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Tom tat

Muc tiéu: Khao sat méi lién quan gitra tinh trang twéi mau vi mach ndo véi tinh
trang ting than nhiét trén chudt cong thuc nghiém. Phwong phdp nghién ciru:
Mo hinh thyc nghiém duoc thyuc hién trén 10 chudt cong Wistar truong thanh, chia
1am hai nhém: Nhom ching va nhom gy say nong (SN) bang budng vi khi hau
(43°C, 80% do ém) cho dén khi xuat hién sbc nhiét. Chi sb tudi mau vi mach duoc
do bang phuong phap Laser-Doppler Flowmetry (LDF) qua 16 khoan so. Céc chi s6
sinh hoa va huyét hoc dugc khao sat truée khi chudt tir vong. Két qud: Trong diéu
kién néng am, chudt Wistar nhom SN nhanh chéng tang than nhiét trung tim so véi
nhom chimg. Nhip tim nhém SN ting dan theo thoi gian, voi LE/HF cao hon nhom
chimg. Song dién tim cia nhém SN bién d6i c6 ¥ nghia tir phit 30 (bién d6 R). Huyét
hoc cho thiy hdng cau, hemoglobin, hematocrit ting, MCHC va bach cau hat giam.
AST, ALT, ure ting. D6 bio hoa oxy (Sp02) giam dang ké tai phut 60 - 90. Hé s6
tan xa nguoc laser (BSC) ting dan va khac biét so voi nhém chimg tir phut 30, trong
khi LDF giam sau 90 phut. Két lugn: O chudt cong bi say nong, than nhiét ting gay
tang BSC va gidam SpO». Ghi nhan tudi mau vi mach ndo giam, du khong dat y nghia
thdng ké, phan anh co ché c6 dic hong cau va rdi loan vi tudn hoan nio.

Tw khéa: Tu61 mau vi mach ndo; Say nong; Co6 mau; Chudt cong.

ASSESSMENT OF CEREBRAL MICROCIRCULATION PERFUSION
IN EXPERIMENTAL ANIMALS WITH HEAT STROKE

Abstract

Objectives: To investigate the relationship between cerebral microcirculatory
perfusion and hyperthermia in experimental rats. Methods: 10 adult Wistar
rats were randomly assigned to a control group or a heat-stroke group (HS group).
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Heat stroke was induced in the HS group by exposure to an environmental chamber
at 43°C and 80% relative humidity until signs of heat shock appeared. Cerebral
microvascular perfusion was measured via Laser-Doppler Flowmetry (LDF)
through a small cranial burr hole. Biochemical and hematological parameters were
assessed immediately before death. Results: Under hot-humid conditions, rats in
the HS group exhibited a rapid and significant increase in core temperature
compared to those in the control group. The heart rate in the HS group rose
progressively over time, and its LF/HF ratio was higher than that in the control
group. ECG parameters in the HS group showed significant changes from the 30™
minute (R-wave amplitude). Hematology revealed elevated RBC, hemoglobin, and
hematocrit, with decreased MCHC and granulocyte. AST, ALT, and urea increased,
while creatinine remained unchanged. SpO; decreased significantly from the 60"
to the 90" minute. BSC rose progressively and differed from the control group
from the 30" minute onward, whereas LDF perfusion decreased after 90 minutes.
Conclusion: In heat-stroked rats, hyperthermia induces an increase in laser BSC
and a decrease in SpO2. LDF-measured cerebral microvascular perfusion tended
to decline, though the change did not reach statistical significance, reflecting
erythrocyte hemoconcentration and microcirculatory dysfunction in the brain.

Keywords: Cerebral microcirculation; Heat stroke; Hemoconcentration; Rat.

