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NGHIEN CUU TAC DUNG BAO VE TIM MACH
CUA S-PROPARGYL-CYSTEINE TREN CHUQT CONG TRANG
GAY NHOI MAU CO TIM CAP

Tran Bd Hiéu'", Vii Tudn Anh’, Bii Thi Thu Ha', Lé Vian Minh’
Tém tit
Mouc tiéu: Dénh gid tic dung bao vé té bao co tim cua S-propargyl-cysteine
(SPRC) trén chudt cong tring gdy nhdi mdu co tim cdp (NMCT). Phwong phdp
nghién citu: Chudt cong tring duoc gy md hinh NMCT cép bang phuong phép
thét dong mach vanh nhanh xuéng trudc bén trdi. Tac dung bao v¢ tim mach cua
SPRC duogc danh gid bang phuwong phdp nhuém mau TTC va cdc chi sb CK,
LDH. Co ché chéng oxy héa cuia SPRC dugc ddnh gid thong qua cdc chi s SOD,
CAT va MDA. Két qud: Diéu tri du phong bang SPRC gitip 1am giam dién tich
nhdi mdu, giam mirc d6 ton thuong co tim. Pong thoi SPRC 1am ting nong do
SOD, CAT va giam nong d6 MDA. Két lugn: SPRC chimg minh tdc dung bao vé
tim mach thong qua co ché chéng oxy héa trén moé hinh NMCT cép, tic dung
bao v¢ tim mach cua SPRC tuong duong Captoril.

Tir khéa: S-propargyl-cysteine; Bao vé tim mach; Nhoi mau co tim.

DETERMINATION OF THE CARDIOPROTECTIVE EFFECTS
OF S-PROPARGYL-CYSTEINE IN RATS INDUCED
ACUTE MYOCARDIAL INFARCTION

Abstract

Objectives: To determine the cardioprotective effects of S-propargyl-cysteine
(SPRC) in rats induced acute myocardial infarction. Methods: Myocardial
infarction (MI) was induced in rats by ligating the left anterior descending coronary
artery. The concentrations of creatine kinase (CK), lactate dehydrogenase (LDH),
and TTC (2, 3, 5-triphenyl tetrazolium chloride) staining were used to evaluate
the cardioprotective effects of SPRC. The levels of superoxide dismutase (SOD),
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catalase (CAT), and malondialdehyde (MDA) were used to determine the
antioxidant mechanism of SPRC. Results: Preventive treatment with SPRC
significantly reduced infarct size, CK, and LDH leakage. SPRC displayed
antioxidant properties by preserving SOD and CAT levels while reducing MDA
levels. Conclusion: SPRC demonstrated protective effects against MI via an
antioxidant mechanism, and its cardioprotective impact was comparable to Captoril.

Keywords: S-propargyl-cysteine; Cardioprotective; Myocardial infarction.

PAT VAN PE

Mic dit gan day da c6 nhiéu tién bo
trong chan dodn va diéu tri, cdc bénh
tim mach van 1a nguyén nhan giy tu
vong hang dau trén toan thé gidi; trong
d6, NMCT la mdt trong nhitng bénh
tim thiéu mau cuc bd phd bién nhat.
Nhiéu bang ching da chimg minh vai
trd quan trong cliia mat cin bang oxy
héa/stress oxy héa va viém trong co
ché bénh sinh cia NMCT. NMCT khoi
phit mit cAn bang oxy héa dan dén
chét té bao theo chuong trinh, hoai tr
té blo, tai cAu tric tAm that va rdi loan
chtic nang tim [1]. Do d6, tic dung
chéng oxy héa 1a huéng diéu tri quan
trong dé ngan ngira chét té bao theo
chuong trinh, bao v€ co tim va bao tdn
chtrc nang tim.

