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XAy dung md hinh danh gia con ting huyét ap
trén chuot nhat
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Tom tit:

Ting huyét 4p 1a nguyén nhan chii yéu giy dot quy va cac bién chirng tim mach. Vige xdy dung mé hinh danh gia
con ting huyét ap cho phép thir nhanh tic dong ciia cac thude ha huyét ap, dap tng nhu ciu nghién ctru va phat
trién cac mé hinh dwoc Iy man tinh. M6 hinh ting huyét ap dwoc tién hanh bing cich tiém phiic mac xylometazoline
& cac lidu khac nhau va atropine tiém duéi da véi liéu 0,4 mg/kg. Nghién ctru sit dung may do huyét ap dudi chudt
CODA high throughput dé xac dinh mé hinh phut hop. Két qua cho thiy, huyét 4p tim thu >130 mmHg lién tuc trén
15 chu ky trong vong 20 phut. Tac dong ha huyét ap dwoc tim thiy khi cho udng cac thudc nifedipine (6 mg/kg),
losartan (100 mg/kg), captopril (100 mg/kg). Tuy nhién, chwa tim thay tic dong ha huyét ap cia thudc bisoprolol &
liéu 50 mg/kg. M6 hinh nay c6 thé dwoc ap dung dé sang loc va danh gia hiéu qua diéu tri ciia cac thude ha huyét ap.

Tur khod: atropine, captopril, losartan, nifedipine, ting huyét ap, xylometazoline.

Chi s6 phén loai: 3.4

1. Dét van dé

Tang huyét ap duoc biét dén véi tinh trang ap lyc mach
mau ting cao, dai dang, duoc To chirc Y té thé gioi (WHO)
danh gia 1a mot van nan stc khoe toan cau. Bén canh do,
cac ddu hiéu tang huyét 4p xudt hién con 1a mot canh bao
nghiém trong cho viéc can thay d6i 16i song va can thiép y té
[1]. Bi kém véi ting huyét ap 12 bién ching trén cac co quan
dich, trong do, cac bién chung vé than kinh va tim mach
dé lai nhitng hau qua hét suc nang né, tham chi dan dén tu
vong. Ngay nay, v6i sy phat trién trong thir nghiém tién 1am
sang, da c6 nhiéu md hinh ting huyét ap duoc xay dyng mé
phong trén dong vat [2, 3] nham dap Gng nhu cau vé thir
nghiém cac thudc mai, tao tién dé cho su phat trién nhitng
thudc diéu tri hiéu qua va an toan hon. Tuy nhién, cac mo
hinh ting huyét 4p man tinh thudng c6 thoi gian nghién ciru
kéo dai, nén viéc xdy dung mo hinh danh gia con ting huyét
ap 1a can thiét nhim cho phép thir nhanh tac dong ha huyét
ap cua cac thude mai, giup sang loc cac thude diéu trj ting
huyét ap trude khi tién hanh thir nghiém trén cac mé hinh
tang huyét ap man tinh. Vi vy, nghién ciru duoc tién hanh
v6i muc tiéu xay dung mé hinh danh gia con ting huyét ap
trén chudt nhit, ung dung trong sang loc cac dugc chét ¢o
tac dung diéu tri ting huyét ap.

*Tac gia lién h¢: Email: vanviendoan@lhu.edu.vn
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2. Doi tugng va phuong phap nghién ciiu
2.1. Dong vit thir nghiém

Chudt nhit tring duc ching Swiss albino duoc cung cap
boi Vién Vic xin va Sinh pham Y t&, 6-8 tuan tudi c6 trong
luong trung binh 20-25 g. Chudt khde manh, khong di tat,
dugc nudi dn dinh & nhiét d6 20-27°C, d6 am khong qua 70%
dén khi dat can nang 30-35 g s€ dugc dua vao thu nghiém.
Chudt dugc phan b vao cac 16 khac nhau véi s lugng trung
binh 6 chudt mdi 16, duge cho dn va uéng nudc déy du.

