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TIM MACH TREN POI TUO'NG TUYEN CHON THQ LAN
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TOM TAT.

Muc tiéu: M6 ta su thay d8i mdt s6 chi sb tim
mach trén dbi twong tuyén chon thg lin lan diu
chiu ap suét cao. Pdi twgng va phuong phap:
Nghién ciru theo di doc trén 29 nam thanh nién
khée manh dat tiéu chudn vé sirc khoe va tinh
nguyén tham gia. P4i twong dugc dua vio budng
ap suit va nén dén ap suét toi da 4 atm, sau d6
giam 4p v& binh thudng véi tong thoi gian nén va
giam 4p 1a 30 phut. Céac chi s6 tim mach dugc do
tai cac thoi diém trudc khi ting 4p, ngay sau va
1h sau khi giam 4p. Két qua: Sau thir nghiém
chiu dung véi 4p sut cao tuong dwong & do séu
30m, thn sé tim, huyét 4p tim thu, huyét 4p trung
binh giam ngay sau gidm ap va phuc héi mét
phdn sau giam 4ap 1lh. V& dién tim: sau thir
nghiém chju dung ap sut cao, thoi gian song T
giam ngay sau giam &p, phuc hdi mot phan sau
giam 4p 1h, trong khi d6, bién d6 séng T tang sau
giam &p. Céc chi tiéu dién tim khac bién dbi chua
¢6 y nghia théng ke. Két ludn: Tin sb tim,
HATT, HATB, thdi gian song T giam va bién do
séng T ting dudi tdc dong cua ap sudt cao, cic
chi sé nay phuc hdi mét phin sau 1h két thiic
chju ap suét cao.

Tir khéa: Chi sb tim mach, ap suét cao.
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CARDIOVASCULAR PARAMETERS
AMONG RECRUITMENT DIVER
Objective: Describing changes in
cardiovascular indicators in the subjects recruited
to become divers the first time of undergoing

some

hyperbaric pressure.

Subjects and methods: Study on longitudial
monitoring on 29 healthy young men who met
health standards and volunteered to participate.
The objects were fed into the pressure chamber
and compressed to a maximum pressure of 4 atm,
then decompressed to normal pressure with a
total compression and decompression time of 30
minutes. parameters
measured at the time before compression, right
after and 1 hour after decompression.

Results: After exposing hyperbaric pressure
equivalent to depth of 30m, heart rate, systolic
blood pressure, and mean blood pressure
decreased at the right after decompression and
partially recovered at the 1h after decompression.
On the after
hyperbaric pressure, the T wave time decreased
at the right after decompression, partially
recovered at the 1h after decompression,
meanwhile, the T wave amplitude increased after
decompression. The changes of other ECG
indicators were not statistically significant.

Conclusion: Heart rate, HATT, HATB, T
wave duration decreased and T wave amplitude
increased under the effect of hyperbaric pressure,
these indicators recovered partially after 1 hour
after end of undergoing hyperbaric pressure.

Keywords:  Cardiovascular  parameters,
Hyperbaric barometric pressure.
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. DAT VAN DE

Lin 14 hoat ddng ma co thé tiép xtc véi
mdi trudng ap sudt cao, didu nay lam tang
lugng khi bdo hoa trong cac md [1]. Lugng
khi bdo hoa thém nay cé nhitng &nh hudng
nhét dinh t6i mot sb cac chitc ning co thé
nhu chirc ning tim mach, hé hip, chirc ning
hé thng méu. Trén Thé giéi da c6 mdt sb
nhimg nghién ctru vé su bién ddi chirc ning
tim mach dudi tic déng cua ap suét cao, tuy
nhién hau hét nhitng nghién ctru nay déu tap
trung trén ddi tuong 1a tho lin, nhitng déi
tuong niy dd cé nhiéu niam kinh nghiém va
dd c6 nhimg thich nghi nh4t dinh duéi tac
dong clia méi trudng 4p sut cao. Trong khi
d6, chua c6 nhiu nghién ctru tip trung vé
anh huéng ciia méi trudng ap sudt cao trén
céc dbi trong 1a ngudi tré tudi, 1an diu chiu
dung 4p suét cao.

