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TOM TAT

Muc tiéu: Khdo sat méi lién quan giita mét s6 chi s6 huyét hoc véi mirc do bénh say néng trén dong vét
gay bénh say néng thuwc nghiém.

DP6i twong va phwong phap: Nghién curu tién ctru trén 23 thé gy bénh say néng thuc nghiém, tai Khoa
Y hoc quén binh chiing, Hoc vién Quéan y, tir thdng 9-12/2022. Thu thap céc chi s6 huyét hoc truéce va sau
g4y bénh 60 phit, 24 gic. Panh gié méi lién quan bang phén tich hbi quy logistic da bién.

Két qua: Trén mé hinh thé say néng thuc nghiém, céc chi sé & thd cho thay tai thoi diém 60 phut sau gay
bénh, sé luong héng cau tdng (5,41 1én 5,75 T/L); ndbng dé6 hemoglobin téng (ttr 12,20 1én 12,90 g/dL);
hematocrit téng (ttr 30,60 1én 33,40%) (déu p < 0,05). Sé lwong bach cau gidm (tr 7,50 xubng 4,60 G/L)
(p < 0,01). Phén tich héi quy cho thdy ndng dé hemoglobin, ti 1é bach c&u hat va lympho cé xu huéng lién
quan voi mure do bénh (p > 0,05).

Két luan: Két qua nghién ctru trén mé hinh say néng thuc nghiém trén thé cho thdy néng dé hemoglobin,
hematocrit, sé lrong bach céu, ti 1é bach cau lympho cé xu huéng lién quan véi mire do bénh say néng
thure nghiém nhung chuwa ghi nhén y nghia théng ké.

Twr khéa: Huyét hoc, bénh say néng.

INVESTIGATING THE ASSOCIATION BETWEEN HEMATOLOGICAL INDICES AND HEATSTROKE
DISEASE SEVERITY IN AN EXPERIMENTAL ANIMAL MODEL OF HEATSTROKE.

ABSTRACT

Objectives: investigating the association between hematological indices and disease severity in an
experimental animal model of heatstroke

Subjects and methods: A prospective study was conducted on 23 experimental rabbits, at Department
of Military Occupational Medicine, Military Medical University. from 9-12/2022, Hematological samples
were collected before heatstroke, at 60 minutes, 24 hours after heatstroke; the relationship between
hematological indices and disease severity was analyzed using multivariate logistic regression.

Results: Findings from the experimental heatstroke model in rabbits showed that: at 60 mins post
heatstroke, red blood cell count increased (5.41 to 5.75 T/L); hemoglobin concentration increased (12.20
to 12.90 g/dL); and hematocrit levels increased (30.60 to 33.40 %). White blood cell count decreased (7.50
to 4.60 G/L). Multivariate logistic regression analysis showed that hemoglobin concentration, granulocyte
ratio, and lymphocyte ratio tended to be associated with disease severity although the associations did not
reach statistical significance (p > 0.05).

Conclusions: The results of the study on the experimental heat illness model in rabbits showed that
hemoglobin concentration, hematocrit index, and lymphocyte ratio tended to be associated with the severity
of experimental heatstroke, but no statistically significant association was observed.
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KY NIEM 75 NAM NGAY TRUYEN THONG VIEN Y HOC DU PHONG QUAN DOI (17/9/1951 - 17/9/2026)

1. DAT VAN BE

Viét Nam nam trong khu vire nhiét déi gio mua,
d&c trwng bdi didu kién khi hau néng, dm. Nam
2025, nwdc ta ghi nhan nhiét do cao nhét trong cac
thang 5, 6, 7 tai khu vyc Bac BO va Trung Bo dat
gia tri trung binh la 38,6°C, dinh nhiét mdi thang
déu cao hon trung binh nhiéu nam tw 1-1,5 °C [1].
Nhiét d6 méi trwerng cao cé thé gay ra nhiéu anh
hudng bét lgi dbi véi sirc khée con ngudi; trong
do, phai ké dén bénh say néng (heatstroke).