2.2. Hod chit va thuéc thir nghi¢m

Xylometazoline hydrochlorid 0,1% (Otrivin-Novartis),
s6 dang ky VN-15561-12; atropine sulfat (Vemedim GMP),
s6 ding ky CT-180; losartan (Losartan STADA 50 mg), s0
dang ky VD-20373-13; Bisoprolol (Bisoprolol STADA 5
mg), s6 dang ky VD-23337-15; captopril (Captopril STADA
25 mg), sé ding ky VD-22668-15; nifedipine (Nifedipine
T20 STADA retard), s6 ding ky VD-24568-16.

2.3. Phwong phadp thir nghiém
2.3.1. Thiét bi va théng s6

May do huyét ap CODA high-throughput, model: 21088
do Kent Scientific (My) san Xudt va phén mém CODA 4.1
dé thu thap cac chi sd: huyét ap tam truong, huyét ap tam
thu, huyét 4p trung binh, nhip tim, thé tich mau, luu lugng
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Abstract:

High blood pressure is a major cause of stroke and
cardiovascular complications. The development of a
hypertensive crisis model allows rapid testing of the
effects of antihypertensive drugs, meeting the need for
research and development of chronic pharmacological
models. A model of acute hypertension was induced by
intraperitoneal injections of xylometazoline at different
doses and subcutaneous injections of atropine at a dose of
0.4 mg/kg. This study applied the CODA high-throughput
hypertensive machine to determine a suitable model. The
results of injecting xylometazoline at a dose of 1 mg/
kg (IP) and atropine (0.4 mg/kg) (SC) showed induced
hypertension with systolic >130 mmHg constantly with
15 circles in 20 minutes. The hypotensive effect was found
when oral administration of nifedipine (6 mg/kg), losartan
(100 mg/kg), and captopril (100 mg/kg). However, the
hypotensive effect of bisoprolol was not found at a
dose of 50 mg/kg. This mouse model can be applied for
further screening and evaluating the therapeutic effect of
hypotensive drugs.

Keywords: atropine, captopril, hypertension, losartan,
nifedipine, xylometazoline.

Classification number: 3.4
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mau & dudi chudt vai 15 chu ky do trong 20 phut, gitra 2 chu
ky chudt dugce thu gian 1 phat.

Quy trinh do: Khoi dong may do huyét ap va dé on dinh
trong 15 pht, cai dat chuong trinh CODA 4.1 v6i 15 chu ky
do, mdi chu ky cach nhau 1 phut, cho chudt vao dng cb dinh,
dat trén ban u 4m, gén vao duoi chudt theo thir tu O-cuff,
VPR-cuff va tién hanh do. Huyét ap dudi chudt dugc xac
dinh dga vao ap lyc cia mau ¢ dong mach dudi tac dong
1én bong cao su trong VPR-cuff va dugc ghi nhan thong qua
cam bién & than may (hinh 1).

Hinh 1. C6 dinh va do huyét ap trén chudt nhat.

2.3.2. Khao sdt huyét ap sinh Iy

Khao sat huyét ap sinh 1y ciia 504 chudt thir nghiém.
Két qua khao sat chi sb tim mach sinh 1y s& duoc st dung
dé chon ngudng tang huyét 4p trén chudt va cho céac thir
nghiém tiép theo.

2.3.3. Khdo sdt tac dong tang huyét dp véi xylometazoline
va atropine

Chudt c6 huyét ap tam thu 6n dinh 100-120 mmHg dwoc
chon dé dwa vao thur nghiém va phan thanh 4 16, mdi 16 6
chuét. Chudt dugc gay ting huyét ap voi atropine 0,4 mg/kg
[4] tiém dudi da két hop tiém phiic md xylometazoline véi
cac 1idu 0,5, 1 va 1,5 mg/kg, thé tich tiém 0,1 ml/10 g. Sau
d6 tién hanh do chi sb tim mach.

