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Anh huong ctia Glutamate trong dich ndo tiy
lén chirc nang h¢ tuan hoan tim mach
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Tém tit

Glutamate 12 mot trong nhirng chét dan truyén kich thich thdn kinh quan trong, tham gia diéu hoda hoat dong
chirc nang cua cdc hé ndi quan. Trong nghién clru nay, ching toi tién hanh danh gid anh huong cua viée dan
truyén Glutamate va mimetic N-methyl-D-aspartate (NMDA) vao dich ndo tiy dén hé tudn hoan va gid tri do
nhay ctia phan xa dp luc trén chudt cong. Két qua nghién ctru cho thdy Glutamate dwoc dan truyén vao dich nio
tay lam ting huyét 4p dong mach trung binh, ting tan sb tim dong thoi lam giam do nhay cia phan xa dp luc va
tac dong nay phu thudc vao nong do cling nhu thoi gian tic dong. Nhu vay, Glutamate trong dich no tay c6 thé
1a mot yéu t6 diéu hoa céc phén xa cua hé tudn hoan voi kich thich co hoc.
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1. Mé dau

Glutamate (Glu) 1a mot trong nhing chat
dan truyén kich thich phd bién nhit trong hé
than kinh trung wong va c6 vai trd quan trong
diéu hoa hoat dong cua cac hé ndi quan [1-4].
C6 hai loai thu thé cua Glu d6 1a thu thé hudéng
jon va thu thé hudng chuyén héa. Cac thu thé
nay phan b6 rong rii trong nhiéu cau triic cua
hé than kinh trung wong [5, 6], nhung tap trung
cha yéu & céc cdu tric tham gia kiém sodt cic
phan xa chirc ning tuan hoan, hd hip cua tiy
ndo, ddc biét 1a nhan soi truc than kinh don doc
(Nucleus of the Solitary Tract) - noi Kkét thic
cia nhitng didy huéng tim truyén xung than
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kinh tr cdc thu quan cua hé tuan hoan 4,7, 8].
Ngoai ra thu thé Glu con tép trung & phan bung-
bén cua hanh tuy [1, 3, 4, 7, 8]. Khi thay doi
nong dd Glu trong cdc chu tric nay bang cich
dan truyén cic chat ddi khang va chat chi van
ctia thy thé Glu thi cdc chi s6 tuan hoan ciing
thay ddi [9-12]. Glu c6 thé tham gia diéu tiét
nhitng phan xa ctia hé tuan hoan, trong d6 c6
phén xa 4p lyc (baroreflex). Binh thuong, céc té
bao than kinh, té bao hinh sao va hang rao mau
ndo déng vai trd gitr on dinh ndng d6 Glu trong
dich ngoai bao [13] va trong dich ndo tuy [13-
14]. Nong d6 nay tang trong cdc diéu kién thiéu
oxy, thiéu mdu cuc bd hay t6n thuong ndo kem
theo cdc rdi loan chttc nang cua hé tudn hoan
[15]. Glu tang cao c6 thé hoat hda cac thu thé
Glu, hé qua 1a tic dong dén nhimg co ché dleu
hoa phan xa va gy ra thay doi chtic ning tuan
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hoan tim mach. Cho dén nay chua c6 dit liéu vé
vai trd va anh huéng cta su ting ndng do Glu
va cdc nhém thy thé Glu trong dich nio tiry dén
nhiing co ché phan xa duy tri sy 6n dinh cua hé
tudn hoan tim mach.

Muc dich ctia nghién clru nay danh gid muc
d6 anh huong cua Glu trong dich ndo tiy dén
co ché phan xa diéu khién hoat dong cta hé
tudn hoan va xdc dinh cdc nhém thu thé Glu ¢6
tham gia vao qud trinh didu hoa nay. Dé dat
dugc myc tidu ching t6i tién hanh nghién ctu
anh huéng cua viéc din truyén Glu va mimetic
N-methyl-D-aspartate (NMDA - hoat hda
nhém thu thé hudng ion NMDA) vao dich ndo
tay dén hé tuan hoan va gid tri do nhay cua
phan xa ap luc.