Bén canh cac biéu hién lam sang, bénh say
néng con gay nhiéu rdi loan vé huyét hoc, sinh
hoéa, md bénh hoc, mién dich... Nhirng bién dbi nay
c6 vai trd quan trong trong danh gia marc do nang,
theo dai dién bién va tién lwong bénh trong thuwc
hanh 1am sang. M6t sb nghién clru truéc day da
chi ra co tinh trang rdi loan huyét hoc trong bénh
say nong [2, 3, 4], bao gébm céac bién dbi sb lwong
hdng cau, bach cau va tiéu ciu. Tuy nhién, chwa cé
nhiéu nghién ctru chi rd nhitng khac biét cla cac
rbi loan nay & nhirng mirc d6 bénh khac nhau. Do
do, viéc khao sat cac dic diém réi loan huyét hoc
& ngudi bénh say néng coé y nghia ca vé mat khoa
hoc va thuc tién, tao co s& dir liéu d& gép phan
chan doan mirc d6 va tién lwong dién bién bénh.

T nhirng ly do trén, chang téi trién khai nghién
cu nay nham khao sat mdi lién quan gitra chi s
huyét hoc v&i mirc d6 bénh say ndng trén dong vat
gay bénh say nong thiwc nghiém.

2. bOI TUQNG, PHONG PHAP NGHIEN ClPU
2.1. B6i twong nghién ciru

23 thé trwdng thanh, khde manh (gibng thd
New Zeland, I6ng trang) trong lwong ti 2,0-2,5 kg/
con, gay bénh say nong thwc nghiém, tai Khoa Y
hoc quan binh ching, Hoc vién Quan vy, tir thang
9-12/2022.

Loai trr thd mac cac bénh vé& van dong, tiéu
chay, than kinh, truyén nhiém hoac thé da tirng bi
mé phau tich, da tirng dwoc diéu tri bénh truyén
nhiém trong 7 ngay gan nghién ciru.

2.2. Phwong phap nghién ctru

- Thiét k& nghién ctru: tién ctu trén mé hinh
ddng vat thwc nghiém.

- Phwong phap chon mau: toan bé cac dong vat
sau gay bénh.

- M6 hinh thé gay bénh say néng thyc nghiém:

+ Thiét bj gay say néng thwc nghiém: budng vi
khi hau VK21, kich thwdc 80 x 40 x 45 cm. bay
Tap chi Y HOC QUAN SV, SO 386 (7-8/2026)

budng dwoc trang bi mam may-so tao nhiét, c6 co
ché dong - ngét tw dong thdng qua cam bién nhiét
DX4 (Hanyoung Nux, Han Quéc). Khodng diéu
chinh nhiét d6 tlr 30-100°C; sai sb nhiét do gitra
céc vi tri trong budng khéng quéa + 0,2°C.

+ Phwong phap gdy bénh say néng thuc
nghiém trén thé (xay dwng theo phwong phap cla
Shih nam 1984 [5] va Phuc nam 2022 [6]): tao mdi
trwdng trong budng vi khi hau VK21 va duy tri &
nhiét do 42°C, do6 4m 60%, tbc dd gié 1 m/s. Dat
thd vao budng vi khi hau trong diéu kién trén lién
tuc trong 2,5 gio.

+ Tiéu chuén chan doan thé méc bénh say néng
(dwa theo céc tiéu chuan cta Shih nam 1984 [5],
Phuc nam 2022 [6], Tong nam 1996 [7]): thd giam
kha nang nhan biét méi trwdng, gidm van dong, bai
yéu it nhat 1 chan, phan (rng lat s4p am tinh, co
giat hoac chét trong vong 60 phuat sau gay bénh.

- Chi tiéu nghién ctru (thu thap tai 3 thoi diém:
trwdc gay bénh - TGB; 60 phat sau gay bénh -
P60S; 24 gid sau gay bénh - G24S) va phuong
phap thu thap:

+ Triéu chirng 1am sang: khd nang nhan biét
moi trwong, van dong, phdn (ng lat sép, tinh
trang co giat.

+ Céc chi sb huyét hoc: l&y mau ngoai vi, xét
nghiém cac chi sé héng cau, bach cau, tiéu cau,
trén may huyét hoc cho déng vat thwc nghiém (may
Swelab Alpha, Swelab, Thuy Dién).