SPRC 1a mot hoat chét c6 céu tric
tuong tu S-allylcysteine (SAC) - mdt
trong nhitng hoat chat chinh dugc chiét
Xut tir toi. Mot nghién ctru gan day
ctia Wang va CS da ching minh co ché
bao vé tim mach cia SAC trong md
hinh chu¢t bi NMCT thong qua tic
dung chéng oxy héa va chdng viém
[2]. BPang chu y, nhém propagyl trong

SPRC ¢6 lién két héa hoc manh hon
trong cdu tric cysteine so véi nhém
allyl trong SAC nén SPRC cho thiy
tiém nang bao vé tim mach hiéu qua
hon trong mé hinh tim chudt thiéu méu
cuc bd so voi SAC [3]. Do ¢6 ciu triic
twong tu véi SAC, SPRC ciing c6 thé
c6 tidc dung bao v¢ tim mach. Vi vay,
ching tdi tién hanh nghién cu nay
nham: Pdnh gid tdc dung bdo vé tim
mach thong qua co ché Ché'ng oxy hoa
ciia SPRC trong mé hinh NMCT cap
trén thuc nghiém.

POI TUQNG VA PHUONG PHAP
NGHIEN CUU

1. P6i twong nghién ciru

Chudt cong tring chung Wistar,
giéng duc, khée manh, can nang 200 +
20g do Ban chan nudi, Hoc vién Quan
y cung céap, duoc nudi trong diéu kién
dam bao vé sinh, diy du thic an va
nuéc udng.

* Nguyén liéu héa chdt:

SPRC 96,5% dat TCCS duogc cung
cap boi Pai hoc Phic Dén (Trung Qudc).
Captoril 95,7% dugc mua tur cong ty
Sigma (MV). 2,3,5-Triphenyltetrazolium
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chloride (TTC) va cdc dung mdi héa
chat khic dat tiéu chuan phéan tich
dugc mua tr cong ty Merck (Dtc).
Céc kit xét nghiém SOD (CS0009),
CAT (CAT100), MDA (MAKOSS),
CK (MAK116), LDH (MAKO066) dung
cho dong vat dugc mua tu cong ty
Sigma (MY).

* Thiét bi:

Buéng lam 4m dong vat thuc nghiém
ciia hing Ugo - Basille (Italy), mdy hd
trg hd hap ding cho dong vat SAR-
1000 cia cong ty CWE (M¥). Céc thiét
bi khdc déu dat tiéu chuan ISO/IEC
17025, GLP va dugc hi¢u chuan theo
quy dinh.

2. Phwong phap nghién ctru

* Phwong phdp gdy mdé hinh
NMCT cap:

Chuét cbng tring, dugc chia ngiu
nhién thanh 4 16, mdi 16 10 con:

- Lo 1 (L6 chung sinh ly): Khong
giy NMCT cép + udng nudc cit.

- Lo 2 (L6 md hinh): Gay NMCT
cip + udng nudc cit.

- L6 3 (L6 tham chiéu): Gy NMCT
cap + udng captoril 30 mg/kg/ngay.

- L6 4 (L6 nghién ctru): Giy NMCT
cap + udng SPRC liéu 30 mg/kg/ngay.

Chudt duge udng thude mdi ngay 1
lan, trong 7 ngay lién tuc trudc khi gy
NMCT cép theo phuong phdp duoc md
ta bdi Zhu YZ [4], cu thé nhu sau:
Chudt sau khi dugc gy mé bing
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Ketamin lidu 0,01 mg/kg dugc ¢ dinh
trén ban mo, dat noi khi quan va két
n6i véi may hd trg hd hap véi tan s6 60
lan/phut, dung tich khi 8 - 10mL. Ding
kéo nhé m¢ 1ong nguc & vi tri xwong
suon 3 va 4, boc 10 tdm nhi trai, dung
chi Prolene 6/0 that nhanh xudng dong
mach vanh bén trai (dudi tdm nhi trai
1 - 2mm) dé gy md hinh NMCT cép.
Su thanh cdong ciia mo6 hinh dugc xéc
dinh bang phan co & mém tim va phia
dudi chd that 1 - 2mm chuyén sang
mau tring va ST chénh 1én trén dién
tam d0. Nhém chimg sinh 1y chi ludn
kim khong thit. Sau khi thit chudt dugc
déng 16ng nguc, st khuédn, ngat két ndi
v6i may ho hép va dugc giit trong
budng 4m 30 phiit trudc khi tha vao
10ng dé tiép tuc ubng thudc trong 2 ngay.

