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ANH HUONG CUA MOI TRUONG AP SUAT CAO LEN MOT SO CHI SO
HUYET HOC TREN DOI TUQNG TUYEN CHON THQ LAN

Nguyén Hiru B&n', Phan Vin Manh', Nguyén Minh Phwong"
TOM TAT

Muc tiéu: M6 ta sy thay dbi mét sé chi sé huyét hoc trén dbi tuwong tuyén chon tho In lan
dau chju &p suét cao. Phwrong phap: Nghién ciu tién ciwu trén 29 nam thanh nién khée manh.
Péi twong duoc dua vao budng &p sudt va nén khi thé dén ép suét téi da 4 atm, sau dé gidm &p
suat khi thé vé binh thudng, téng thoi gian tang va gidm &p la 30 phit. MAu xét nghiém duoc
ly tai céc thoi diém trudce, ngay sau va sau thir nghiém 1h. Két qua: S6 lwong hdng céu (HC),
néng dé hemoglobin (Hb), MCH, MCHC, sé luong tiéu cdu (TC) déu gidm ré ngay sau thi
nghiém va phyc héi mét phan 1h sau thir nghiém . MCV ngay sau thir nghiém ting nhung 1h
sau thir nghiém MCV c6 gidm nhe tuy van cao hon so véi truéc thir nghiém. S6 luong bach céu
(BC) giam ngay sau thtr nghiém va phuc héi gan hoan toan 1h sau thi» nghiém . Bach céu trung
tinh ting & thoi diém 1h sau thir nghiém , con bach cdu mono gidm sau thte nghiém. Két luén:
S6 lugng HC, Hb, MCH, MCHC, sé luong TC, bach céu Mono gidm ngay sau chju dung &p suét
cao va phuc hbi mét phén tai thoi diém 1h sau chju dung ap suét cao. Sé luong BC gidm ngay
sau thir nghiém, phuc héi 1h sau thi¥ nghiém . MCV, bach céu trung tinh ting sau thtr nghiém.

Twr khéa: Chi sé huyét hoc, 4p suét cao.

1. DAT VAN BE thich nghi nhat dinh dwéi tdc dong ciia moi
trwdng &p suat cao.. Cac nghién clru anh
hwdng clia méi trwdng &p suét cao trén cac doi
twong 1a ngudi tré tudi, 1an dau chju dwng ap
suét cao con rét it va hdu nhw chwa ro rang.

Vi vay, trong nghién clru nay, ching toi
thwc hién dé tai nham muc tiéu “mé ta sy
thay dé6i mét sé chi sé huyét hoc trén doi
twong tuyén chon tho I&n 1an dau chju dwng
&p suét cao”.

Lan la hoat ddng ma co thé tiép xdc voi
méi treéng nuwdc, cd ap suét cao, diéu nay
lam tang lwgng khi bdo hoa trong cac moé [1].
Lwong khi bdo hoa thém nay cé nhirtng anh
hudng nhét dinh téi mot sb cac chire ndng co
thé nhw chirc nang tim mach, hoé hép, chirc
niang hé théng mau. Phan Ién cac di liéu
cong bd trwdc day vé anh hwdng cia moi
treong ap suét cao 1&n céc chi sé huyét hoc
déu tap trung trén tho lan [2], [3], [4], [5]. 2. POl TUONG VA PHUONG PHAP
Ngay nay, hdu hét cac nghién ctu vé t&c NGHIEN CUU
doéng clia moi trwong 4p suét cao lén chirc
nang ¢o thé deu }ép’ trfmg tré'l ca'cv "y !?n GOm 29 nam thanh nién khée manh, tham
Fhyen ngh!ép, c~Ia £0 ‘k_mh nghler~n lr;'m m}'eu gia kham tuyén chon the' 1&n phuc vu cho
nam. Bay I3 nhlmg doi twrong da co nhlmg nganh lan. Cac déi twong cé két qua kham
strc khde binh thwéng, da didu kién dé thuc

2.1. Béi twong nghién clru

" Hoc vién Quan y
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* Quy trinh thdr nghiém chiu dwng dp
suat cao

The nghiém chju dwng ap suét cao duoc
tién hanh trong budng ting 4p ¢ Australia) clia
Quan ching Hai quan: cho d6i twong vao
budng ting ap, tién hanh nén khi (khong khi),
tbc do nén twong duong véi toc do tang do
sau la 2,5m/phut trong thoi gian 15 phat, toi

0 phut

10
15
20
25
30
35

Do sdu (m)

ap suét tbi da twong dwong do sau 30m nuéc
(4 atm). Khi dén &p suét téi da, tién hanh xa
khi dé gidm ap suét khi thé ngay. Téc do
giam ap twong dwong v6i tbe do ngoi lén 2,5
m/phut, thoi gian 15 phat, ap suét cudi cung
dat dwoc 13 1atm (ap suét khi quyén) Téng
thai gian tht nghiém 1a 30 phat (hinh 1).