PAT VAN PE

Bién d6i khi hau toan cau d3 lam gia
tang cac dot ning néng cuc doan, giy ra
hang trim nghin ca tir vong mdi nim do
say néng, say nang. Tai Viét Nam, khi
hau nhiét doi 4m néng cung véi cudng
d6 huan luyén quin su ngoai trdi cao
khién chién si rat dé ting than nhiét, de
doa kha ning sin sang chién dau va tinh
mang [1]. Say noéng l1a réi loan diéu hoa
than nhiét nghiém trong, c6 thé gay ton
thuong than kinh trung wong, rbi loan
tim mach, gan - than va sb¢ nhiét voi ty
1€ tr vong cao. Mac du cac nghién cuu
cho thiy ganh ning nhiét wu tién ting
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trdi mau da dé thai nhiét, dong thoi
giam méu dén néo, cu thé ting tudi mau
dong mach canh ngoai nhung giam
dong mach canh trong [2], co ché vi
tuan hoan ndo trong say noéng van con
thiéu dix liéu [2]. Vi tudn hoan ndo dam
bao trao doi oxy, khi r6i loan s& lam té
bao than kinh dé& ton thuong. LDF la
phuong phap it xdm lan, hiéu qua dé
danh gid thay doi tudi mau vi mach
trong mO nao [3]. Cac moé hinh thyc
nghiém hién nay chu yéu tap trung vao
mo phong tang than nhiét hoac quan sat
1am sang, chwa phan tich chi tiét vi tuan
hoan ndo. Vi vdy, nghién ctru nay dugc
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thuc hién nham: Lam r6 bién doi vi tuan
hoan ndo dwoi ganh nang nhiét ccfp
tinh, tir @6 cung cdp co sé thiee nghiém
cho bién phdp phong ngira va diéu tri
hiéu qua say nang - say nong.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

Goém 10 chudt céng Wistar trudng
thanh (220 - 238g), khong phan biét
gidi tinh, dugc nudi cach ly 7 ngay trude
thi nghiém trong diéu kién 12 gio chiéu
sang/12 gio t6i, nhiét do 25 - 26°C, do
am 70 - 80%, tu do thirc an va nude udng.

Chuét dugce chia ngau nhién thanh
hai nhom (mdi nhém gém 5 chudt):

- Nhom chimg: Duy tri ¢ diéu kién
phong thi nghiém, khong can thi€p nhiét.

- Nhom SN: Gay tang than nhiét
trong budng vi khi hau néng am (43°C,
80% d6 am) dén khi xuét hién sdc nhiét
(than nhiét >42,2°C va/hoac roi loan
nhip tim) va tir vong.

2. Phuwong phap nghién ciru

* Thiét ké nghién ciru:

Gay mé & cb dinh: Chudt dugc giy
mé ketamine (i.m.), ¢b dinh trén ban mo.

Gay tang than nhiét: Thiét 1ap budng
vi khi hau & 43°C/80% d6 am; dua
chuot vao buéng; ghi lién tuc than nhiét
va dién tim dén xuét hién sbc nhiét va
tor vong.

Po tudi mau vi mach nio: Khoan 16
xuyén so (diém do ¢ dinh, 2mm bén
phai khop doc gitra, sau thop 16n 2mm),
dat du do LDF cham mang cung, thu
tin hiéu LDF va BSC qua LabChart Pro 8.

Thu mau sinh hoéa - huyét hoc: Trudc
khi két thuc thi nghiém, 1dy méau budng
tim khao sat cong thirc mau, men gan,
ure, creatinine va dién giai.

* Thiét bi va vat tu:

Budng vi khi hau (Trung tdm Huan
luyén va Pao tao Y Dugc hoc Quan su)
diéu chinh nhiét 46 va do 4m theo yéu
cau. Hé théng PowerLab kém b xir Iy
Bio Amp va dién cyc MLA 2540 ghi
dién tim. Cam bién MLT 415/D do than
nhiét truc tiép tai hau mon, két ndi
PowerLab. BO xu ly Laser-Doppler
Flowmetry (LDF - INL 191, ADInstruments)
v6i dau do MNP110XP (830nm) do tin
hi¢u LDF (don vi 1a Blood Perfusion
Unit - BPU) va BSC (%). May xét nghi¢m
huyét hoc Swelab Alfa, may sinh hoa
BTS 350 va may dién giai EasyLyte.

