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NGHIEN Cl’U TRANG THAI NHIET TRONG QUA TRINH
LAO DONG VA LUYEN TAP QUAN SU CUA BO BOI HOA HOC

DPang Quéc Bgo*; Cao Héng Phic*

TOM TAT

Nghién ctru 30 chién sy trong Binh chiing Hoa hoc nham xac dinh cac bién dbi sinh ly trong trang
thai nhiét ctia bo doi hoa hoc, 1am co c& cho nhirng nghién ctru vé& tac déng va sw bién ddi nghé
nghiép do lao déng quan sw hoa hoc gay ra. Két qua cho théy: trong trang thai nhiét cta b6 ddi hoa
hoc, cac chi tiéu tim mach, ho hap, nhiét d6 co thé déu ting cao va tang nhidu nhat khi ganh nang
lao déng cao (GNLDC). So véi trwéc lao ddng, & GNLDC, tAn sé mach sau lao dong tang 2 1an (t
70,63 1an/phat 1én 140,74 1an/phat), huyét ap tang tr 115 mmHg 1én 133,16 mmHg, tan s hé hap
tang gap 1,5 1an (tlr 18 lan/phut 1én 27 1an/pht). Sau lao dong, nhiét d6 trung binh da tang 3,09°C
(tr 32,52°C Ién 35,61°C), nhiét d6 dwéi lwdi ting 3,02°C (tr 37,03°C Ién 40,05°C), thé tich md hai tiét ra
dat 1,52 lit. Nhiéu chién sy xuét hién cac triéu chirng twong dwong véi tdng than nhiét mirc d6 vira.

* Twr khoa: Trang thai nhiét; Luyén tdp quan sy; Bo déi hda hoc.

STUDY ON HEAT STRAIN IN TRAINING AND WORKING PROCESS
OF SOULDIERS IN CHEMICAL FORCE OF VIETNAM ARMY

SUMMARY

The aim of this study was determination of heat strain of souldiers in Chemical Force to set up the
basic principles for occupational researchs and effects. The results show that in the heat strain of
chemical soldiers, all of cardiovaxcular, respiratory and body temperature index increased to high
level and increased more in heavy load group. Comparing to pre-load point, in heavy load group, the
heart rate rised 2 times (from 70.63 bit/min to 140.74 bit/min), blood presure rised from 115 mmHg to
133.16 mmHg, respiratory rate was up 1.5 times (from 18 bit/min to 27 bit/min). After working, the
average temperature of skin rised from 32.52°C to 35.61°C (about 3.09°C), the sublingual temperature
rised from 37.03°C to 40.05°C (about 3.02°C). The volume of sweat excreted was 1.52 litre at post-
working point. A lot of souldiers appeared the symtoms that equaled to medium hyperthermia.

* Key words: Head strain; Training process; Chemical force.

DAT VAN BE so bd hang nam clia quan y Binh ching Hoa
hoc, céac rdi loan do nhiét la nhirng rdi loan
thwdng gap nhét trong lao dong va luyén
tap. Chi tinh riéeng ndm 2011, nhiéu chién

Nang néng luén 1a mét van dé& trong
diém trong nghién ctu vé y hoc lao déng
noi chung va y hoc quan sy néi riéng. Khi

lao déng, luyén tap trong diéu kién nang
néng, con nguwdi cé thé bi tdn thwong do
nhiét nhw say néng, say néng. Theo bao céo

* Hoc vién Quén y
Phan bién khoa hoc: PGS. TS. Lé Van Son
PGS. TS. Nguyén Tung Linh

sy cta Binh ching Hoa hoc phai diéu tri
vi rdi loan do néng néng gay ra. Cé 2
trwdng hop t& vong vi nhirng réi loan nay [1].
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Qua theo dbi tap luyén, trong nhirng ngay
néng noéng, c6 thoi ky sb ddi twong phai
diéu tri tai quan y don vi do nang néng 1a
14 - 15%. Ty |é nay qua I&n, anh huwdng toi
strc khoé va kha nang luyén tap cta bo doi
[1]. Vi thé, viéc nghién cru trang thai nhiét
cla bo ddi hoa hoc la can thiét.