Pén ngay thir 9 5O lwgng chudt con
lai cua céc 16 1an luot 1a 16 chimg
(n = 10), 16 md hinh (n = 8), 16 nghién
ctru (n = 9) va 16 tham chiéu (n = 9).
Sau khi gy mé chudt dugc 1dy mdu tir
dong mach chu song lung (2mL) dé lay
huyét thanh, tim dugc ldy ra rira sach
trong nudc mudi sinh 1y lanh, boc gidy
bac va bao quan ¢ -80°C.

Cic chi sb ton thuong co tim va tdc
dung chéng oxy héa gom CK, LDH va
SOD; CAT, MDA dugc do trong huyét
thanh bang phuong phdp phan tich
colorimetric trén mdy Infinite M200
(hang Tecan, M¥), st dung cic bd kit
theo huéng din cua nha san suat.
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* Phuwong phdp nhuom TTC va xdc dinh ty l¢ dién tich co tim nhoi mdu:

Tim l4y ra khoi ti lanh duogc cét déu theo chiéu ngang tir méom tim dén cubng
tim thanh 6 14t mdi 14t day khoang 2mm. Ngam cic 14t tim trong dung dich TTC
boc kin bang gidy bac ¢ 37°C trong 30 phit. Sau 30 phdt rira sach cdc lat cat
bang nudc mudi sinh 1y, sau d6 c6 dinh bang dung dich Paraformaldehyde trong
30 phiit. Sau 30 phiit diing gidy thdm hit kho rdi dit cdc 14t cat theo th ty thdng
nhat trén manh thuy tinh dé tién hanh chup anh. Phan co tim nhdi mdu c6 mau
trang, trong khi khu vyuc binh thuong c¢6 mau hong. Nghién ciru vién s& diing
phén mém Imagel dé do dién tich khu vuc nhdi mau va dién tich tam that trai.
Ty 1é phan trim nhdi mau duoc tinh theo cong thirc:

dién tich nhoi méau

Ty I¢ phén tram nhdi mau = 100% x . .
dién tich tam that trai

* Xur Iy 56 liéu:

S liéu thu dugc trong nghién ctru duge biéu dién dudi dang X + SD va xur ly
theo phuong phép thong ké y sinh hoc bang phan mém SPSS 16.0. Gi4 trj trung
binh duge kiém dinh bé’mg student T-test, ty 1€ (%) béng kiém dinh x2 Test. Su
khéc bi¢t c6 y nghia khi p < 0,05.

3. Dao dirc nghién ciru

Nghién ctru dugc tién hanh tai Ban chian nudi va Vién Nghién ctru Y Dugc
hoc Quan su, Hoc vién Quan y. Pong vat thi nghi€ém ludn dugc cham séc trong
diéu kién vé sinh sach s&, cung cip dy du thirc an va nudce udng. Céc quy trinh,
thao tac dugc thyc hién theo ding quy dinh chung cho dong vat thi nghi¢m.

KET QUA NGHIEN CUU
1. Dién tich nhoi mau

Nghién ciru Tham chiéu

Hinh 1. Hinh anh 14t cét tim chudt nhuém mau bang TTC. Phan co tim nhdi miu
¢ mau trang (miii tén vang), phan co tim binh thudng c6 mau hong.
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Ty & phan tram dién tich nhéi mau (%)

50 P<0,05

P<0,05

——

40+

P<0,05
304 1

M6 hinh Nghién ctru Thamlchiéu
Hinh 2. Biéu d6 phan trim dién tich nhdi mdu cta cdc nhém chudt thi nghiém.
Két qua nhuém TTC cho thay SPRC va Captopril 1am giam dang ké kich thuéc
6 nhdi mau trong tim that trdi so voi nhém md hinh ding nuéc cit (19,43 +
4,79% va 24,43 + 3,34% so0 v6i 32,69 +4,99%:; p < 0,05). Kich thudc 6 nhoi mau
& nhém diing SPRC nho hon c6 ¥ nghia thong ké so voi nhém ding Captopril.