+ Danh gia mirc d0 bénh say néng trén thé gay
bénh say néng thwc nghiém: gébm mirc dd nhe
(thd sbng dén gi® 24 sau gay bénh) va mic do
nang (thé co giat, chét trong vong 60 phut sau gay
bénh) [6, 7].

- Dao dirc: nghién clu tuan tha cac tiéu chuan
dao dirc nghién clru trén déng vat thuwe nghiém clia
Khoa Y hoc quan binh ching va Hoc vién Quan y
(thang 9/2022); tuan tha nguyén tac 3R, gébm: sl
dung cac loai déng vat tién hoa thap (Replacement),
sb lvong tbi thiéu (Reduction) va gidm thiéu ton
thwong (Refinement).

- X ly s ligu: trén phan mém STATA 17.0. Sé
liéu dwgec trinh bay dwéi dang median, 25"-75"
phan vi (percentile). So sanh di liéu gilra 2 nhom
st dung thuat toan Wilcoxon ghép cap thi bac,
gilba 3 nhém st dung thuat toan Friedman thk
bac, phan tich twong quan bang thuat toan hdi quy
logistic da bién, gia tri p < 0,05 dwoc coi la co y
nghia théng ké.
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3. KET QUA NGHIEN cUrU
3.1. Pac diém huyét hoc ngoai vi trong bénh say néng thwe nghiém
Bang 1. Dic diém hdong cau trong bénh say néong thwc nghiém

Dic diém héng cau* TGB™" P60S® G24S® p
e e (5,151’?61,04) saneee) | wsise | ° ;13’?»:3;5 s
Hemoglobin (g/dL) (11 ,lgﬁg,m) (1 2,;31?2,40) (1 0,;(13’-:?4,,22) i ;13’223; £ 15,?)5? o
Hematacrit (%) (29,28132, 10) | (31 ,:938:?38,80) (27,2212(::,70) Pas S ’S:f&SsO’OS

* 86 ligu trinh bay: median (25"-75"), so sénh phi tham s6; p,, 1a gia tri so sanh dong thoi 3 cét 1, 2, 3

S6 lwong hong cau, nong d6 hemoglobin, gia tri hematocrit thay dbi co y nghfa thong ké gitra cac tho

diém nghién cu (p,,, < 0,01). Sw bién ddi s6 lvgng hong cau, hemoglobin, hematocrit ¢ sw khéc biét khi
so sanh bién dbi gitra thoi diém TGB va P60S véi P60S va G24S.

Bang 2. Piac diém chi s6 hong cau trong bénh say néng thwc nghiém

Chi s6 héng cau* TGB™ P60S® G24S® p
58,00 58,20 56,85 P, <0,01; p,,> 0,05
MCV (T/L) (57,30-58,90) | (57,10-58,90) | (55,45-57,57) P Py < 0,05
MCH (g/L) 22,30 22,00 21,85 P, <0,01; p,,> 0,05
(21,90-22,70) (21,50-22,60) (21,52-22,55) Pypr Py < 0,05
38,40 37,80 39,00 p,.. > 0,05; p..> 0,05
0 , ) , 123 13
JlC1AS (20 (37,90-39,00) (36,90-38,90) (38,07-39,30) Py Py < 0,05
* 86 liu trinh bay: median (25"-75"),so sénh phi tham sb; p,, Ia gia tri so sanh dong thoi 3 cét 1, 2, 3

Chi s6 MCV, MCH thay ddi c6 y nghta gitra cac thoi diém nghién ctru (p,,, < 0,01). Chi s6 MCHC thay
dbi khdng cé y nghia thdng ké; MCV, MCH chi khac biét & thei diém TGB - P60S, P60S - G24S.

Bang 3. Dic diém bach cau trong bénh say néng thwc nghiém

Dic diém bach cau* TGB™ P60S® G24S® p
S6 lwgng bach cAu (G/L) (6,251?8,00) (2,548?220) (6,357316152,97) P ;S ’8253;<p63,350’05
Ti I bach cau lympho (%) (35,3815732,50) (35,88@8,70) (29,2(7)12?,65) Pras ?2205;5“6,550’05;
Ti lé bach cau MID (%) (7,62031’2260,80) (7,281?2,80) (12,?(1)122,32) Pras ;22’%?3; 4 15;150 o
Tile bach cdu Grand (%) (1570’56 70) | (11,5049,50) | (20,05.61,42) Pizs > 0,05
* Sé liéu trinh bay: median (25%-75"), so sanh phi tham sé; p 105 18 gia tri so sanh dbng thoi 3 cot 1, 2, 3

~S6 lwgng bach cau, ti 18 bach cau lympho va bach cau MID thay doi c6 y nghia thong ké giira cac thoi
diém nghién ctru (p,,, < 0,05). Ti I& bach cau lympho va bach cau MID tai thoi diém P60S thay dbi co y
nghia thdng ké so v&i thoi diém TGB (p < 0,05).