2.3.4. Banh gid tdc dong diéu tri tang huyét dp cia cdc
thude déi chirng

Chuot c6 huyét ap tam thu 6n dinh 100-120 mmHg dwoc
chon dé dua vao thu nghiém va phan thanh 6 16, mdi 16 6
chuot. Chudt dugc cho udng cac thude ddi chimg nifedipine
6 mg/kg, captopril 100 mg/kg, losartan 100 mg/kg trude 30
pht, bisoprolol 50 mg/kg truée 120 phit, sau d6 gay tang
huyét ap véi atropine 0,4 mg/kg tiém dudi da két hop tiém
phiic mé xylometazoline 1 mg/kg, thé tich cho udng va tiém
0,1 ml/10 g. Sau do tién hanh do céac chi sé tim mach.

2.4. Phén tich két qud va thong ké

Céc s liéu duoc trinh bay & dang s trung binh+SD (sai
s6 chuan) va so sanh sy khéac biét bang phép kiém Mann-
Whitney v6i phan mém Minitab, sy khac biét co y nghia
khi p<0,05.
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Hinh 2. Phan b6 chi s6 tim mach sinh ly. HATT: huyét ap tam thu, HATTr: huyét ap tam truong.

3. Két qua

3.1. Khdo sdt huyét ap sinh ly

Két qua khao sat phan b huyét ap sinh 1y trén 504 chudt

cho théy, huyét ap tam thu, huyét ap tim truong va nhip tim
lan lugt 1a 100-130 mmHg (83%), 70-100 mmHg (73%),

400-600 nhip/phit (67%) (hinh 2).

Bang 1. Két qua chi sb tim mach sinh Iy trung binh.

Huyét 4p tAm thu Huyét 4p tam trwong Nhip tim
(mmHg) (mmHg) (nhip/phut)
109+14 83+15 463+121

Két qua bang 1 cho thay, huyét ap tim thu trung binh 1a

109+14 mmHg, huyét ap tim truong trung binh la 83+15
mmHg, nhip tim 463+121 nhip/phat. Nhu vay, chi sé huyét
ap tam thu sinh 1y trén chudt nhit tring thip hon khoang 10

mmHg so v6i trén nguoi (120 mmHg), huyét ap tim truong

tuong tu trén ngudi (80 mmHg) va nhip tim cao gip 4-5 lan

so v&i nguoi (60-100 nhip/phut) [1].

3.2. Khdo sat tac dong tang huyét ap voi xylometazoline

va atropine

Do thi ¢ su phan tﬁng 0 1ét gitta 4 16 thu, nam & cén
trén voi huyét ap tAm thu cao nhat 12 16 xylo 1 + atropine va

can dudi 1a 16 xylo 1,5 + atropine (hinh 3).

O 16 xylo 0,5 + atropine, huyét 4p tdm thu nim trong
khoang 112-128 mmHg va bat ddu ting trén 120 mmH tir
chu ky 2, nhung khong lién tuc ¢ chu ky 4 va sau d6 giam
dan déu tir chu ky 7.

O 16 xylo 1 + atropine, huyét ap tdm thu nam trong
khoang 131-148 mmHg va bét dau tang trén 130 mmHg tir
chuky 1. Sau d6, giam dan déu tir chu ky 10 va ¢6 15/15 chu
ky dat huyét ap tam thu >130 mmHg.

0 16 xylo 1,5 + atropine, huyét 4p tdm thu giao dong
manh va nam trong khoang 60-91 mmHg, bat dau giam
dudi 100 mmHg tir chu ky 1.
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Hinh 3. Chi s6 huyét ap trong 15 chu ky khao sat tac dong tang huyét ap véi xylometazoline va atropine.
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¢ dong tang huyét ap véi xylometazoline va atropine.