Vi vdy, trong nghién ciru ndy, ching t6i
thyc hién nhdm muc tiéu “md ta su thay ddi
mdt sb chi s§ tim mach trén dbi tuong tuyén
chon tho 13n 14n d4u chiu &p suét cao”.

I. D3I TUQNG VA PHUONG PHAP NGHIEN C('U
2.1. P6i twomg nghién ciru
Go6m 29 nam thanh nién khde manh tham
gia kham tuyén chon tho 13n phuc vu cho
nganh 1in hang nim. Céac d6i tuong co két

qué binh thuc‘{ng Véﬂlém sang, can lam sang
theo ti€u chufin tuyén chon thg lan, du didy
kién dé thuc hién khdm chiu dung 4p sujt
cao trong budng ting 4p.

2.2, ThO’l gian nghién ciu: tr thang
4/2020 dén thang 5/2020.

2.3. Phwong phap nghién citu

2.3.1. Quy trinh khiam chiu dung &p
suit cao

- Toan bd thir nghiém chiu dung véi 4p
suit cao tién hanh trong budng dp suit
(Hyperbarichealth.com, Australia) ctia don vi
X, quén chung Hai quan.

- Sau khi c6 két qua kham 14m sang va
c4n 1am sang binh thuong du didu kién thyc
hién kham chiu dung 4p sudt cao, cic déi
tuong duoc tién hanh kham chiju dung vai ap
sut cao trong budng ting ap theo quy trinh
sau: Sir dung khong khi nén véi tdc do ting
ap 1a 2,5m/phut trong thoi gian 15 phut, téi
ap sudt t5i da 30m nu6c (4 atm), khi dén ap
suft t6i da cho giam 4p ngay, thoi gian giam
4p vé ap suit khi quyén (latm) 13 15 phut
(tbc d6 2,5m/phut). Tdng thoi gian trong
budng 4p sult 1a 30 phit. Trong qua trinh
kham, cac dbi twong thuc hién ngdi nghi yén
tinh trong budng 4p sult, khéng thuc hién
céc hoat dong thé luc.
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2.3.2. Thu thép cic chi sé tim mach

Céc sb lidu nghién ciru dugc thu thap vao
cac thoi diém gdm: trudce khi ting &p, ngay
sau va 1 gi¢r sau khi giam ap gbm:

- Huyét ap tam thu (HATT); huyét 4p tdm
truong (HATTr); huyét 4p trung binh
(HATB).

- Chi tiéu v& dién tdm dd: duoc thuc hién
bing may dién tim 6 bat ECG-1250K cua
hing Nihong Kohden gbm céc chi tidu sau:
tin sb tim; séng P; khoang PQ; phirc bd
QRS; khoang QT va song T.

2.4. Phwong phép xit Iy so li¢u

Céc sb lidu nghién ctru dugc xur ly béng
mdy vi tinh trén phan mém SPSS 22.0 cho
Windows theo phuwong phap théng ké y sinh

I1l. KET QUA NGHIEN cUU

hoc. Két quél_ dugc thé hién dudi dang: Sé

X ‘
trung binh ( ), d 1éch chuin (SD). kiém
dinh bién dinh luong trén mau ghép cip
(Pair-Sample T Test). Gia tri khac biét co y
nghia théng ké véi p<0,05.

2.5. Pao dirc nghién ctru

Nghién ciru dugc thong qua hoi ddng dao
dtrc cta Hoc vién Quan y.

Céc d6i tuong nghién ciru déu duge cung
cip diy du thong tin, muc dich cia nghién
ctru va thu tuc, thir ty cac budce cia qua trinh
nghién ciru, ddng thoi tu nguyén tham gia
vao nghién ciru. D6i tuong cb thé rat khoi
nghién ciru bét ctr thoi diém nao.