Trong khi d8, cac nghién ciu diéu
tra vé ganh ndng lao ddng quan sy hay
ganh nang nghé nghiép & déi twong nay
chwa nhiéu va chwa day dd. M&i chi co6 mot
s it nghién cru vé anh hwéng cla trang bi
va khi tai Ién sirc khoé bd do6i, chwa co
nghién ctru ndo mé ta day di ganh nang
nghé nghiép ma cac déi twong nay phai
chju dyng.

Do dd, chung téi tién hanh dé tai nay
nham: Xéc dinh sw bién déi mét sé chi sé
sinh ly trong trang thai nhiét cda bé déi hoa
hoc, lam co s& cho nhitng nghién ctu vé
sau nay vé y hoc lao déng quén s.

DOI TUQNG VA PHUONG PHAP
NGHIEN CcUU

1. Péi twong nghién ciwu.

30 chién sy nam, khoé manh, tudi tir 18 -
20. Chon chién sy nam khoé manh dé
phong ngtra tai bién cé thé xay ra khi tién
hanh nghién ctru.

2. Phwong phap nghién curu.

- Tién ctu, lay sb lieu va so sanh truéec,
sau.

- Cé4c chi tiéu nghién ctu: tan sb mach,
huyét ap téi da, huyét ap téi thiéu, tdn sb ho
hap, nhiét do trung binh da, nhiét do dwdi
lwdi, thé tich md hoi tiét ra, triéu chirng chi
quan cta déi twong. Cac chi tiéu nghién
ctu duwoc lay tai hai thoi diém trwdc va
ngay sau lao déng xong.

+ Do tAn sb mach, huyét ap tdi da, huyét
ap tbi thiéu bang may Monitor BSM 2310K
cta hang Nihon Kohden (Nhat Ban).

+ Do nhiét do co thé (nhiét do trung binh
da va nhiét d6 duéi lwdi) bdng may Digital
Tele Thermometer 6 dau do (Trung Quéc).
Tinh nhiét dé trung binh da theo cong thirc
cla Vittee:

T thda— 0-O7T tant 0-50T nguc + 0105T mu ban tay+
0,18T mattuscaui+ 0,20T met saucing chan

Trong dé: nhiét do bé mét da do tai 5
diém: tran, ngwe, mu ban tay, mét truéc dui
va mat sau cadng chan. Cach do: gén dién
cwe lén vi tri can do, cb dinh bang bang
dinh va do. Bon vj do: °c.

+ Tinh thé tich md hoi theo hiéu sb can
nang cla co thé trwdc va sau lao dong,
don vi do: lit. Cach xac dinh: déi twong cdi
bd quan 4o bén ngoai, chi mac quan Iét,
xac dinh can ndng co thé trwdc lao dong.
Sau khi lao déng, dbi twong ciing c&i bd
quan 4o réi can dé xac dinh trong lwong co
thé sau lao dong, don vi tinh can néng: lit.

V ms hei = Can nang co thé trudc lao dong
(kg) - Can nang co thé sau lao dong (kg)

+ Phdng van triéu chirng chd quan theo
b6 cau hdi dwa trén cac triéu chirng: y thire,
mét madi, hoa méat, chéng mat, khat nwéc,
cam giac nhiét, chudt rat va co giat.

- M6 hinh nghién ctru:

Yéu cau dbi twong nghién ciru thwc hién
cac loai lao dong quan sy nhw chuwong trinh
luyén tap va chién dau cda Binh ching Hoa
hoc. Chon 2 loai ganh nang lao dong gém
GNLDPC va mét ganh nang lao déng thap
(GNLBT) hon theo céng suét lao dong. Hai
ganh nang lao déng nay dwoc thyc hién 2
lAn, cach nhau 1 tuan. Lan th( nhét, toan
b dbi twong thwc hién GNLDT. Thu thap
chi tiéu 1an 1. Sau 1 tuan, thwc hién GNLDC.
Thu thap céc chi tiéu 1an 2.
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+ GNLDT: dbi twong méac boé quan ao
chuyén dung trong 1 gi& lién tuc va ding
géac trong trong diéu kién thoi tiét 30 - 33°C
va doé &m 80%.