* Xip Iy s6 liéu: Dit lidu duge trinh
bay dudi dang trung binh+do 1éch
chuin (Mean + SD). Str dung T-test
hoic ANOVA mot chiéu hau kiém
Bonferroni. Mttc y nghia thong ké duoc
xac dinh khi p <0,05.

3. Pao dirc nghién ciru

Nghién ctru dugc thuc hién dung quy
dinh cua Hoc vién Quan y theo Quyét
dinh sb 11/2023/CNChT-HPPDDV
ngay 17 thang 11 nam 2023. S6 lidu
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nghién ctru dugc Hoc vién Quan y cho
phép st dung va cong bd. Nhom tac gia
cam két khong c6 xung dot 1oi ich trong
nghién curu.

KET QUA NGHIEN CUU
1. Anh hwéng méi trurong t6i nhiét
do trung tam cua chudt cong
O nhém chtng, nhiét d6 trung tdm
duy tri 6n dinh trong suot thoi gian thi

nghi¢m, dao dong nhe quanh murc 33 -
34°C, phan anh kha nang diéu hoa than
nhiét binh thuong. Nguoc lai, nhom SN
ghi nhan sy gia tang lién tuc va dang ké
vé nhiét do trung tam, tr mirc twong
duong nhom ching tai thoi diém 0 phit,
sau d6 ting nhanh va dat gan 41°C vao
phut thr 90 - 100. Tt phut thir 10 tré di,
su khac biét nhiét do trung tam gitra hai
nhém co y nghia théng ké (p < 0,05).

2. Anh hwéng ciia méi trwong 1én nhip tim cia chudt cong thwe nghiém

Bang 1. Tan s6 tim ciia chudt nhém ching va nhém SN

tai cac thoi diém thi nghiém (n = 10).

Chi tiéu  Thoi diém (phiat) Nhém chimg (a) Nhém SN (b)  pba
0 236,1 +22,15 197,02 £26,12 0,034
30 ) 279,68 52,35  263,18+28,35 0,567
Tan s6 tim 60 (3) 261,42 + 83,85 309,2+548 0,317
(lan/phut) 90 @) 289,14 +5282 340,64 +62,39 0,197
P2-1, p3-1, p3-2,
P p4-1,p4-2< 0,05
0 (1 0,25+0,16 0,34 +0,15
o 30 0,25+0,16 0,3+0,12
fgzg dRQ 60 ) 031 40,16 025+ 0,11
(mV) 90 (4) 0,28 +0,18 0,07 0,07 0,047
P2-1, P3-1, P4-1,
p

p3-2, pa-2, p4-3< 0,05

Tén s6 tim ctia chudt nhom SN tang dan theo thoi gian chiu gdnh nang nhiét, su
khac biét c6 ¥ nghia théng ké gitra cac thoi diém véi p < 0,05. Bién do song R
chudt céng say nong thay ddi c6 ¥ nghia thong ké (p < 0,05) ngay tir thoi diém
phut thtr 30 khi chudt chiu ganh ndng nhiét.
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3. Anh huéng ciia méi trudng néng Am téi cac chi sé trong huyét twong va
bién thién nhip tim ciia chudt cong
Bang 2. Su bién d6i cac chi s6 huyét hoc va sinh hoa trong mau chudt cong
dudi tic dong ctia diéu kién moi trudng nong am (n = 10).