Bang 1. Pic diém doi twong nghién civu (n=29)

Dic diém Mean SD
Tudi (nim) 19,52 1,09
Chiéu cao (cm) 169,17 3,79
Cén ning (kg) 56,76 4,53
BMI (kg/m?) 19,82 1,32
Pic diém thé luc
Vong nguc (cm) 83,45 3,11
Luc bop tay phai (kg) 39,24 8,74
Luec bop tay trai (kg) 36,93 7,74
Luc kéo than (kg) | 118,45 20,67
Chirc niing hé hip
VC (1) 436 1,39
FEV1 (1) 2,79 0,31
FEV1/FVC (%) 96,88 3,72

BMI: Body mass index; VC: Vital

83,45 £ 3,11 cm, luc bop tay phai 1a 39,24 +

capacity; FEV1: Forced expiratory volume in
1 second.

Tudi trung binh cia cac aéi tuong nghién
ciu 13 19,52 + 1,09 tudi, chiéu cao trung
binh 14 169,17 + 3,79 c¢m, cén ndng trung
binh 13 56,76 + 4,53 kg, BMI trung binh la
19,82 + 1,32 kg/m?. Vong nguc trung binh 13

8,74 kg, luc bop tay trai 1a 36,93 + 7,74 kg,
luc kéo than 12 118,45 + 20,67 kg. Dung tich
song (VC) trung binh 1a 4,36 + 1,39 lit, dung
tich song th¢ manh trong 1 gidy dAu tién
(FEV1) trung binh la 2,79 = 031 lit,
FEV1/FVC trung binh 13 96,88 + 3,72 %.
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Biéu do 1. Bién doi tan so tim sau gidm dp

*. khac biét c6 y nghia giita trudce va sau, p <0,05. X_i SEM.
#: khac biét c6 y nghia giira sau va sau 1h, p <0,05. X £ SEM.

Nhan xét:

Tén s6 tim & nhoém nghién ciru giam ngay sau giam &p so vdi trudce ting ap (p<0,05). Tn
s0 tim phuc hoi sau giam &p 1h tuong duong so vdi trude ting ap (p>0,05).

Béng 2. Bién dbi huyét dp sau giam dp

Théi diém Truge Ngay sau @ Sau1h @
X 1 SD (n=29)
HATT (mmHg) 119,72 £ 9,45 112,76 + 12,47 117,66 + 8,10
p p1-2 <0,05; p1.3 <0,05; p23 <0,05
HATTr (mnmHg) 68,79 + 6,83 65,93 + 7,28 67,45 £ 5,80
P p12 <0,05; p13 >0,05; p23>0,05
HATB (mmHg) 85,77 6,71 81,54 + 8,15 84,18 + 5,72

P

p1-2 <0,05; p1.3 <0,05; p23 <0,05

Nhin xét: HATT giam ngay sau giam 4p va phuc hdi mot phan sau giam 1h, nhung con
thdp hon so véi trude ting ap (p<0,05); HATTr giam ngay sau giam 4p, thip hon c6 ¥ nghia
thdng ké so véi trude ting dp; HATB giam ngay sau giam ap va phuc héi mét phin sau giam
1h, nhung con thp hon so véi trude ting ap (p<0,05).

Baéng 3. Bién dbi song P va khodng PQ sau giim dp

Thoi diém Truéc | _Ngay sau @ | Sau 1h @
% £ SD (n=29)
Thoi khoing séng P (ms) 886+14,1 | 897150 | 91,0+195
p p12 >0,05; p1.3 >0,05; pa.3 >0,05
Bién d¢ séng P (mV) 0,113£0,039 | 0,106+0,039 | 0,107+0,035
P p12 >0,05; p13 >0,05; p2.3>0,05
Khoang PQ (ms) 151,72+ 1528 | 15428+2538 | 150,76 +21,98
p pi2 >0,05; p13 >0,05; p2.3 >0,05
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Nhin xét: Thoi gian song P ¢6 xu hudng ting 1én sau gidm &p, tuy nhién, khic bi€t chwa
c6 ¥ nghia théng ké; Bién db séng P gidm sau giam ap, nhung sy thay dbi khong c6 ¥ nghia;
Khoang PQ c6 xu tang ngay sau giam ap, phuc hdi vé tuong dwong so véi trudce ting 4p.