Bang 4. Dic diém tiéu ciu trong bénh say néng thwc nghiém

Dic diém tiéu cau* TGB® P60S®? G24S® p
S6 lwong 240,0 306,0 178,5 b <0,05;p,, p, < 0,05;
tidu cAu (T/L) (206.0% GBI (110,0- p..> 0.0
280,0) 334,0) 266,0) 187
MPV (g/L) 4,7 (4,6-4,9) | 5,1 (4,7-54) | 5,2 (4,9-5,7) | P,,3 <0,01; p,,,p,;<0,01; p,,> 0,05

* Sé liéu trinh bay: median (25-75"), so sénh phi tham sé; P,,; 1a gia trj so sanh dbng thoi 3 cot 1, 2, 3
S6 lwong tiéu cau va MPV (thé tich trung binh tiéu cau) thay déi cé y nghia théng ké gitra cac thei diém
nghién ctru (p,,, < 0,05), trong do, tap trung vao thoi diém P60S (p < 0,05).
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3.2. Méi lién quan giira dic diém huyét hoc va mirc doé bénh

Bang 5. Mé6i lién quan giira dic diém héng cau va mirc do bénh say néng thwc nghiém

Mdrc dd bénh TGB (X+SD) | P60S (X £ SD) p
$6 lvong hdng cAu (GIL) Mrc d6 nhe (n = 12) 5,60 + 0,77 6,40 + 1,20 > 0,05
P19 NG Mrc d6 ndng (n = 11) 5,40 0,60 590£0,71 | >0,05
. , Mrc dd nhe (n = 12) 13,00 + 1,50 14,00 + 2,40 > 0,05
Nong d6 Hemoglobin (g/dL) o

Mec dé nang (n = 11) 12,00 £ 1,10 13,00 £ 1,50 <0,05
3 Mrc d6 nhe (n = 12 32,00 + 3,60 37,00 £ 7,40 > 0,05

Chi s Hematocrit (%) l,m ? nve (n )
Mrc d6 ndng (n = 11) 31,00 + 2,90 34,00 + 4,40 <0,05

Tai thoi diém P60S, ndng dd hemoglobin, hematocrit & nhém mirc d6 bénh n&ng th&p hon cé y nghia so
v&i nhém mirc d6 bénh nhe (p < 0,05). Sé lwong héng cau khéng khac biét theo mirc dd bénh.

Bang 6. M6i lién quan giira dic diém bach cau, tiéu cdu va mirc do bénh say néng thwc nghiém

Dic diém huyét hoc TGB (X = SD) P60S (X = SD) p

S6 lwong bach cAu (G/L) Merc dd nhe (n = 12) 8,00 £2,10 5,70 £ 2,40 <0,05

Y% Mutrc d6 nang (n = 11) 7,60 £2,30 5,10+ 4,10 > 0,05

o N Mtrc d6 nhe (n = 12) 48,00 £ 6,70 45,00 = 19,00 > 0,05
Ti 1& bach cau lympho (%) — .

Mcrc d6 nang (n = 11) 41,00 £ 15,00 72,00 + 20,00 < 0,01

. N Mec d6 nhe (n = 12) 29,00 £+ 14,00 39,00 £ 22,00 > 0,05
Ti 1é bach cau grand (%) —

Mec d6 nang (n = 11) 43,00 = 22,00 19,00 = 20,00 <0,05

S6 long tigu cAu (TIL) Mrc d6 nhe (n = 12) 228,00 £ 56,00 | 307,00 = 160,00 > 0,05

>n9 Mtrc d6 nang (n = 11) 254,00 £ 96,00 290,00 £ 90,00 > 0,05

O nhém mirc dd bénh nang, ti 1& bach cau
lympho cao hon va ti 1& bach ciu hat thdp hon so
véi nhém mire do bénh nhe tai thoi diém P60S (1an
lwot v&i p < 0,01 va p < 0,05). S6 lwong tiéu cau
khong cé su khac biét theo mrc d6 bénh.