2. Mire d9 ton thwong co tim

* Chi so CK:
CK (U/ml)
P<0,05

T 1

0.3- P<0,05 P<0,05
: I 1T 1
0.2+
1

0.1+
0.0- T

Chirng M6 hinh  Nghién ctru Tham chiéu
Hinh 3. Biéu d6 nong d6 CK trong huyét tuong ciia cic nhém chudt thi nghiém.
So véi nhém chimg sinh 1y, nong do CK trong huyét twong chudt & nhém mo
hinh gdy NMCT cép ting cé y nghia thong ké. Tuy nhién, chudt duge udng dy
phong bang SPRC va Captopril gidp lam giam déng ké ndng d6 CK trong huyét
twong chudt bi NMCT cép so véi nhém sir dung nude cat.
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* Chi s6 LDH:
LDH (mU/ml)
4- P<0,05
1 1
P<0,05 P<0,05
3 I i 1
—

2-

1 -

0-

Chirng M6 hinh Nghién ctru Thamlchiéu
Hinh 4. Biéu d6 néng d6 LDH trong huyét twong ctia cic nhém chudt thi nghiém.
Chudt gdy NMCT cip 1am ting ding ké ndng d6 LDH so v6i nhém chimg
sinh ly. Str dung SPRC va Captopril du phong gitip ngan ngtra hi¢u qua sy tdng
noéng do LDH khi gdy NMCT cdp ¢ nhém nghién ctru va nhém tham chiéu.

3. Tac dung chong oxy héa

* Chi 56 SOD:
SOD (U/ml)
P<0,05
25+ P<0,05 T P<0,05 '
! L] 1
20-
15+
10-
5-
0-

Chirng M6 hinh Nghién ciru Thamlchiéu

Hinh 5. Biéu d6 ndng 6 SOD trong huyét twong ctia cic nhém chudt thi nghiém.
So voi nhém ching sinh 1y, ndng d6 SOD trong huyét twong chudt giam ding

ké khi gdy NMCT cép. Tuy nhién, diéu tri du phong bang SPRC va Captopril lam

tang dang ké ndng d6 SOD so v6i nhém md hinh du phong bang nudc cit (p < 0,05).
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* Chi s6 CAT:

. P<0,05 CAT (U/ml)
1
24 P<0,05
1
P<0,05
1

T

—

T T
Chirng M6 hinh  Nghién ctru Tham chiéu

0

Hinh 6. Biéu d6 ndng do CAT trong huyét twong ciia cic nhém chudt thi nghiém.
Nong do CAT trong huyét twong chudt & nhém gy moé hinh NMCT cip giam
hon 9 1an so véi nhém chimg sinh ly. Trong khi d6 sir dung SPRC va Captopril
diéu tri du phong gidp ting nong dd CAT lan luot 12 3,9 va 1,8 1an so véi nhém
diéu tri dy phong bang nude ct.
* Chi 56 MDA:

MDA (nmol/ml)

P<0,05
6= I 1
P<0,05 P<0,05
I 11 1
1
4+
2—
0 T

Chirng Mo ;linh Nghién cru Tham chiéu

Hinh 7. Biéu d6 ndng do MDA trong huyét trong cua cdc nhém chudt thi nghiém.
So véi nhém chimg sinh 1y, ndng d6 MDA trong huyét twong chudt & nhém

md hinh ting c6 ¥ nghia thdng ké. So véi nhém mé hinh, cdc nhém diéu trj du

phong bang thudc nghién ctru va thudc tham chiéu lam giam déng ké nong do

MDA trong huyét twong chudt gdy NMCT cap.
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BAN LUAN

Nhéi méu co tim 1a mét ton thuong
bénh 1y rat nghiém trong ddi véi co
tim. NMCT thuong khoi phét cép tinh
trong thoi gian ngan; do d6, cdc
phuong phap diéu tri thudng khong kip
thoi dé c6 thé phét huy téc dung tbi uu
dan dén nhing ton thuong va di chimg
nghiém trong hodc tir vong. Vi vay,
trén 1am sang, diéu tri du phong cho
nhiing bénh nhin (BN) c6 nguy co
khéi phét gidp lam giam su xuat hién
ctia bénh hodc giam ton thuwong va di
ching cua NMCT. BN diéu tri du
phong NMCT thuong phai st dung
thudc trong thoi gian dai. Viéc chon
Iira loai thudc thich hop cho timg BN
1a diéu rat quan trong, gép phan quyét
dinh sy thanh cong trong vi¢c du
phong NMCT. Nhiéu loai thuc dang
dugc sir dung trong diéu tri du phong
NMCT nhu thudc chong ngung két
tiéu cau, thudc chong dong... Cic
thubc nay tiém an nhiéu tic dung
khong mong mudn 1am phét sinh thém
cdc van dé vé sire khoe [5]. Do d6, viéc
nghién ciu céc loai thuéc méi dang
dugc quan tdm nham hd tro cho viéc
diéu tri du phong NMCT trén tiéu chi
giam tdi da ty 1¢ mic phai hodc tai phat
trén BN c¢6 nguy co va dam bao su
dung an toan trong thoi gian dai, it giy
tac dung khong mong mudn. SPRC 1a
mot chat didu bién méi cua hydro

