 9) 53+06 6,2+0,5 2722433 149+1,9 87,9 4,0
N (n = 19) 4,9+0,8 5908 2554 + 14,7 145+23 87,4 +4,9
Bdng 4. Két qud kiém tra chi so" Axit lactic (n = 28)
Chi Ban Lan1 Lan 2 Lan3 Léan 4
s& diu 1" 1" 3" 1" 3" 5" 1" 3" 5" 8" 1(
X 1.77 4.47 7.00 6.31 7.70 7.57 6.74 7.97 8.77 8.11 8.07 7.
Max | 3.10 7.40 13.40 | 1090 | 13.40 | 12.00 | 10.70 | 11.90 | 13.70 | 13.80 | 12.30 | 13.
Min 1.30 2.20 2.10 1.80 2.20 2.60 2.70 3.80 3.70 3.50 3.60 3.
) 0.61 1.80 4.05 3.77 4.04 3.72 3.08 3.71 4.08 3.91 3.62 3.

cong tac huin luyén. Néu Hb gidm so v6i két qua ki€m
tra ban dau nhat thi€t phai diu chinh lai lugng van
dong, phai im dugc nguyén nhian giy gidm sit vé ham
luong Hb trong mau, trong d6 can chii y d&n ché do dinh
dudng hgp 1y, cic thuc phdm thudc va cac hoat chat sinh
hoc,..cho t6i khi Hb tr& lai véi gid tri ban ddu m&i tiép
tuc nang lugng van dong.

D&i chi€u véi két qua trén bang 3 thidy ndng do
Hemoglobin clia cic VPV trong nhém nghién citu déu
nim trong gidi han binh thudng va tuong duong giita
nam va nit, nim trong dai tir 14,9 + 1,9 g/dL (doi véi
nam) va 14,5 + 2,3 g/dL (d6i vdi ni¥).

Nong do Axit Lactic trong méu rit khac biét gifta
ngudi binh thudng véi VDV, giita cic VDV trong cling
mot mon ciing rat khac nhau vi trinh do tap luyén khac
nhau. Vi vay, diing chf s& Axit Lactic trong m4u 12 mot
chi s6 quan trong trong theo ddi d4nh gid lugng van
dong, phuong phap huan luyén nhim danh gid kha ning
chiu dung lugng van dong va hdi phuc cia VPV, bén
canh d6 ciing 1a phuong tién d€ dinh gid trinh do tap
luyén ctia VDV. VDV ¢6 trinh do tp luyén cao thi khé
ning tin dung niang luong tir ngudn du trit v ngudn va
khi, gitp cho viéc cung cAp ning lugng tif ngudn dudng
phan y&€m khi ti€t ki¢ém hon. Téc do sinh axit lactic dién
ra chAm hon, ham lugng axit lactic trong méau thap hon.
Do d6, ham lugng axit lactic 14 chi tiéu quan trong dé
dénh gid trinh do tap luyén VDV. D6i chi€u vé6i két qué

TAI LIEU THAM KHAO

trén bang 4 cho th'y ndng dd axit lactic trong mau sau
mdi mot lugng van dong déu cao hon so véi trudc khi
van dong. C6 VDV Ién t6i 13,6mmon/L gap >10 lan so
v6i ban dau.

3. KET LUAN

K&t qua ttng dung cic chi s6 y sinh trong ddnh gid
trinh do tap luyén cia VDV cap cao mdn Boi 16i c6
nhan xét sau:

- Céc chi tiéu ddnh gid kha ning thich dng sinh 1y
clia cic co quan trong co thé & VPV bai 16i déu & mitc
cao. Pic biét 1a cac chi s6 thdng khi phdi phit VE & nit
la 112,4 £ 8,4 L/ph va §nam la 115,3 + 6.7L/ph; thé tich
oxy tiéu thu & thdi di€ém xuit hién ngudng yém khi
/VOomax, VO,LT/max & nit 12 69,1 + 6,5% va & nam 1a
82,4+8,8%. Pay la cac chi s c6 thé sir dung d€ danh gia
ning lyc wa khi va kha niing chiu lugng van dong trong
danh gia trinh do tip luyén ciia VDV.

- Cé4c chi tiéu yém khi clia VDV déu & mic kh4.

- Céc chi tiéu t€ bao mau, dit biét 1a cac chi tiéu vé
s0 luong hdng ciu va huyét sic t6 déu cao hon so véi
ngudi binh thudng.

- Céc chi s6 vé Axitlactic ngay sau mdi lugng van
dong ctia budi tap ting so vdi truGe budi tip. Pidu nay
chitng t6 van dong vién van dép Gng dudc lugng van
dong ciia budi tap.
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