+ GNLDC: dbi twong phai mac bd quan
4o chuyén dung, mang dung cu chién dau
véi khéi lvong tdng cong khoang 5 kg, chay

véi tbe do 7 - 8 km/gid, quang dwdng dai
3 km trong diéu kién thoi tiét 30 - 33°C va
do6 &m 80%.

Trong nghién ctvu nay, déi twong nghién
ctu phdi mac bd quan o chuyén dung
bang cao su, kin tr dau dén chan, khéng
thoat nhiét, khéng thoat nwéec.

Hinh 1: Do dac cac chi tiéu sau lao dong quan sw hoa hoc.

KET QUA NGHIEN CUU VA BAN LUAN

1. Chi tiéu tim mach va hé hap.

Bang 1: Bién ddi cac chi tiéu tim mach va hé hap sau lao déng quan sv.

o GNLDPT GNLDC
CHI TIEU
Trwéc Sau Trwdc Sau

Tan s6 mach (1an/phat) 70,63 + 10,19 100,11 £ 14,17 | 70,80 +8,27 | 140,74 7,02
p <0,01 < 0,001

Huyét ap tam thu (mmHg) 115,53 £ 9,00 125,00 £ 10,36 | 115,93 +9,98 | 133,16 + 6,28
p < 0,001 <0,001

Huyét ap tam treong (mmHg) 63,68 + 4,95 64,59 + 5,41 63,88 +4,36 | 70,89 2,54
p > 0,05 <0,05

Tan sb ho hap (lan/phut) 17,32 £ 0,93 20,93 £1,79 17,01+1,34 | 26,95+ 1,31
p <0,01 <0,01

O ca 2 loai lao dong, cac chi tiéu tim mach va ho hdp déu téng, trong d6 tang nhiéu nhét
la tAn s& mach va tan sé ho hap. Huyét ap tam thu va huyét ap tam trwong tang it hon. Tan
s6 mach tang tir 70 lan/phut 1&n 100 lan/phat @ GNLDT va 140 lan/phut & GNLDC. Tan sb
ho hap tang tir 17 1An/phat 1&n 20 IAn/phat & GNLDT va 26 1an/pht & GNLDC.
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Nhin vao s bién ddi nay, ching ta thay
rd ganh nang lao dong quan sy hoa hoc
thuéc loai kha nang. Theo bang phan loai
cda Vién Y hoc Lao déng, néu tan sé mach
tang = 30 lan/phat, ganh nang lao déng d6
la ganh n&ng trung binh, nhung néu tang > 63
lan/phat, ganh nang lao déng dé la ganh
nang lao dong mrc dé nang [6]. Trong céng
trinh nghién ctru ndy, mirc lao ddng thdp ma
bé d6i hoa hoc van phai tap luyén cling ngang
tam v&i ganh nang lao déng trung binh.
Con véi loai GNLDPC dwoc lwa chon co muic
dd ngang v&i ganh nang lao dong nang va
s gia tang nhiét do thudc loai cao [6].

2. Sw bién ddi than nhiét.

Twong tw nhw vay, sy bién dbéi chirc
nang ho hap ciing theo chidu hwéng tang
cao, tan sb ho hap tang khoang 50% so voi
gia tri xuét phat.

Sw bién dbéi chirc nang tim mach va ho
hép theo chung t6i phan I&n la do tac déng
nhiét gay ra. Trong lan thwc hién GNLDT,
cwdng doé van dong khéng dang ké, chi
dirng gac nén hdu nhw 14 co co dang
trwdng. Tuy nhién, nd cling da gay ra sy
thay d6i dang ké vé chirc ndng tim mach va
hoé hap. Sy thay dbi nay nhiéu hon nhirng
bién dbi quan sat dwoc trong co co dang
trwong [2].

Bang 2: Nhiét do co thé trwdc va sau lao dong quan su.