Chi s6 sinh Iy

Chi s trung binh 15 chu ky do

AL HATT HATTr Nhip tim HATT HATTr Nhip tim
(mmHg) (mmHg) (nhip/phiit) (mmHg) (mmHg) (nhip/phiit)
Chung 104,84+7,41 76,58+10,42 478,38+72,93 108,13+1,29 83,66+2,07 474,354+23,20
Lo xylo 0,5 + atropine 111,01£2,00 87,45+2,47 452,96+34,41 119,83+3,46** 90,15+3,79** 422,62+63,97
Lo xylo | + atropine 105,74+6,22 80,76+5,43 425,61+57,47 140,34+5,58** 106,96+6,23** 441,34+40,94
L6 xylo 1,5 + atropine 106,90+3,98 80,76+3,87 544,34+51,20 76,26+13,87** 55,13+9,20%* 52,41+60,73

**: p<0,01: khac biét c6 y nghia thdng ké so véi 16 chirng. HATT: huyét ap tam thu, HATTr: huyét 4p tam truong.

Két qua bang 2 cho thay, trong thir nghiém, chi s6 huyét
ap tam thu trung binh 16n nhét trong 15 chu ky do dwoc ghi
nhén ¢ 16 xylo 1 + atropine, ngugc lai cac chi s6 tim mach
thap nhit duoc quan sat thdy & 16 xylo 1,5 + atropine. O 16
xylo 1,5 + atropine nhén thiy c6 sy giam manh trén ca 3 chi
s, trong d6 chi s6 huyét ap tam thu va huyét ap tim truong
trung binh giam so véi 16 chimg 1n lugt 1a 31,87 va 28,53
mmHg, dong thoi nhip tim trung binh giam hon 9 14n so voi

16 chiing va 8 1an so véi cac 16 con lai.

3.3. Huyét dp sau khi dwoc diéu tri bang thuoc doi

chirng

Két qua thir nghiém cho thay, ¢ 16 nife, huyét ap tam thu
giao dong manh trong khoang 92-124 mmHg, trong d6 giao
dong 16n nhéat duoc quan sat thay & chu ky 3 ¢ huyét ap
tam thu la 124 mmHg, huyét ap tdm thu <120 mmHg chiém
14/15 chu ky con lai (hinh 4).

O 16 capto, huyét ap tam thu >120 mmHg quan sat thay
& chu ky 3-5, huyét ap tam thu <120 mmHg 1a cac chu ky
con lai chiém 12/15 chu ky.

O 16 sartan, huyét 4p tdm thu phan bd khoang 78-115
mmHg va giam manh tir chu ky 1 dén chu ky 5, sau d6 giam
lién tyc dén chu ky 15, huyét 4p tam thu thip nhat ghi nhan &
chu ky 13 1a 78 mmHg.

O 16 biso, huyét ap tdm thu gin nhu khong c6 sy khéac
biét so véi 16 bénh nam trong khoang 130-158 mmHg, trong
d6 cac chu ky c¢6 huyét ap tim thu >120 mmHg chiém 15/15
chu ky va khong c6 chu ky nao ¢6 huyét ap tim thu <120.

Két qua bang 3 cho thdy, ¢ 16 nife, capto va sartan ca
huyét 4p tim thu va huyét 4p tAm trwong trung binh déu
giam dang ké so v6i 16 bénh, huyét ap tim thu trung binh
trén 15 chu ky giam lan luot 12 41,25, 37,36 va 53,73 mmHg

s0 v6i 16 bénh va huyét ap tim truong trén 15 chu ky giam

mmHg HATT mmHg HATTr
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Hinh 4. Chi s6 huyét ap trong 15 chu ky khao sat tac dong diéu tri véi thubc déi chirng.

&%H%%E 66(2) 2.2024

23



msssssssm Khoa hoc Y - Duoc | Dugc hoc

Bang 3. Két qua chi s6 tim mach trung binh trén 15 chu ky trong danh gia tac dong diéu tri tang huyét ap bing thubc déi chirng.

Chi s6 sinh Iy Chi s6 trung binh 15 chu ky do
Nhém HATTr Nhip tim HATT HATTr Nhip tim

HATT (mmHg) (mmHg) (nhip/phiit) (mmHg) (mmHg) (nhip/phut)
L6 chimg 111,84+1,90 87,81+2,26 497,63+17,44 109,09+2,24 86,1242,31 480,91+23,28
L6 bénh 110,68+2,40 86,03+2,96 474,07+40,43 147,98+7,25% 117,61+7,88% 496,70+44,82
Lo nife 108,612,70 85,1542,34 494,34422.75 106,73+8,75%* 80,12+8,82%* 489,89+55,69
L capto 109,24+1,73 84,60+2,16 445,70+29,11 110,62+7,12%* 84,96+7,35%* 408,12+41,95
L6 sartan 108,61+2,82 84,1742,32 486,33+34,55 94,25+11,35%* 67,41412,81%* 254,13+65,16
L6 biso 105,64+3,20 81,48+3,46 487,79+29,70 146,45+9,95% 116,28+8,05% 436,33+30,87