Bing 4. Bién dbi phirc by QRS sau gidm dp

Théi diém Truée Ngay sau @ Sau 1th ®
Phirc b QRS + SD (n=29)
Thoi khodng (ms) 94,28 + 7,96 95,52 + 10,28 94,14 + 8,73
p pi-2>0,05; p1.3 >0,05; p2.3 >0,05
Bién d§ (mV) 0,919 + 0,440 0,930 £ 0,443 0,965 + 0,459
p P12 >0,05; pi.3 >0,05; p2.3>0,05

Nhin xét: Phirc bd QRS khong c6 sy bién d6i c6 y nghia théng ké.
Bing 5. Bién dbi khoing QT va séng T sau gigm dp

Thoi diém Truée Ngay sau @ Sau 1h ©
X
+ SD (n=29)

Khoing QT (ms) 389,72 £ 21,46 394,34 + 20,20 386,21 + 19,46

p pi2 >0,05; p1.3 >0,05; p23 <0,05
Thoi khoing song T (ms) 194,5 £ 31,1 185,5+27.2 186,9 + 25,8

P P12 <0,05; p13 <0,05; p2-3 >0,05

Bién d) song T (mV) 0,370 + 0,103 0,393 + 0,108 0,407 + 0,123
p pi22 <0,05; p1.3 <0,05; p2.3 >0,05

Nhén xét: Khoang QT c6 xu huéng ting ngay sau giam ap va gidm sau giam 4p lh.
Khoang QT sau giam ap 1h giam nhidu so vé6i thoi diém ngay sau giam &p c¢6 y nghia théng
ké (p<0,05); Thoi gian séng T giam ngay sau giam 4p va ting tr¢ lai mot phin sau giam ap
1h, khac biét c6 y nghia thdng ké; Bién do song T ting ngay sau gidm 4p va sau giam 4p 1h
so vdi trude ting ap, khac biét c6 y nghia théng ké.

IV. BAN LUAN

Trong nghién ctru cta chung t6i cho thiy
két qua giam tin s6 tim ngay sau giam 4p va
phuc hdi sau giam 4p 1h (Biéu dd 1). Bién
d8i v& HATT va HATB ciing theo chiéu
huéng tuong tu nhir ddi véi tin sb tim va
khac biét c6 y nghia; chi c6 HATTr chua
thdy 10 s khac biét trong bién dbi & cdc thoi
diém sau giam 4p so véi trude ting ap (Bing
2). So sanh v6i mdt sb nghién ciru khéc cho

thy két qua ciia céc tac gia khac nhu sau:
Trong nghién ctru cuia tac gia C.Marabotti
va cs (2008) trén cac dbi twong lin vo & céc
d6 sdu 3m va 10m nudc déu cho thiy nhip
tim giam hon so v6i nhip tim co ban. DJ siu
lin vo 3m, nhip tim giam tr 73,8 £ 9,6
l?m/phﬁt con 60,5 + 12,4 lén/phﬁt; d6 siu lan
vo 10m, nhip tim giam tu 71,0 = 10,7
1an/phit con 56,7 + 17,8 1an/phit [2].
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Nghién ctu cta Claudio Marabotti
(2009), thyc hién lam siéu 4m tim cho céc
d6i tuong & cac diéu kién khac nhau gdm:
diéu kién trén can (O), diéu kién ngam than
ngudi trong nude, diu bén ngodi, thd khong
khi (A), didu kién ngam toan than, d4u trong
nuéc, thé qua dng théng (B), diéu kién ngam
toan than, ddu trong nuéc, giit khi (C), didu
kién 13n vo & dd sau Sm (D). Nhan thiy c6
sir khéc biét c6 y nghia thdng ké v& nhip tim
& céc didu kién O (66,7 + 8,5 lan/phut); diéu
kién A (68,3 + 14,0 lan/phut); didu kién B
(67,7 £ 11,0 1an/phut); diéu kién C (57,3 +
16,0 1an/phut) va didu kién D (55,6 + 22,1
1an/phut) [3].

Nim 2013, C.Marabotti va cs, tién hanh
nghién ctru trén 18 ngudi khée manh, tudi
trung binh 41,5 + 8,5 tudi, thuc hién 2 giai
doan cua cudc ldn, giai doan dau, lan & d6
sdu 10m dén giai doan thir 2, lin & d6 sdu
5m, mdi dd sdu lin trong thoi gian 15 phut.
Két qua thu dugce cho thdy, nhip tim sau cudc
lan 15 phut thip hon ¢6 ¥ nghia so v6i trude
lan & 40 sdu Sm va 10m nudéc [4].