2. Phwong phap nghién ciru

Chudt bach duyc Wistar (2-3 thang tudi,
230-350 gram, n=98) duogc gdy mé toan than
bang Urethane (1350mg/kg). P9 sau giy mé
duogc kiém tra bang phan xa gidc mac va phan
xa dau. Than nhiét cia chudt dugc duy tri &
mirc 36,8 - 37°C. Ong thong (chiéu dai 20 cm,
duong kinh ngoai 0,2 mm, dudng kinh trong
0,1 mm, Heparin néng d6 2500 ED/ml véi ti 1€
20:1) duoc dua vao dong mach, tinh mach dui
dé do huyét 4p va thir nghiém véi phan xa dp
Iyc; mé hdp so dé dan truyén chét vao ndo thét.

Ghi cdc chi sé hoat dong ciia hé tuin hoan

Ong thong dong mach duogc ndi voi thiét bi
cam bién huyét dp va du thu cta bo khuéch dai
ML224. Tin hiéu vé huyét 4p dong mach duoc
thu nhan boi thiét bi PowerLab 8/35
(ADInstruments, Australia) va dugc ghi lai va
xtr 1y bang phan mém LabChart 7.0.

Thir dp nhay cdm ciia phdn xa dp luc

Chudt dugc ti€m tinh mach phenylephrine
(Mezaton, 0,001-0,1 mg/kg, 1 ml/kg) theo thir
tu liéu lugng ting dan, mdi lan tiém céch nhau
3-5 phiit khi huyét 4p dong mach (AP) va nhip
tim (HR) trd vé gia tri ban dau va do nhay cua

phan xa dp luc duoc ghi lai. Sy thay d6i do
nhay cua phan xa ap luc dugc danh gia theo su
thay d6i ctia hé s6 a trong phuong trinh cua
duong thang x4p xi y = ax-k.

Trong céc thi nghiém di ching chudt dugc
tiém tinh mach dung dich nuéc mudi sinh ly (1
ml/kg)

Dén truyén dung dich Glu va NMDA vao
ndo thit bén

Chiing t6i sir dung bom tiém Hamilton ni
v6i kim tiém siéu nhd (duong kinh ngoai la
150pum) dé dua 5 pl dung dich Glu va NMDA
vao ndo that bén véi céc lidu lugng khic nhau
v6i toc d6 1 pl/s. Trong céc thi nghiém ddi
ching dan truyén dung dich nuéc mudi sinh 1y
(5 ul, 1 ul/s).

Phdn tich sé li¢u

Céc dur liéu thu dugc dugc xtr ly va phén
tich bang g6i phin mém MS Excel va
Univariate analysis. Sy khac biét duoc cho la
déng tin cay néu P<0,05.

3. Két qua va thao luan

Dic diém trang thdi chirc nang hé tudn
hoan ciia chugt trong qud trinh thi nghi¢ém

Két qua md ta ¢ hinh 1 cho thiy, trong sudt
thoi glan tién hanh thi nghiém (80-90 phut) cac
chi s0 chirc nang cta h¢ tuan hoan va gid tri do
nhay cua phan xa dp luc duoc duy tri khd on
dinh, gia tri & cdc moc thoi glan ghi lai c6 sy
bién dong nhung khong c6 ¥ nghia théng ké
trong d6 MAP la 92+3 mmHg, HR la 384+7
nhip/phuit, gid tri phan xa dp lyc voi hé so ala
2,4+0,22, didu nay cho chimng t6 céc chi sb tuan
hoan nén trong céc thi nghlem d6i chung nam
trong g101 han da duoc xdc 14p. Trong diéu kién
gdy mé toan than bang Urethan, AP c6 gid tri Ia
85-113 mmHg [1, 3, 17]. Gid tri HR trong
nghién clru cua ching tdi cao hon gid tri HR da
dugc cong b trudc day 1 6-8%, tuy nhién muc
do sai khac la khong dang ké. Tuorng tu, hé s6 a
dac trung cho d6 nhay cta phan xa édp luc c6 thé
dao dong tir 1,92+0,47 dén 2,5+0,06, két qua
thu dugc trong nghién ctru nay 1a 2,4+0,22 cling
nam trong khoang gidi han d6 (hinh 1).
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Nhu vay, gid tri MAP, HR va a khong co
sai khdc ddng ké, c6 thé phan 4nh sy 6n dinh
cua chure nang sinh ly h¢ tim mach va co che
diéu hoa cdc phan xa 4p thy thé trong céc didu
kién thi nghiém trong nghién cuu nay.