sunfua noi sinh, dugc phit trién dé giai
quyét van dé& cua viéc st dung hydro
sunfua. Khong gidng nhu ban than khi
va ngudn cung cap hydro sunfua ngoai
sinh, SPRC dugc thiét ké dé tic dong
thong qua viéc thic day hoat dong cia
cystathionine-y-lyase (CSE), mot loai
enzyme chuyén héa c6 thé tao ra hydro
sunfua ndi sinh c6 vai tro trong viéc
diéu tri cdc bénh tim mach nhu tang
huyét ap, xo vira dong mach va thiéu
mdu co tim cap tinh [6].

Thit dong mach vanh nhanh xudng
trude bén trdi dé tao mdé hinh NMCT
cdp 1a m6 hinh lan dau tién dugc dp
dung tai Viét Nam. Trudc day, trong
nudc thuong su dung Isoproterenol dé
gdy mo hinh NMCT cap [7]. Phuong
phdp nay mdc du thao tic don gian,
nhung c6 mot s6 nhuge diém, d6 12 mod
hinh khong dong déu, ty 1é thanh cong
thip va khdc biét giita cdc cd thé 1on
do dép mg thudc khdc nhau. Ngoai ra,
thoi gian gdy nhdi méu ngin; do do,
dic diém bénh ly cua moé hinh c6
nhiéu khdc biét so véi thuc € 1am
sang. Vi vdy, mo hinh NMCT cép bang
Isoproterenol it c6 gia tri trong nghién
ctru bénh ly va danh gid tac dung duogc
ly ctia thudc. Pong mach vanh nhdnh
Xuéng trudc trai la dong mach chinh
cung cap mdu cho tim trdi, néu bj that
c6 thé gdy NMCT & véch lién that va
tdm that trdi. M6 hinh ndy c6 ty 1é
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thanh cong va do dong déu cao, c6
nhiéu dic diém bénh 1y gidng véi thuc
té trén 1am sang; do d6, dugc ap dung
phd bién dé nghién ctru co ché bénh Iy
cling nhu dinh gid tic dung duogc ly
cta thudc trén dong vat.

Céc chi s6 men co tim cé do nhay,
d6 dic hiéu tdt, c6 thé dinh luong
duogc, da dugc sir dung va phat trién
rong rai trong nghién ctu va trng dung
1am sang trong bénh thiéu mau co tim.
Nong do cdc chi sé men c6 quan hé
mat thiét v6i lwong co tim hoai tir, gitip
chan dodn muc d6 ton thuong té bao
co tim [8]. Tinh trang thiéu oxy gy rdi
loan chuyén héa oxy hoéa té bao lam
phét sinh qua nhiéu gbéc tu do. Khi
thiéu oxy s& lam mat cAn bang giita
qud trinh thanh thai gbc tu do va qud
trinh san sinh goc tu do trong co thé.
Qué trinh thanh thai gdc ty do giam
hodc qud trinh san sinh gdc tu do ting
s& gy ton thuong cdc md, co quan [9].
Thong qua chudi phan tng oxy hdéa
cua cdc axit béo khong bao hoa trong
mang té bao va mang bao quan, 1am
san sinh peroxy hoa lipid, can tr¢ tinh
lru dong va tinh thdm cua mang va tao
ra cdc chat chuyén héa [10]. CK 1a mot
loai enzyme can thiét dé duy tri sy trao
d6i chat va hoat dong chirc ning trong
cdc té bao co tim binh thuong. Khi cdc
té bao co tim bi kich thich boi tinh
trang thiéu oxy, tinh toan ven cua
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mang té bao bi phd huy do sy tdn cong
ctia cdc gdc oxy tu do va cdc chat ndi
bao giai phéng vao hé thng tudn hoan,
ham lugng cua cdc enzym nay trong
huyét twong tang 1én rat nhiéu. Vi vay,
n6 c6 thé duge st dung nhu mot trong
nhirng chi tiéu dé ddnh gid ton thuong
td churc hodc té bao co tim [8].