Cic chi sb Nhom chirng Nhom SN p
RBC (T/L) 8,09 + 0,44 9,29 +£0,52 0,004
HGB (g/L) 14,34 + 0,72 16,04 £ 0,54 0,003
HCT (%) 39,82 +£2,22 50,02 1,74 0,000
MCHC (g/dL) 35,66 0,78 32,12+ 2,03 0,007
GRAN (G/L) 3,14+£0,99 1,1 £0,84 0,008
AST(U/L) 122,2+12,19 271,8 +134,48 0,038
ALT (U/L) 50+ 7,97 100 £ 28,01 0,005
URE (mmol/L) 5,32+ 0,769 7,84 + 1,03 0,002
K" (mmol/L) 7,14 + 1,15 14,45+34 0,002
LF/HF (SD) 0,27 £ 0,09 0,47 +£0,15 0,03

Sy bién d6i cac chi sd ctia chirc ning gan va than dudi tac dong cia diéu kién
moi trudng c6 ¥ nghia théng ké. Sy khac biét ndng d6 kali trong mau chudt giira
hai nhém c6 y nghia thong ké véi p< 0,05. Pidu kién mdi trudng 1am mét can bang
dién giai do lam ting ndng d6 ion kali. Chi sé LE/HF cta chudt nhom SN cao hon
so voi nhém chimg c6 ¥ nghia thdng ké voi p < 0,05.

4. Anh hwéng ciia méi trwomg téi tinh trang twéi mau vi mach nio ciia
chudt cdng thwe nghiém

Bang 3. Bién d6i chi s6 BSC, LDF va SpO> tai mot s6 thoi diém thi nghiém
ctia chudt cong chiu tac dong nhiét (n = 10).

Chi tiéu Thoi diém (phiit) Nhom chirng (a) Nhom SN (b) Pb-a
0 61,92 £ 6,66 63,39 £ 9,60 0,19
30 2 62,09 + 6,06 74,08 + 3,78 0,0056
BSC (%) 60 3 61,53+ 7,61 75,22 £5,45 0,011
90 4 61,66 £ 8,58 82,95 + 5,85 0,0018
p p4-1,p42< 0,05
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Chi tiéu Thoi diém (phut) Nhom chirng (a) Nhém SN (b) Pb-a
0 1162,932 + 1476,152 759,91 + 415,592 0,573
30 ) 730,71 £ 456,746 591,267 + 650,622 0,705
(L;FU) 60 (3 717,178 £ 577,348 1056,332 + 1022,677 0,536
90 (4 767,613 £ 722,024 453,004 + 623,674 0,482
p pa-2<0,01
0 92,05 + 4,97 94.4 + 1,66 0,34
30 ) 91,36 + 6,89 89,38 £ 2,70 0,358
SpO» 60 (3 93,46 + 3,73 84,95 + 3,8 0,007
(%) 90 () 91,23 + 6,89 77,5 +3,33 0,004
P2-1, p3-1, p4-1,
p

pa-2,p4-3< 0,05

BSC va LDF duoc theo doi lién tuc
dé danh gia tudi mau vi mach no. Ban
dau, BSC cia nhom SN khong khac biét
so v&1i nhom chuang (p>0,05). Tuy
nhién, sau 30, 60 va 90 phut chiu nhiét,
BSC nhém SN ting dan c6 y nghia
(p <0,05), trong khi nhom chirng khong
thay doi theo thoi gian. Chi s6 LDF giira
hai nhom tai cac thoi diém khong khac
biét (p>0,05), nhung trong nhoém SN,
LDF tai phut 90 giam so vo1 phut 30
(p<0,01), go1 y gidm tudi mau vi mach
sau ganh ning nhiét kéo dai. Pong thoi,
SpO, nhém SN chi thdp hon nhém
chimg c6 y nghia tai phut 60 va
90 (p<0,05) va tiép tuc giam theo
thot gian.
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5. Méi lién quan ciia cac chi so sinh
ly va twdi mau nao voi than nhiét cia
chudt cong ting than nhiét do ginh
nang nhiét

Nhiét do trung tam tang ty 1€ thuan
v6i tan sd tim va BSC, cho thiy ganh
nang nhi¢t lam tang than nhiét, kéo theo
tang nhip tim va BSC. Nguoc lai, nhiét
do trung tam lai ty 1€ nghich v&i do bao
hoa oxy trong mau ngoai vi. Nhu vay,
diéu kién noéng 4m l1am ting than nhiét
chudt cong, dan dén ting tan sb tim va
lam giam d6 bao hoa oxy méu, phan anh
1d rét sy suy giam chtrc nang ho hap -
tudn hoan trong trang thai say nong
(Hinh 1).