Anh hwong ciia dén truyén Glu va NMDA
dén MAP va HR

Két qua thi nghiém cho thdy, Glu va
NMDA dugc dan truyén vao dich ndo tiy déu
lam MAP va HR tang manh, tuy nhién sy
chuyen bién cua cic chi s6 nay c6 mot s6 khéc
biét va tuy thudc vao nong do céc chat Khi dan
truyén liéu luorng hidu qua tdi thleu cua Glu
(1,2 uM), MAP va HR tang cao nhat ¢ phiit thu
5, sau d6 giam dan xuong gla tri nén trong vong
25-30 phit. Khi nong d¢ ctia Glu 1a 12 pM,
MAP dat gid tri toi da vao phit tha 10-15, sau
d6 giam dan déu va quay tro lai gid tri nén &
phut thir 50 (hinh 2A).

Chi so HR tang manh & giai doan dau va dat
gid tri toi da vao phat thir 10-15 va duy tri on
dinh & mirc gan t6i da trong 20 phiit, va bat dau
giam tu phut thtr 30, tuy nhién, den cudi thi
nghiém van chua giam téi muic nén (hinh 2B).
Murc tang cia MAP ti 1¢ thuan voi sy gia tang
noéng do chat, & giai doan 10-15 phiit, thir
nghiém Glu 12 uM MAP va Glu 1,2 uM c6 thé
lam ting MAP tuorng ung la 164£9% va
134+6% so voi gia tri nén. Trong khi d6, ddi
v6oi HR thi tdc dung nay cua Glu khong gay ra
su sai khic 16n (twong ung la 117+3% va
123+3%).

NMDA (liéu lwong tir 0,03 nM dén 0,3 nM)
cling lam ting MAP va HR; trong d6, sy bién
thién MAP xay ra tuong tu nhu dudi tic dong
cua Glu. Vi NMDA 0,2 nM, MAP tang va dat
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murc toi da 158+8% so véi gid tri nén & nhiing
phiit thir 10-15 va bt dau giam ¢ phit 30 va
tiép tuc giam trd vé gid tri nén & khoang phiit
thtr 50 (hinh 3).

Téac dong cua NMDA 1én HR c6 su khac
biét ddng ké so voi MAP. HR ting cham theo 2
pha (hinh 3B): sau khi dat mirc ting ban dau 1a
13% so v6i gia tri nén (113+2%) tai thoi diém
phiit thir 2 HR giam va tiép tuc duy tri 6n dinh
& muc cao hon mirc nén trong vong 10 phut
dau, sau d6 ¢ phut thir 30 HR lai ting lan thir 2
t6i 20% so vGi mic nén (120£5%). T phat tha
50 tro di, HR bét dau giam va giit ¢ gid trj cao
hon gi4 tri nén dén cudi thi nghiém.

Thay doi d¢ nhay ciia phén xa dp luc

Glu va NMDA lam giam dang ké d nhay
cua phan xa dp lyc va sy giam nay mang tinh
thuén nghich. Ngay sau khi dan truyen Glu, chi
s6 a giam xudng t6i gid tri 1,6+0,20. O 1an thu
nghiém thtr 2, gid tri a 1a 0,9+0,26. D nhay cta
phan xa quay tr6 lai mirc binh thuong (mirc

nén) ¢ lan thir nghiém cudi ciing voi gid tri
a=2,2+0,38 (hinh 4, hinh 5A).