**: p<0,01: khac biét cé y nghiia thdng ké so v&i |6 bénh, #: p<0,01: khac biét cé y nghia théng ké so v&i 16 chirng. HATT: huyét ap tam thu, HATTr: huyét

ap tam trwong.

1an luot 14 37,49, 32,65 va 50,20 mmHg. Dic biét, nhip tim
trén 16 sartan giam rat thip, khoang 50% so véi cac 16 con
lai. Thir nghiém chua tim thiy sy khac biét trén cac chi s6
tim mach gitia 16 biso va 16 bénh.

Hién nay, ¢ Viét Nam cac mo hinh dugc ly vé thir nghiém
tang huyét ap trén chudt dang rit dwoc quan tim. Dé khao
sat tac dong ctia mot thude ha huyét ap, doi hoi phai trai qua
nhiéu qué trinh nghién ctru, do vay viéc xay dung duoc cac
md hinh tang huyét ap trén chudt 1a mot trong nhiing thir
nghiém doéng vai tro quan trong trong sang loc va danh gia
tac dong cua cac thudc trén tim mach. M6 hinh duoc xay
dung dya trén tic dong dugc 1y ciia cac thude gy bénh va
cac thude diéu tri, tir do quan sat sy thay ddi cac chi sb tim
mach trén chudt, dic biét 1a 3 chi sb huyét ap tam thu, huyét
ap tam truong va nhip tim.

Két qua khao sat chi s6 tim mach sinh 1y trén 504 chudt
nhit duc, ching t6i thu dugc huyét 4p tdm thu sinh 1y 1a
10914 mmHg, huyét 4p tim truong sinh Iy 1a 83+15 mmHg
va nhip tim sinh 1y 14 463+121 nhip/phut. Két qua huyét ap
tam thu sinh 1y ¢6 sy trong dong voi mot s6 thir nghiém trén
chudt nhu: H. Duplain va cs (2001) [2] voi huyét ap tam
thu sinh ly 1a 1061 mmHg, P. Wiesel va cs (2001) [5] voi
huyét 4p tim thu sinh Iy 1a 108+5 mmHg, V.T. Nguyen va cs
(2014) [6] v&i huyét ap tam thu sinh Iy 13 114+5,1 mmHg.

Bén canh d6, mot sé nghién ctru ¢6 két qua huyét ap tim
thu sinh 1y khac biét so véi nghién ctru ctia chiing t61 nhu:
S. Rajagopalan va cs (1996) [7] v6i huyét ap tdm thu sinh
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ly 1a 130+2 mmHg, G.C. Silva va cs (2016) [8] v6i huyét
ap tam thu sinh 1y 12844 mmHg, S. Sriramula va cs (2015)
[9] v6i huyét ap tim thu sinh 1y 122+4 mmHg. Vi trong thir
nghiém cia ching t6i, vi tri do huyét ap dugc thuc hién trén
dong mach dudi (ngoai vi) cach xa huyét ap trung tam voi
thiét bi phat hién huyét ap hoat dong trén co ché ap lyc khi,
nén c6 khac biét véi mot sb thiét bi hong ngoai cho ngudng
huyét ap 16n hon.

Chiing t6i nhan thay cac chi sb huyét 4p tam thu sinh
Iy trén chudt thap hon khoang 10 mmHg so véi trén nguoi
(120 mmHg), nhip tim cao gip 4-5 lan so v&i ngudi (60-100
nhip/phiit) va huyét ap tam trwong twong tu trén ngudi (80
mmHg). Theo huéng din diéu tri ting huyét ap cua cac to
chire nhu WHO, Uy ban Lién Qudc gia lan thtr 7 (JNC7) thi
mirc huyét ap tim thu binh thuong 1a <120 mmHg, khi huyét
ap tam thu >140 mmHg (+20 mmHg) thi dugc chan doan
1a tang huyét ap. T d6, chung t6i dwa ra mirc ting huyét ap
trong thir nghiém nay 1a huyét ap tam thu >130 mmHg.