Gerardo Bosco va cs (2014), nghién ciru
bing ghi dién tim Holter 12 dao trinh trong
qua trinh 1dn, cho thiy nhip tim sau cudc l3n
giam thip hon so véi nhip tim co s&, nhip
tim trude cude 1dn. Hién tuong nay dugc tac
gia giai thich do ha than nhiét khi ngdm minh
trong nudce lanh; nhip tim chdm la hién tuong
huyét déng hoc duge ghi nhin trong didu
kién ha than nhiét. Ngoai ra, su chuyén dich
thé tich mau vao mach mau trong 16ng nguc
khi ngdm trong nudc s€ kich thich phan xa
tai cdc thy cam thé 4p luc & tim phdi din dén
tac d6ng phoé giao cdm va nhip tim chém [5].

Nghién ciru cla tic gia Mariusz
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Kozakiewicz va cs (2018), thuc hién trén 18§
tho lan chuyén nghiép, d6 tudi trung binh
31,1 + 5,9 tudi, thdi gian lin chuyén nghiép
8,7 + 4,3 nam, cho thiy su bién d6i vé chuc
nang tim mach sau giam 4p trong budng tang
ap tuong duong dd sau 30m nudc (4ATA),
thé khong khi nén nhu sau: nhip tim ngay
sau giam 4p (60,7 + 7,2 1an/phut) giam hon
c6 y nghia so vdi trude tang ap (70,2 + 9,1
lan/phut), huyét 4p tdm truong, huyét ap
trung binh ting 1én cé y nghia ¢ thoi diém
sau giam ap (HATTr: 77,8 = 7,2mmHg;
HATB: 96 + 8mmHg) so v6i trude ting éap
(HATTr: 72,6 £ 6,8mmHg; HATB: 91 =
8,2mmHg). T4c gia cho ring, giam nhip tim,
tang huyét ap trung binh, huyét 4p tim
truong, goi y dén su gia tang hau ganh véi
biéu hién giam hoat dong tim (bao gém ca
nhip tim va sy co bop tim). Nhitng tac dong
kéo dai c6 kha nang lién quan dén viéc thiét
1ap lai cac co ché phan tmg tim mach khéc
nhau, duoc kich hoat boi kich thich co hoc,

&p sult cao, din dén nhimg thay d6i dong

mau trung tdm va ¢ muc cao hon trong céc
théng sb c6 lién quan dén 4p lyc tinh mach
trung tAm (tdng ganh trudce tim). Nhimg thay
dbi cua su c4n bing giao cam — phé giao cam
ctia thdn kinh chi phdi tim véi ting strc cin
mach mau (ting din truyén giao cam) cho
thdy nhimg thay dbi trong didu hoa hé théng
tim mach [1].

Két qua nghién ciru ciia chiing tdi tuong
ddng vai cac nghién ciru khac vé bién dbi tin
s6 tim, diéu nay c6 thé duogc 1y giai: Nhip tim
cham trong diéu kién ap suét cao 1a do tac
ddng truc tiép cia luong oxy bdo hoa trong
huyét tuong tang, do d6, lam ting cung cép
oxy cho céac té bao, md, co quan hoat dong,
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nhu vdy doi hoi hoat ddng cta tim cung cép
oxy cling giam di, diéu nay da gép phén lam
giam tin s6 tim. Bén canh d6, khi tho véi
phén 4p oxy cao, con lam giam d nhay cam

cua cic thu cam thé héa hoc vai CO,, cling’

lam nhip tim giam.

Tuy nhién vé bién d6i huyét 4p dong
mach, két qua nghién clru cua ching ti 6
khic so véi céc tac gia trude. Didu ndy, c6
thé duoc ly giai ring, huyét 4p dong mach 1a
két qua cia 4p luc do tAm that tbng mau ra
khoi tim va phan luc do tinh dan héi cua
thanh d6ng mach [6]. Nhu vay, khi lugng
oxy hoa tan trong huyét twong ting dan t6i
nhu cdu hoat dong cua tim cung cip oxy cho
md, co quan giam, nhip tim giam lam gidm
ap luc téng méu ciia thit trai, gép phin lam
giam huyét 4p dong mach.