CHITIEU Trwéc Sau Trwéc Sau
Nhiét dg trung binh da (OC) 32,40+£0,12 34,26 £ 0,15 32,52+0,12 35,61 £0,17
p <0,01 <0,001
Nhiét d6 dudi lwdi (OC) 37,13+0,10 38,50 £ 0,45 37,03+0,10 40,05 +0,15
D <0,01 < 0,001

So v6i trwde lao dong, nhiét dd co thé do dwoc & thoi diém sau lao dong déu tang & ca
2 loai ganh néng lao dong. Trong dd, cac chi tiéu nhiét dd & GNLDC tang nhiéu hon so véi
& GNLDT. O GNLDT, nhiét dd trung binh da tang 1,86°C (tlr 32,40°C 1én 34,26°C), trong
khi d6 & GNLDC, chi sb nay tang 3,09°C (tlr 32,52°C 1én 35,61°C). Nhiét d6 dwdi ludi tang
1,63°C & GNLDT (tir 37,13°C 1én 38,50°C) va 3,02°C & GNLDC (ttr 37,03°C 1&n 40,05°C).

OTruwoc
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Biéu dé 1: Sy bién dbi nhiét dd trwdc va sau lao déng quan su.
(T: nhiét dg, dl: dwdi Iwéi, LDC: GNLDC, LDT: GNLPT)
(z¢: P <0,01; gy p <0,001)
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Than nhiét 1a mot chi s sinh hoc quan
trong v&i co thé con ngudi. Co thé ching
ta 14 dang nhiét nén cac chirc ndng cla co
thé chi duy tri binh thwéng trong pham vi
than nhiét nhat dinh [3, 4]. Khi chi sé nay
vwot qua gidi han cho phép, co thé phai
diéu chinh dé tranh nhirng réi loan bénh
ly [4].

banh gia trang thai nhiét trén bo déi hoa
hoc, chi tiéu nhiét d6 co thé 1a chi tiéu quan
trong nhat, né phan anh truc tiép su tac
dong cua diéu kién néng noéng trong lao
dong quén sy gay ra [7, 9].

Vi thé, chang téi danh gia hai chi tiéu Ia
nhiét dé trung binh da (dwoc coi la nhiét dé
vé [3]) va nhiét d duwdi lwdi (dwoc coi la
nhiét do trung tam [3]). K&t qua cho thay, ca
hai chi tiéu nhiét d6 déu tang, du do6 la
GNLDT hay GNLDC. Tuy nhién, mic do
tang & lan thwc hién GNLDC nhiéu hon.
Sau lao déng, gia tri nhiét dé trung binh da
dat 35,61°C, con nhiét do dwdi lwdi dat dén
40,05°C.

Theo phan loai v& say noéng [7, 9], than
nhiét & lan thwc hién GNLDT ngang murc
than nhiét trong say néng nhe (tang than
nhiét nhe). Con trong l&n thwe hién GNLDC,
than nhiét ngang véi mirc than nhiét cla
say néng mirc do nang (= 40°C). Pay la
mirc dd nang va can phai can thiép diéu
tri [7, 9].

Sy gia tang than nhiét & céd hai nhém
theo chung toi la do tac déng cla diéu kién
lao déng va luyén tap quan sw. Vi chung téi
nghién clru trong diéu kién mdi trwong tir
30 - 33°C va do am 80%. Pay Ia diéu kién
lao déng khéc nghiét [3], gdy tc ché qua
trinh thai nhiét qua blrc xa va dan truyén.

Khong nhirng thé, khi thye hién lao déng
quan sy, bd quan &o chuyén dung phai
mang mac lam cac co ché thai nhiét hoat
dong khéng hiéu quéd. B6 quan 4o khong
thAm nwéc, con dudng bay hoi md hoi
khéng phat huy dwoc, khéng dan nhiét,
dwong dan truyén khong thwc hién dwoc.
B6 quan &o kin, con duwéng dbi lwu khong
thé phat huy. DPiéu nay dan dén hé qua 1a
than nhiét tang cao [5].

3. Bién d6i thé tich md hoéi va triéu
chng cha quan.

Béng 3: Thé tich mo hdi tiét ra sau lao
dong.