Trong nghién ctru nay, ching to1
phat hién sau khi thét dong mach vanh
trai truéc nhanh xubéng & chudt, ham
luong CK va LDH trong huyét twong
tang 1én dang ké, ching to mang té bao
co tim da bi ton thuong, lam cho cac
enzym ndy giai phéng vio tuan hoan
mdu. Sy gia tdng 1o rét ham luong
MDA trong huyét twong phan anh réng
co tim bi ton thuong do thiéu oxy va
tich tu cdc san pham peroxy héa lipid.
SPRC gitp lam giam kich thudc vung
nhdi méu, giam ham lwong CK va
LDH giai phéng tir té bao co tim va
giam nong dd6 MDA trong huyét tuong.
Nhirng két qua nay cho thdy SPRC c6
tic dung bao vé rd rang ddi voi ton
thuong do thiéu mdu cuc bd co tim &
chudt. Két qua nghién ctru ciing cho
thdy SPRC c6 tic dung bao vé tim
mach twong duong Captopril.

Dé quan sit tiép tdc dung bao vé tim
mach cta SPRC c¢6 lién quan dén co
ché chéng oxy héa hay khong, nghién
ctru da tién hanh danh gia tic dung cta
SPRC véi cdc chat chéng oxy héa
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chinh, nhu SOD, CAT. SOD la mdt
loai enzyme chdng oxy héa c6 trong tat
ca cic té bao séng trong co thé. SOD
gitip ngan chin qua trinh oxy héa bang
cich chuyén d6i gbc siéu mudi
superoxide thanh oxy va hydro
peroxide (H,O,). Hydrogen peroxide
sau do s€ duogc loai bo béng cach hoat
dong cua cdc enzyme khic nhu
peroxidase va CAT thanh nudc khong
c6 tac dong tiéu cuc dén co thé. Pong
thoi, SOD con c6 kha nang kich hoat
céc h¢ thong chéng oxy héa khic trong
co thé, nhu glutathione peroxidase va
glutathione reductase. Nho do, SOD
gitip cin bang mdi trudng ndi bao va
giam thiéu tic dong gy tic hai tir gbc
tu do. CAT la enzym quan trong trong
qué trinh phan huy hydrogen peroxide
thanh oxy va nudc. CAT s€ tang cuong
téc do phan tmg phan huy hydrogen
peroxide va gitp chét nay duogc loai bo
ra khoi co thé tir d6 ngan chan sy hinh
thanh cédc chat oxy héa tu do giy hai.
Ngoai ra, CAT con bao vé t& bao
chéng lai cic tic dong cua gdc tu do va
chét oxy héa khdc. Vi vai trd chdng
oxy héa, CAT sé& gitip co thé duy tri
can bang va bao vé té bao tranh céc tic
nhan gay hai. Trong nghién clru nay,
chuot thi nghiém dugc cho uéng SPRC
hodc Captopril mot tuan trude khi that
dong mach vanh gdy NMCT cip. Két
qua cho thidy SPRC gitp cai thién hoat
tinh ciia cic enzym chéng oxy héa

trong md co tim sau t6n thuwong do
thiéu médu cuc bd. Cu thé SPRC lam
tang ndng do SOD va CAT trong huyét
tuong tir d6 @c ché san sinh cdc san
pham peroxy héa lipid ning cao kha
nang thanh thai gdc oxy tu do cua co
thé, han ché mtrc do ton thuong co tim.

KET LUAN

Trong nghién clru nay, ching t6i da
chitng minh dugc SPCR c¢6 tic dung
bdo vé t& bao co tim trén md hinh
NMCT cép & chudt, thé hién qua viéc
lam giam enzym CK, LDH va ting
hoat tinh enzym chéng oxy héa SOD,
CAT. Téac dyng cua SPCR tuong
duong vai Captopril.
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