Théi gian (phut)

15 phut 30 phit

Hinh 1. So dd thr nghiém chiu ding ap suét cao

* Thu thap méu va xét nghiém céc chi
s6 huyét hoc

Céc chi sé nghién ciru dwoc thu thap vao
cac thoi diém: ngay trwéc thir nghiém, ngay
sau thir nghiém va 1 gi¢ sau thlr nghiém.

Phuwong phap lay mau: Lay 2ml méu tinh
mach, chéng déng bang dung dich EDTA
(chtra sén trong 6ng dwng mau) va tién hanh
thyc hién xét nghiém céac chi sé huyét hoc
trén méay huyét hoc ty dong XP-100 (Sysmex,
Nhat Ban). Xét nghiém huyét hoc dwoc tién
hanh ngay sau khi mau dwgc lay nhdm han
ché nhirng thay déi vé sé lwong cac té bao
méu ciing nhw ndng dd hemoglobin, chi sé
hematocrit.

2.3. Phwong phap xt ly sé liéu

Céac sb lieu dwoc xt Iy bang phan mém
SPSS 22.0 cho Windows. Két qua duwoc thé
hién dwéi dang: S6 trung binh (X), d léch
chudn (SD), so sanh cac bién dinh Iwong
béng kiém dinh T test ghép cap (Pair-Sample
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T Test). Gia tri khac biét ¢ y nghfa théng ké
voi p<0,05.

2.5. Dao dlrc nghién citru

Nghién clru dwoc théng qua hoi dong y
drc ctia Hoc vién Quan y va Quan ching
Hai Quan. Cac ddi twong nghién ctru dwoc
cung cap day du thong tin,, muc dich coa
nghién cru, dwoc théng bdo, hwéng dan
trinh ty cac buwéc clia qua trinh nghién
clru, ddng thdi tw nguyén tham gia vao
nghién ctu. Ddi twong cé thé raut khoi
nghién ctru bat cv thei diém nao.

3. KET QUA NGHIEN cUru

Tubi trung binh clia cac ddi twong nghién
clru 13 19,52 + 1,09 tudi, chidu cao trung binh
la 169,17 £ 3,79 cm, can nang trung binh la
56,76 + 4,53 kg, BMI trung binh la 19,82 +
1,32 kg/m?, vong nguc trung binh Ia 83,45 +
3,11 cm, lwc bop tay phai 1a 39,24 + 8,74 kg,
Ic bop tay trai la 36,93 + 7,74 kg, lwc kéo
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than 1a 118,45 + 20,67 kg. Dung tich séng trwéc thir nghiém. Tai thoi diém 1h sau thir
(VC) trung binh la 4,36 + 1,39 lit, dung tich nghiém, sé lwong hdng ciu va nong do
séng thd manh trong 1 gidy du tién (FEV1) Hemoglobin héi phuc mét phan nhung vén
trung binh 1a 2,79 + 0,31 lit, FEV1/FVC trung thdp hon so trwéc thir nghiém (p<0,01).
binh |a 96,88 + 3,72 % (bang 1). Hematocrit & thoi diém ngay sau va sau 1h
S6 Ilwong hdng cdu va ndng dd ther nghiém gidm thap hon so voi thoi diém
Hemoglobin giam ngay sau thtr nghiém so v&i  trwéc thir nghiém (p<0,01)(bang 2).

Bang 1. Dac diém déi tweng nghién ctru (n=29)

Dic diem Gia trj
Tuoi (ndm) 19,52 + 1,09
Chieu cao (cm) 169,17 £ 3,79
Can nang (kg) 56,76 + 4,53
BMI (kg/m?) 19,82 + 1,32
DPic diém the lwc
Vong ngwc (cm) 83,45 + 3,11
Lwc bop tay Phai (kg) 39,24 £ 8,74
Lwc bop tay Trai (kg) 36,93 +7,74
Lwc kéo than (kg) 118,45 £ 20,67
Chirc ning hoé hap
VC (1) 4,36 + 1,39
FEV1 (1) 2,79 £ 0,31
FEV1/FVC (%) 96,88 + 3,72

BMI: Body mass index; VC: Vital capacity, FEV1: Forced expiratory volume in the first
second.