KHOI LUONG
O THE SO CAN
TRUOC (kg) | SAU (kg) NANG
LOAI LAO GIAM (kg)
DONG
GNLDT 54,19+ 5,90 | 53,11 +4,97 1,08
GNLBbC 54,19+ 5,91 | 52,87 £ 5,77 1,32

O ca 2 lan thwe hién lao dong, thé tich
md héi tiét ra Ion (> 1 lit). DU 1a GNLDT hay
GNLBC, sy tac dong cla ganh nang lao
dong quan sw hoa hoc én co thé déu lam
tang tbc do bai tiét md hoi. Lwong md hoi
tiét ra 1a 1,08 lit & lan thuc hién GNLDT va
1,32 lit & Ian thyc hién GNLDC.

O diéu kién co s&, thé tich md hdi tham
gia diéu hoa nhiét chi khoang 0,4 - 0,5 lit [3,
4]. Nhwng trong th&r nghiém nay, & mc lao
dong nhe, chi trong 1 gid, thé tich md hoi
tiét ra da gap 2 1an diéu kién binh thuwong.
Con trong lan thywc hién GNLDC, thé tich
nay con Ién hon. Thé tich md hoi tiét ra
nhiéu nhw trén, theo chung t6i la vi than
nhiét tdng cao da lam tang lwong md hoi
bai tiét [3, 4].
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Bang 4: Cac triéu chirng chd quan xuét hién sau lao déng.

i GNLDT GNLBbC
Biéu hién
Trwéc Sau Trwéc Sau

Hoi maéi 0 30 (100%) 0 25 (83%)

Mai ra roi 0 0 0 5(17%)
Mai co

Bi chudt rat 0 0 0 0

Khdng mai 30 (100%) 0 30 (100%) 0

Hoi khat 0 29 (96%) 0 0

Khat vira phai 0 1 (4%) 0 5 (17%)
Khat nwéc - -

R4t khat, kho cb 0 0 0 25 (83%)

Khong khat 30 (100%) 0 30 (100%) 0

Dé chiu 0 0 0 0
cam giac Hoi nong 30 (100%) 28 (93%) 30 (100%) 0
nhiét Nong 0 2 (7%) 0 8 (27%)

Ré&t néng 0 0 0 22 (73%)
Nhan biét | C6, r& 30 (100%) 30 (100%) 30 (100%) 27 (90%)
cac  Vat I'yhang ré I&m 0 0 0 3 (10%)
Xung
quanh Hoan toan khéng 0 0 0 0

Co 0 0 0 0
Co giat

Khong 30 (100%) 30 (100%) 30 (100%) 30 (100%)

Co 0 0 0 4 (13%)
Chubt rut

Khong 30 (100%) 30 (100%) 30 (100%) 26 (87%)

Sau lao dong, mét sd trieu ching chi quan thay ddi, nhiéu nhat & lan thwc hién
GNLBC, c6 téi 25 ngudi (83%) xuat hién cam giac rat khat nwédc, 22 ngudi (73%) cé cdm
giac rat néng, 3 ngudi (10%) bi gidm y thirc va 4 ngudi (13%) bi chudt rat. Bay 1a nhirng
biéu hién canh bao lao déng nang va tac déng xau t&i st khod. Sw thay ddi nay phan 16n
la do tang than nhiét gay ra.

KET LUAN
Qua nghién clru, chang téi thay trang
thai nhiét & bd doi hoa hoc sau lao déng va
luyén tap quan sw cé nhirng bién dbi sau:
- Céc chi tiéu tim mach va hd hap tang
cao, trong doé tang nhiéu hon & lan thyc

hién GNLDC. Tan sb mach tang gép 2 lan
(tr 70,63 lan/phat 1én 140,74 lan/phat),
huyét ap tam thu tang tr 115,33 mmHg Ién
133,16 mmHg, tan sbé hé hap tadng 1,5 lan

(ttr 17,32 lan/phat 1&n 26,95 lan/phat).
- Than nhiét tdng cao, tang nhiéu hon &
lan thwc hién GNLDC. Nhiét d6 trung binh
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da tang 3,09°C (ttr 32,52°C lén 35,61°C),
nhiét do dwoi lwdi tang 3,02°C (tir 37,03°C
lén 40,05°C), twong dwong vo&i than nhiét
trong say néng murc vira.

- Thé tich md hai tiét ra nhiéu (& 1an thuc
hién GNLDC dat 1,32 lit) va xuét hién nhiéu
triéu ching giébng nhw triéu chirng cta say
noéng muc do vira.
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