Bang 7. Twong quan da bién giira cac chi sé
huyet hoc va mirc dd bénh

o < Mdrc dd bénh
Chi so huyet hoc .
B P
Twong quan S6 lwong héng cau | -3,08 | > 0,05
gitra cac chi | Hemoglobin 0,21 | > 0,05
$6 hong cau | Hematocrit 0,35 | > 0,05
Twong quan | Sé lwong bach cau | 0,38 | > 0,05
gitra cacchi | _.
sd baCh cau Ti Ie Iympho 0,28 > 0,05
* B: Hé sb tuong quan thir b4c.

Phan tich twong quan da bién thay sb luvong
héng cau, hemoglobin, hematocrit, cac ti 1& bach
cau twong quan thap véi mirc d bénh (p > 0,05).

4. BAN LUAN
4.1.Pac diém huyét hoc ngoai vi trong bénh say
néng thwec nghiém

Bénh say néng dwoc chan doan chd yéu dwa
vao trieu chirng Iam sang, do bénh thwong khéi

Tap chi Y HOC QUAN Sy, SO 386 (7-8/2026)

phat cap tinh, triéu chirng bénh rdm rod va dién bién
nhanh. Tuy nhién, cac xét nghiém (trong do co xét
nghiém huyét hoc) van cé vai trod trong chan doan
mirc d6 bénh, theo ddi dién bién va tién lwong thoi
gian séng thém.

Chung téi khao sat huyét hoc ngoai vi nhadm
tim ra cac dac diém diac trung cla xét nghiém
nay trong giai doan cép tinh. Bang 1, Bang 4 cho
thay cac chi s6 héng cau déu tdng, nhung cac chi
s bach cau va tiéu cau lai giam. Ly gidi co ché
tdng cac chi sd héng cau, chang téi cho rang do
tinh trang c6 dac mau vi thé tang thai nhiét théng
qua béc hoi nuwéc (mat nwéc) khi tiép xic véi moi
trwdng nhiét dd cao (42°C) trong thoi gian dai (2,5
gi®’), dan dén gidm twong dbi thé tich huyét twong,
lam tang sb lwong hong cau, ndng d& hemoglobin
va hematocrit (p < 0,05). Vé hién twong gidm chi
sb bach cau, c6 thé do nhiét do cao gay ra cac vi
ton thwong co quan, nhw gan, than, ruét, tim. Sy
héa rng déng bach cau vé cac vi tri nay lam sut
giam bach cau ngoai vi (bay bach cau). Béng thoi,
@ tho thwc nghiém, cé 1 hién twong thwong xuyén
xay ra trong giai doan phan &ng cép tinh vé&i mot
kich thich manh (stress), sé lwgng bach cau ngoai
vi thwdng gidm. Do d6, sw sut giam bach cau sau
gay bénh cling phu hgp véi cac quan sat trén thé
thwe nghiém.
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Vé chi s héng cau, nghién clru nay cé sw khac
biét so v&i nghién clru cla Azeez (2022) [2] (gidm
hematocrit tr 37,8% xubng 25,8%, Hb t 12,7
xudng 7,9 g/dL). Nguyén nhan cé thé do mé hinh
gay bénh va thdi gian tiép xtc véi nhiét khac nhau,
gay ra hau qua chi s6 hdng cau khac nhau. Trong
nghién ctu cla ching t6i, thoi gian tiép xtc voi
nhiét do cao la 2,5 gi¢. Th&i gian nay du lam bay
hoi nwéc dén mirc lam mau co déc.