Dai tan s6 cao (HF) cua song dién
tim tang ty 1¢ thuan vai than nhiét, phan
anh sy thay d6i trong hoat dong than
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kinh ty dong. Sy gia taing HF kéo theo
mat can bang ty 1¢ LF/HF, cho thiy
gidm hoat dong pho giao cam va tang
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chi phéi giao cam - twong ty nhu phan
g stress, lo ling hay s¢ hii ¢ chudt
thuc nghiém (Hinh 1) [4].
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Hinh 1. Moi lién quan gitra cac chi s6 sinh ly va tu6i mau vi mach

v6i1 than nhiét va nhip tim & chudt Wistar chiu ganh ndng nhiét.

(a) BSC tang theo than nhiét trung tam;

(b) SpO2 gidm khi than nhiét trung tam tang;

(¢) Tan s tim ting tuyén tinh theo than nhiét trung tim;

(d) Pho tan s cao chudn hoa (HF norm) ting theo nhiét d6 trung tim cao nhat.

Céc duong dut nét mau do biéu thi két qua hdi quy tuyén tinh, mdi diém dir lidu 1a

mot phép do & chudt cong (n = 10).

BAN LUAN
Su ting than nhiét nay co 1€ la
nguyén nhan chinh gay ra cac bién d6i
vé dién tim, huyét hoc va sinh hoa quan
sat dugc. Khi so sanh gitra hai nhom tai
cung thoi diém, chi s6 bién do song R

c6 khac biét c6 y nghia (Bang I).
Piéu nay cho thiy nhitng thay doi cia
dién tim trong say néng xuat hién kha
som va cha yéu lién quan dén tac dong
nhiét 1én cac thanh phan dan truyén tin
hi¢u tim.
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Tan sb tim ctia nhém SN ting cao so
vo1 nhom chig, du khi so sanh tai cac
thoi diém su khéac biét khong co ¥ nghia
théng ké (p>0,05). Tuy nhién, chi sd
LF/HF ting dang ké & nhém SN
(Bang 2) cho thiy ganh ning nhiét kich
hoat trung khu diéu nhiét, lam 1éch cin
bang giao cam - phé vi theo hudng ting
hoat dong giao cam [4].

Sau ganh ndng nhi¢t, nhém SN cé
s6 luong hong ciu, hemoglobin va
hematocrit cao hon nhom chung
(p<0,05), trong khi MCHC giam
(p <0,05). Nguoc lai, nhom chung vuot
troi vé ty 1& bach cau hat va RDW
(p <0,05), con MCV, MCH, bach cAu
toan phan va tiéu cau khong khac biét
(Bang 2). Két qua nay tuong dong véi
nghién ctru ciia Yoshiyuki va CS (2016)
ghi nhan hematocrit tdng sau say nong
[5] va Carvalho va CS (2016) bédo céo
néng do HGB tiang ¢ bénh nhan say
nong [6].

Hoat 46 AST, ALT va nong do ure &
nhém SN cao hon nhém nhém ching
(p <0,05), con creatinine va CK khong
khac bi¢t c6 y nghia véi p>0,05
(Bang 2). Phat hién nay phu hop voi bao
cdo trén bénh nhan say nong, trong do
ty 16 ting AST/ALT rat cao [7], v6i dinh
enzyme gan thuong sau 48 - 72 gid va
tr¢ lai binh thuong sau 10 - 14 ngay [8].
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Nong d6 K* huyét tuong ting co ¥
nghia & nhom SN so v&i nhém ching
(Bang 2), ngugc lai voi nhiéu bao céo
ha kali trong say nong do ging sirc [8].
Su khac biét nay c6 thé do mo hinh
khong ging strc va su hoai tir té bao do
nhié¢t, gidi phong K ndi bao [9]. Natri
va calci huyét twong trong nghién ctru
cua ching t6i gidm nhe khong co y
nghia thong ké, trir mot s6 bao cao cho
thdy ha natri, calci trong say nong &
nguoi [7].