Panh gia tic dong cia NMDA tdi d§ nhay
cta phan xa 4p lyc dugc tién hanh theo quy trinh
twong ty nhur ddi v6i Glu. Ngay sau khi NMDA
bat dau dwoc dan truyén va0 ndo that bén hé sb a
giam xudng téi gid tri 0,5+0,24, sau d6 ting nhe
t6i 0,9+0,62. Pén cubi thi nghiém a=2,5+0,51,
gan bang voi gid tri nén (hinh 5B), trong khi
khéng c6 su thay doi nao dugc ghi nhan & nhém
control (nhém dan truyén dung dich sinh 1y).
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Hinh 1. Bién d6i MAP va HR trong cdc thi nghiém ddi chirg, m: phut.
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Hinh 2. Anh huéng cia sw dan truyén dung dich Glu 12 uM dén MAP (A) va HR (B) tinh theo gi4 tri %.
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Hinh 3. Anh hudng ciia sy dan truyén dung dich NMDA 0,2 nM dén MAP (A) va HR (B), gié trj ciia cdc chi s6
tuong ung ngay trudc khi dan truyén Glu (phut thir 40 tir khi bat dau thi nghiém duoc tinh 1a 100%.

Tuong ty cdc nghién ctru khic [12, 16, 17],
trong nghién ctru nay MAP va HR ting c6 thé
1a két qua kich hoat cdc thu thé Glu ¢ cic cau
tric tham gia diéu khién cdc chuc ning ty dong
ctia co thé. Ngoai ra, két qua nghién ciru nay
con cho thdy sy thay d6i dong hudng cia MAP
va HR trong diéu kién néng d6 Glu ting c6 lién
quan voi su suy gidm cuong d6 phan xa ap luc.
Rét c6 thé céc co ché diéu hoa ciia Glu tham gia

trong vong li€n hé nguwoc am tinh [19-22] hodc
Glu tic dong diéu hoa vao cung phan xa dp luc
trong pham vi nhan ctia b6 don doc. Nhu vay,
sy tang nong do Glu trong ndo 1a yéu t6 lam
giam d6 nhay cua phan xa 4p lyc, dong thoi
diéu hoa hiéu ung cua mdi lién hé nguoc am
tinh trong hé thong kiém sodt huyét 4p dong
mach. Trong cac tic dong ctua Glu cé sy tham
gia cia cdc thy thé NMDA (hinh 5).

AMAP, mmHg
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y=1,1366x + 14,459(1)

-

y=-2,2539%+ 55,692
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y = -2,5145% + 77,904 (2)

Hinh 4. Sy thay d6i d6 nhay ctia phan xa dp luc duéi téc dong cta Glu. 1 - truée khi dép truyén dung dich Glu,
2 - dudi tac dong cua dung dich Glu 12 uM, 3 - 60 phiit sau khi bat dau dan truyén dung dich Glu.
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Hinh 5. Anh huéng cia dung dich Glu 6 uM (A) va NMDA 0,2 nM (B) duoc dan truyén vao dich ndo tuy dén do
nhay ctia phan xa dp luc (hé s6 a. Trén truc Ox: 1 - gid tri nén; 2,3,4 - thoi gian trong Umg voi cdc thut nghiém tai
thoi diém 5, 25 va 45 phut tir lic bat diu dan truyén.

4 Két luan

Két qua nghién ciru ctia chiing t6i cho thiy
rang gia ting ndng d6 Glu trong dich ndo tiy
kich thich hé tuan hoan va lam ting MAP, va
HR. Glu téc dong lén do nhay cua phan xa dp
lyc khi dan truyén theo kiéu khién nguoc 4m
tinh (negative feedback). Hon nira, Glu va
NMDA ciingtdc dong dén phan xa dp luc va
gdy ra nhitng hi¢u mg tuong dong, ching to
thu thé Glu loai NMDA tham gia vao diéu tiét
tdc dong cua Glu trong dich néo tay trong ché
diéu hoa hoat dong h¢ tuan hoan.
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Effects of Cerebral Glutamate on Cardiovascular Functionality
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Abstract: Glutamate is one of the major excitatory neurotransmitters and plays an important role
in the regulation of visceral functions. In this study, we examined the influence of a glutamate cerebral
level and mimetic N-methyl-D-aspartate on cardiovascular system state and baroreflex sensitivity in
acute experimental rat model. Our data showed that cerebroventicular microinjection of glutamate and
NMDA increased mean arterial blood pressure and heart rate, and decreased baroreflex sensitivity and
this impact depends on the concentration as well as the time impact. Thus, cerebral level of glutamate
is potential factor modulating cardiocirculatory mechanoreflex.

Keywords: Glutamate, NMDA, excitatory neurotransmitters.