Vé chi s bach cau, nghién ciru ctia ching t6i c6
sy twong dong v&i nghién clru clia Azeez (2022)
[2] (s6 lwong bach cdu gidm manh & nhém say
néng nang). Tuy nhién, tiéu cau thé trong nghién
clru cla chung téi cé sy khac biét v&i nghién clru
cla Roberts (2008) [3] va Rudolph (2024) [4] (thwc
hién nghién ctru trén chudt va khi). Cac tac gia nay
déu chi ra c6 sy ton thwong tiéu cau nghiém trong,
hinh thanh cuc huyét khdi, ddng mau rai rac trong
lobng mach va lam sut gidm sé lwong tiéu ciu. Trong
nghién clru nay, ching té6i thay chi sb tiéu cau ting
& thdi diém P60S, nhung gidm & thoi diém G24S.
Nguyén nhan dan t&i sy khac biét cé thé do thé cla
chung t6i say néng marc dd ndng bi chét qua nhanh,
dan t&i cac bién dbi tiéu cAu me nhat. Diéu nay can
duwoc khao sat thém trong cac nghién ctru tiép theo.
4.2. M6i lién quan giira dic diém huyét hoc va
murc do bénh

Sau khi nhan dién dwoc cac chi sd huyét hoc
bién ddi, ching t6i khdo sat méi lién quan véi mirc
dd bénh (bao gébm sé lwong hdng cau, néng do
hemoglobin, chi sé hematocrit, sé lwong bach cau, ti
I& bach cau hat, lympho va m&c d6 bénh nhe, mirc
dd bénh nang). Két qua cho thay trong cac chi sb
bién dbi, chi hemoglobin, hematocrit, sé lwong bach
cau, i 1& bach cau lympho cé su khac biét theo muirc
dd bénh. Phan tich mbi twong quan da bién bang
phan tich hdi quy logistic da bién, chung tai thay gia
tri twong quan (hé s6 B) cta sb lwong héng cau,
hemoglobin, hematocrit 1an lwot 14 -3,08; 0,21; 0,35;
s6 lwong bach cau, ti 1& lympho lan lwot 14 0,38; 0,28.
Céc hé sb nay thap va khéng co y nghia théng ké.

Nghién clru nay c6 mét vai diém khac biét so
v&i nghién ctu cla Fan H (2015) [8], Wei (2022)
[9]. Fan chi ra: trong cac chi s6 huyét hoc, sé lwong
tiéu cau cd lién quan voi mirc do bénh va gia tri
tién lwong bénh tét nhat. Khi phan tich twong quan
véi mirc d6 bénh, sb lwong tiéu cau day (thap
nhat) cé AUC 0,73, (0,67-0,82, p < 0,01), OR hiéu
chinh: 37,92 (2,18-87,21) du OR c6 sy phan tan.
Wei (2022) xay dwng biéu db tién lwong bénh say
néng, thy chi s& NLR, néng d& hemoglobin, sb
lwong hdng cau, sé lwong tiéu cau cé lién quan voi
murc d6 bénh va déng vai trd |a thanh phan khoéng
thé thiéu trong biéu dd tién lwong bénh, véi AUC
0,905. Tuy nhién, nghién cru ctia chung toi thay
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hé s twong quan gitra cac chi sb l1a thap va khong
c6 y nghia. Nguyén nhan cé thé do sb Iu0’ng mau
nghién ctu nhd, chwa phan anh day da méi lién
quan bénh Ii ctia cac chi sé.

5. KET LUAN

Nghién ctru md hinh thé gay bénh say néng thuwc
nghiém cho thay: sau gay bénh, sé lwong héng cau,
hemoglobin, hematocrit tdng va tiéu cau tang; sb
lwong bach cau giam, ti 1& lympho ting (p < 0,01);
néng dd hemoglobin, hematocrit, sb lwong bach
cau, ti 1& bach cau lympho cé su khac biét theo mirc
do bénh (p < 0,05), nhwng hé sb twong quan thap.
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LOI CAM ON

Nghién ctru duoc thuc hién tai Labo Khoa Y
hoc quén binh chdng, Hoc vién Quéan y, nam trong
chuwong trinh nghién ctru khoa hoc co ban ctia Hoc
vién Quén y. Chung téi gtvi loi cam on chuwong trinh
nghién ctru khoa hoc co ban da tai tro, Khoa Y hoc
quén binh ching da giup d& dé chung téi thuc hién
nghién ctru nay.

Tap chi Y HOC QUAN SU;, SO 386 (7-8/2026)