Bang 2. Bién ddi sb lwgng hdng cu, ndng dd hemoglobin, hematocrit sau thir nghiém chiu
dwng 4p suét cao

Thoi diém Trwéc Ngay sau Sau 1h
Hong cau (T/I) 4,79 + 0,31 418+0,35" 421+035"
Hemoglobin (g/l) 144,38 + 7,04 121,93£9.49"  12207+9.46"
Hematocrit (/1) 42,01 £2,22 39,08+ 345" 38,95+293"
# p<0,001
S6 Iwong tiéu cau gidm tai thi diém ngay Sb lwong bach cau sau thir nghiém giam
sau th* nghiém va 1h sau th® nghiém so véi trwéc thir nghiém. Tai thoi diém 1h
(p<0,001), (biéu do 1). chwa hdi phuc v& binh thwéng. S6 lwgng

MCV sau th&r nghiém tang Ién cé y nghia bach cau neutrophil ting ngay sau va 1h sau
50 v&i MCV trwéc thir nghiém. O thoi didm 1h  thir nghiém. O thdi diém 1h sau thi nghiém,
sau th&r nghiém, MCV van cao hon so v&i  gia tri ndy cao c6 y nghia so véi trwdc thi
treée thir nghiém. MCH va MCHC gidm sau  nghiém. S6 lwgng bach ciu mono gidm ngay
thtr nghiém, c6 xu hwéng phuc hdi tai thoi  sau thi nghiém va tang mot phan tai thoi
didm 1h sau thir nghiém tuy nhién van thdp  diém 1h sau thir nghiém tuy con thap hon so
hon so véi trwdc (p<0,001), (bang 3). vGi trede thie nghiém.
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Biéu dd 1. Bién ddi sd Ivgng tiéu ciu sau thir nghiém chiu dwng ap sut cao
Khéc biét co y nghia so voi trude thd nghiém: + p<0,001
Bang 3. Bién ddi cac chi s6 MCV, MCH, MCHC
Thoi diem Trwéce Ngay sau Sau 1h
MCV (fl) 87,76 + 2,99 93,47 +2,55" 92,59 + 3,317
MCH (pg) 30,16 + 0,98 29,19 + 0,85" 29,23 + 1,24"
MCHC (g/) 343,69 + 8,04 312,35 + 9,28" 316,00 + 12,947
# p<0,001.
Bang 4. Bién ddi céac chi s6 bach cau
Thoi diem Trwéc Ngay sau Sau 1h
X+SD
Bach cau (G/l) 6,10 £ 1,22 559+1,21 5,83+ 0,90
Neutrophil (G/l) 3,17 £ 0,82 3,35+ 1,21 3,59+0,83
Lympho (G/I) 2,23+0,53 2,04 £ 0,70 2,01 0,51
Mono (G/l) 0,69 £ 0,28 0,20 + 0,08" 0,23 +0,18"

Khac biét co y nghia so vdi trude the nghiém: * p<0,05; # p<0,001.

4, BAN LUAN

Xét vé sb lugng héng clu, ndng do
hemoglobin, hematocrit két qua nghién ctru
clia ching t6i cé nhitng bién ddi twong dbng
so véi nghién clru cua tac gia Perovic A. et al
(2017) [2]. Van @& gidam sb Iwgng héng cAu,
ndng dd hemoglobin va hematocrit dugc ly

gidi b&i tinh d& v& ctia mang hdng cau do hau
qua cla tbn thwong oxy héa. Diéu kién méi
trwdng &p suét cao trong thir nghiém nay co
thé da dan dén viéc gay ra trang thai tress oxy
hoa [6), [7], gay tén hai cho hdng ciu. Nhirng
bién ddi trong nghién ctru cta chung tdi dién
ra sém hon so véi Perovic (ngay sau tho
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nghiém va 1h sau th nghiém). Hién twong
bién dbi som co thé 1a do ddi twong nghién
clru cla chung t6i la nhing thanh nién lan
dau chju dwng &p ap suét cao nén dap tng
manh hon so véi nhitng d6i twong 1a the 13n,
voén da cé sy thich nghi véi ap suét cao.
Nhirng bién db6i v& sb lwong hdng clu, ndng
dd hemoglobin va hematocrit da gép phan
gay ra bién ddi cac chi s6 huyét hoc nhu: ting
MCV, giam MCH va MCHC sau thr nghiém
(nhw & bang 3).