Tai thoi diém khoi dau, chi s6 BSC
khong khac bi¢t gitta hai nhom
(p>0,05). Tuy nhién, sau 30, 60 va
90 phut chiu nhiét, BSC nhém SN tang
dan, vuot nhom chung c6 y nghia
théng ké (Bdng 3). Trong khi BSC cua
nhom chtng thay d6i khong dang ké
theo thoi gian, BSC cta nhom SN tai
phat 90 so véi phat 0 va phuat 30 tang
c6 ¥ nghia théng ké (Bdng 3). Két qua
nay bd sung bang ching vé c6 mau qua
ty 1€ tan xa nguogc laser, tuy nhién chi
s6 LDF do luu lwvong vi mach ndo
khong khac bi¢t gitta hai nhém
(Bang 3). Trong nhém SN, LDF tai
phut 30 so véi phut 90 thay ddi co v
nghia (Bdng 3), goi y tudi mau ndo
giam 1o khi chudt chiu dung ganh nang
nhiét dai. Nghién ctru siu hon can xac
dinh anh huéng dong thoi cta ¢ méau
(ting RBC) va suy giam van toc dong
mau 1én tin hi€u LDF.
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SpO- gitra hai nhom khong khéc biét
lac bat dau va phut 30 (p > 0,05), nhung
tai phat 60 va 90, nhém SN giam déng
ké (Bang 3) va tiép tuc giam theo thoi
gian chju nhiét. M6i quan hé ty 18
nghich giita SpO> va tan s tim khing
dinh ting nhiét thuc dy nhip tim cao
hon, lam SpO: ngoai vi gidm.

Nhu vay, ganh nang nhiét khdi phat
bang sy ting than nhiét nhanh chong,
kich hoat dap Ung giao cam (tang
LF/HF va tan s tim) din dén ting bai
tiét nudc qua ho hip, giy c6 mau va
giam SpO» ngoai vi. Piéu nay két hop
véi giam tudi mau nao vi mach (giam
LDF theo thoi gian chiu nhiét) lam ton
thwong chirc ning ndo. Pong thoi, tén
thuong cép tinh té bao gan, than va dién
giai léch lac (ting K*) c6 thé do ton
thuong tryc tiép va phan Gng viém noi
mach. Cac phat hién nay trung khop voi
nghién ctru trén thé ¢ 42°C, 60% do am,
ghi nhin ¢6 mau va giam tudi mau sau
150 phat [10]. Can khao sat thém méi
quan hé giira van toc vi tudn hoan, 4p
lrc twdi mau ndo va ton thuong chirc
ning than kinh.

KET LUAN
Trong mo hinh say nong trén chuot
Wistar, so véi nhom chiing, nhém chiu
ganh nang nhiét c6 sy gia ting 1o rét
than nhiét trung tdm, nhip tim, ty sb
LF/HF, hé s6 BSC, men gan, ure, K",

hong ciu, hemoglobin va hematocrit
(p <0,05), trong khi SpO2, MCHC va ty
1¢ bach cau hat giam c6 y nghia. Trong
nhom say nong, than nhi¢t, BSC va nhip
tim tang dan theo thoi gian, nguoc lai
SpO: va cac chi s6 dién tim (RR, R)
giam. Phan tich héi quy cho thdy BSC
va nhip tim tang theo than nhiét, con
SpO: giam. Chi s6 LDF giam nhe, c6
thé do ¢6 dic hong cau. Cac két qua nay
cho thiy su réi loan vi tuan hoan va
phan tng stress than kinh tu dong trong
say nong.
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