Khoang PQ c6 xu hudng ting sau giam 4p
va gidm sau giam &p lh. Thoi gian song T
ngay sau giam ap giam nhiéu so véi thoi
didm truée ting 4p, va phuc hdi mdt phan
sau giam &p lh, nhung con thip hon so véi
trudc ting ap. Trén song T ciing cho thiy
hién tugng ting bién d¢ sau gidm ap. Séng P,
phitc b QRS va khoang QT khdng c6 su
bién ddi c6 y nghia théng ké so véi thoi diém
trude ting ap (Bang 3; 4; 5).

Nhitng bién d6i vé& cac song va khoang
dién tim trong nghién ciru ciia chiing toi van
nim trong gidi han sinh 1y binh thudng [6],
[7]. '

Theo nghién ciru cua tic gia M.P.
Boidisson va cs (2019) thuc hién trén céc thg
1an quan sy, cé 40 tudi trung binh 39,5 £ 7,0
tudi, tién hanh lin dung khéng khi nén, do
siu 50m voi thoi gian day 14 phut, tdng thoi
gian 71 phat, qua cac tram gidm 4ap l4n lugt

1a 3 phiat & 6 sdu 15m, 5 phit & d9 séu 12m,
6 phit ¢ d9 sdu 9m, 9 phit & ¢ sdu 6m va
33 phut ¢ d¢ sdu 3m. Két qua cho thiy,
khoang PR & d6 sdu 50m (187 + 27,5 ms) dai
hon thoi khoang PR & ngang muc nudc bién
(172 + 26,3 ms) c6 ¥ nghia théng ké&; Thoi
khoang cua phirc bd QRS & d9 sau 50m (90
+ 13,8 ms) ngin hon c6 ¥ nghia so véi thoi
khoang phitc bd QRS & ngang muc nudc
bién (99 + 20,0 ms); cac khoang RR, QT,
QTc khong c6 su khac biét c6 y nghia théng
ké. Tac gia da giai thich vé thoi khoang QRS
giam 1a chua phit hop trén 1am sang, c6 thé 1a
do phuong phap do khong chinh xac va su
khac nhau vé phuong phap do (dién tim 12
dao trinh hoac Holter dién tim), viéc cho
phép do nhu vady duogc thuc hién vao cac
ngay khac nhau trong céc tinh hubng khéc
nhau. Sy khéc biét c6 thé dugc quy cho
khong chi boi didu kién 4p sudt cao ma con
do anh hudng cua viéc ngdm nudc dén tinh
trang tim mach [8].

So vai tac gia M.P. Boédsson va cs ¢o
nhimg dic diém khéac nhau, c6 1& 1a do trong
nghién ciru cta ching t6i, str dung ddng nhit
do dién tim bing phuong phép ghi 12 dao
trinh va trong diéu kién kiém tra 13 nhu nhau.
Thém nita, nhitng d6i tuong nghién ctru cia
ching t6i déu 1a nhitng thanh nién con tré
tudi, chua tig tham gia hoat dong lan, chua
¢6 su thich nghi véi moi trudng ap suét cao,
va mot phén bai yéu 6 tAm 1y trong qua trinh
kiém tra, tuyén chon, do vy, cling cé nhiing
bién dbi trén dién tim chua phu hop.

V. KET LUAN
- Sau thir nghiém chiu dung véi ép sudt
cao tuong duong ¢ d0 sdu 30m, tAn sb tim,
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CHUYEN BE VE Y HOC BIEN, Y HOC DUGI NUGC VA CAO AP LAM SANG

huyét 4p tdm thu, huyét ap trung binh giam
ngay sau giam 4p va phuc hdi mét phin sau
giam ap 1h.

- V& dién tim: sau thir nghiém chiu dung

&p suét cao, thoi gian séng T giam ngay sau
giam 4p, phuc hdi mét phin sau giam 4p 1h,
trong khi d6, bién d6 song T tang sau giam
ap.
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