Trong nghién ctru clia ching téi, s6 lwong
bach cau, bach cau mono giam ngay sau thi
nghiém nhwng c6 xu huéng tang tai thoi diém
1h sau th&r nghiém. Trong khi d6 tac gia
Perovic A. et al (2017) thdy s lwgng bach
ciu chi ting sau cudc lan 3h, va sb lwong
bach cau mono chi téng sau cugc lan 6h [2].
Nghién ctru cta Sureda (2012) cho thay sau
cudc lan 3h sé lwong bach ciu tang cé y
nghia [8]. Két qua nay cla chung tdi co s
phu hop twong déi véi tac gia trén, chi khac 1a
céc chi s6 dién ra sém hon.

Nghién c(ru ctia Ferrer et al (2007) cho théy
xu huéng gidm sb lugng bach ciu lympho sau
cudc lan nhwng khac biét chwa c6 y nghia [9].
Két qua nghién ciru clia chiing t6i vé& bach cau
lympho ciing cho két qua twong tu.

S6 lwgng bach cau neutrophil da tang
ngay sau th* nghiém va & thoi diém 1h sau
thtr nghiém. So v&i nghién clru ctia Perovic et
al (2017), s lwong bach cau neutrophil ting
ngay sau cudc lan va ting kéo dai dén sau
cudc lan 6h [2]. Ferrer et al (2007) nghién ctru
trén cac tho 13n & d6 sau 40m trong tong thoi
gian 25 phut thé khong khi, thdy sé lwong
neutrophil ting & thoi diém 3h sau cude 1&n
[9]. Sureda et al (2011) ciing cho két qua sb
lwong neutrophil tdng & thdi diém 3h sau lan
[8]. Bién ddi s6 lwgng bach cau neutrophil
dwoc cho la do ap suét cao cé thé lam tang
gidi phéng cac hormon nhw cathecholamin va
cortisol va c6 thé lam bién dbi vé sb lwgng
bach cAu neutrophil.
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S6 lwgng tiéu trong nghién clru nay gidm
& thoi diém ngay sau th(r nghiém va 1h sau
ther nghiém , khac biét cé y nghia théng ké.
So v6i két qua cla Perovic et al chung toi
thay s bién déi twong ty [2].

5. KET LUAN

- S6 lwgng hdng cau, néng dd hemoglobin,
MCH, MCHC, sb Iwgng tiéu ciu giam & thoi
diém ngay sau th nghiém va 1h sau the
nghiém .

- MCV sau thtr nghiém tang lén cé y nghia
so trwéc ther nghiém. Tai thoi diém 1h sau
thir nghiém , MCV c¢é gidm nhe, nhwng van
cao hon so véi trwée thir nghiém (p<0,001).

- Sb lwong bach cdu gidm ngay sau thi
nghiém va phuc hdi gdn hoan toan tai thoi
diém 1h sau th® nghiém. S6 lwong bach cau
neutrophil ting sau thtr nghiém con s6 lwong
bach cau mono giam sau th(r nghiém.
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SUMMARY

THE EFFECT OF HYPERBARIC ENDURANCE TEST ON SOME
HAEMATOLOGICAL PARAMETERS OF RECRUITMENT DIVERS

Huu Ben Nguyen', Van Manh Phan', Minh Phuong Nguyen'
Military Medical University

Objectives: Describing the changes on some haematological parameters of recruitment
divers in the fist time of exposing hyperbaric endurance test. Methods: a prospective study on
29 male healthy youths exposing hyperbaric endurance test for the first time, the haematological
parameters collected, analysed, and compared among times of pre-test, immediately post-test,
and post-1h-test with hyperbaric environment. Results: The red blood cells (RBC), the
concentration of hemoglobin (Hb), MCH, MCHC, the count of platelets (PLT) all decreased at
the immediately post-test and partially recovered at the post-1h-test. MCV of the immediately
post-test increased, post-1h-test, the MCV had a slight decrease, but it was still significantly
higher than the pre-test one. White blood cells (WBC) decreased at the immediately post-test
significantly and recovered almost completely after the 1h test. Neutrophil increased significantly
at the post-1h-test time. Monocytes decreased significantly after the test. Conclusions: RBC,
Hb, MCH, MCHC, PLT, Monocytes decreased at the immediately post-test with hyperbaric
endurance test and these parameters partially recovered at post-1h-test. WBC decreased at the
immediately post-test time, recovered at the post-1h-test. MCV, Neutrophil increased aftel
testing.

Keywords: Haematological parameters, Hyperbaric endurance test.
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