Dong thoi, viéc khao sat tac dong ting huyét ap trén 15
chu ky c6 khoang thoi gian 1a 20 phut, twong ty véi thoi
gian nghién ctru gy ting huyét ap cép tinh trén chudt bang
angiotensin II cua M. Ye va cs (2012) [10] la 20 phut. Vi
vay, ching t6i chon 15 chu ky do lam tiéu chuan thoi gian
khao sat chi sb tim mach cho toan bo thir nghiém.

Trong thir nghiém diéu tri ting huyét ap bang cac thudc
dbi chimg, tac dong ha huyét ap duoc nhan thdy ¢ cac thude
nifedipine, captopril [11], losartan ddy 1a nhing thudc tac

d6ng nhanh ¢ co ché gidn mach, con bisoprolol 1a thudc
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tac dong cham véi co ché giam nhip tim va giam co bop
co tim, nén chua tim thiy tic dong ha huyét ap & liéu
50 mg/kg. Pac biét trén 16 diéu tri béng losartan, nhip tim
giam dang ké, chung t6 ngoai co ché gidn mach ha huyét
ap thi losartan con c6 tac dung lam giam nhip tim. Nhu vay
trong mé hinh con ting huyét 4p v6i xylometazoline c6 vai
trd gay co cac tiéu dong mach két hop vai atropine ngin co
ché bu trir ha nhip tim dd gay ting huyét 4p tim thu >130
mgHg va mo hinh dap mg véi cac thube cé tac dong gidn
mach nhu nifedipine, captopril va losartan.

Viée xay dung duoc md hinh danh gia con ting huyét
ap, tao nén tang cho viéc phat trién cac mo hinh tang huyét
ap khac ¢ Viét Nam, déng thoi tao diéu kién nghién ctlru,
bao ché, danh gid mot cach nhanh chong tac dong ha huyét
ap ddi v6i cac thude c6 ngudn gbe tir duoc liéu va hoa
dugc. Mic du vay, mé hinh van con nhidu han ché nhu: lidu
atropine chua duoc khao sat ¢ cac liéu khac nhau, thoi gian
khéo sat cac chi s6 tim mach con ngén.

Tir két qua nghién ctru cho thdy, mo hinh danh gia con
tang huyét 4p & chudt nhit giy boi xylometazoline két hop
v6i atropine dat mirc huyét ap tdm thu >130 mmHg trén ca
15 chu ky (20 phut) va c6 dap Gmg véi cac thude diéu tri co
co ché gidn mach nhu nifedipine, captopril va losartan. Két
qua nay cho phép mé hinh ting huyét ap cip tinh duoc su
dung dé nghién ctru khao sat thudc diéu tri ting huyét ap &
Viét Nam.

£ a
9. Ket luan

Nghién ctru khao sat duoc chi sé tim mach sinh 1y trén
504 chudt duc voi két qua huyét ap tdm thu 1a 109+14
mmHg, huyét 4p tim truong 1a 83+15 mmHg va nhip tim 1a
463+121 nhip/phut.

Xay dung duoc mo hinh danh gia con ting huyét ap trén
chudt nhit v6i xylometazoline liéu 1 mg/kg (IP) va atropine
lidu 0,4 mg/kg (SC) cho két qua huyét ap tdm thu >130
mmHg lién tuc trén 15 chu ky trong vong 20 phut, phu hop
v6i diéu kién tang huyét ap thuc té dé ung dung khao sat tac
d6ng ha huyét ap cua cac thude diéu tri.

Ching minh dugc tic dong ha huyét 4p cua cac
thudc nifedipine 6 mg/kg, losartan 100 mg/kg, captopril
100 mg/kg trong md hinh d4nh gia con tang huyét ap.
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