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TAC DUNG irc CHE CUA HOPEAPHENOL VA MALIBATOL A TACH TlT VO 
CAY SAO DEN DOI VClI ENZIM MANG VA QUA TRINH DUCiNG PHAN CUA VI 

KHUAN GAY SAU RANG STREPTOCOCCUS MUTANS 

Theo so lieu didu tra gin day cua Vien Rang 
Ham Mat Trung Uong, khoang 90% dan sd Viet 
Nam mic cac benh vd rang mieng, trong dd phd 
bien nhat la sau rang va viem quanh rang. Benh 
sau rang la benh truydn nhidm do vi khuin 
dudng mieng gay ra. Benh sau rang gay anh 
hudng tdi sQc khde cua ngudi benh, ban nua 
chua tri benh sau rang cd chi phi cao. Trong sd 
cac vi khuin dudng mieng Streptococcus 
mutans dugc coi la nguyen nhan chfnh gay benh 
sau rang do vi khuin nay cd kha nang sinh axit 
va chiu axit [1,4]. Cac nghien cQu tren the gidi 
cho thay, viec sQ dung chit khang khuin la bien 
phap huu hieu nhat hien nay dd phdng ngQa sau 
rang va cac benh rang mieng [8, 9]. Hien nay, 
fluo vln dugc cho la mdt chat khang khuin 
chd'ng sau rang cd hieu qua cao va dugc su dung 
rdng rai trong cac sin phim ve sinh va bao ve 
rang. Tuy nhien, tinh trang nhiem fluo dugc 
phat hien trong cac cdng ddng dan cu da khien 
cac nha nghien cQu phii can nhlc viec su dung 
fluo va tim them cac chat mdi dd cd the su dung 
ket hgp vdi fluo d ndng do tha'p ma vln cd hieu 
qua trong viec chd'ng sau rang. • ' 

Chat khang khuin tu nhien da va dang thu 
hut dugc quan tam cua nhidu nha khoa hgc tren 
the gidi va Viet Nam [3, 8, 10]. Tai Viet Nam, 
ket qua dieu tra cho thiy nhidu cay thud'c dan 
gian nhu sao den, sin thuydn, mang cut... cd 
boat tinh Qc che sinh axit va diet vi khuin 
5. mutans [9, 10]. Tac dung chd'ng sau rang cua 
cac dich chiet thuc vat dugc phat hien la cd lien 
quan den kha nang Qc che cac enzim tham gia 
cac qua trinh sinh axit, chiu axit, tieu thu oxy 
hay cac enzim chd'ng tdn thuong oxy hda [6]. 
Ke't qui nghien cuu trudc day cua chung tdi [10] 
cho tha'y dich chiet ethanol tu vd cay sao den cd 
tac dung Qc che sinh axit, diet vi khuin S. 
mutans. Gin day bang cac phuong phap sic ky. 
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khd'i phd, cdng hudng tu hat nhan chung tdi da 
tach, tinh sach va xac dinh dugc d u true cua hai 
chit thudc nhdm polyphenol tQ vd cay sao den 
la hopeaphenol (C5f,H420,2) va malibatol A 
(C28H20O7) [11]. Trong bai bao nay, chung tdi 
trlnh bay nhung ket qua nghien cQu vd anh 
hudng cua hopeaphenol va malibatol A tach 
dugc tQ vd cay sao den len mdt so qua trinh sinh 
ly, sinh hda cua chung vi khuin gay sau rang 
S. mutans GS-5. Cac ke't qui nghien cuu nay gdp 
phln hidu rd ban co che tac dung cua 
hopeaphenol va malibatol A dd'i vdi S. mutatis 
lam CO sd cho viec Qng dung cac chat nay vao 
cac san phim bao ve rang mieng. 

Tif khod: Streptococcus mutans, sau rang, 
hopeaphenol, malibatol A. 

I. PHUONG P H A P NGHIEN CtJU 

1. Nguyen lieu 

Chimg vi khuan Streptococcus mutans GS-5 
la qua tang cua giao su Robert E. Marquis, 
Trudng Dai hgc Rochester, My. 

Hopeaphenol va malibatol A dugc tach chiet 
tQ vd sao den theo quy trinh cua Nguydn Quang 
Huy va cs. [11]. 

2. Phuong phap 

a. Glu vd nuoi cd'y cdc cluing vl khudn 

Cac chung vi khuin dung cho nghien cQu 
dugc giQ va d y chuyen hang tuln len mdi 
trudng thach TSA (tryptic soy agar) ciia hang 
Difco (My). Te bao dugc nudi tlnh hay nudi d y 
lie d 37°C trong mdi trudng chQa 3% trypton, 
0,5% dich chiet nlm men va 1% glucose. 

h. Chudn hi dich te'hdo thdm 

Te bao sau khi nudi dugc rua blng dung 
dich mud'i khoang Ix (50 mM KCl, 1 mM 
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MgClj) va duac hoa lai trong dem Tris- HCl 50 
mM, pH 7,5 cd bd sung MgClz 1 mM, KCl 50 
mM sao cho mat do te bao tuang duang OD700 
= 14, bd sung them 10% toluen, u d 37°C trong 
5 phut va rdi chuyen sang lam ddng da blng 
nito ldng trong 1 phut, budc lam ddng-lam tan 
dugc lap lai hai lln, toluen sau dd dugc loai bd 
blng ly tam. Ket tua te bao dugc hda tan trd lai 
trong dem Tris-HCl pH 7,5 vdi thd tfch bang 
1/10 the tich ban diu. Dich te bao chuin bi dugc 
sQ dung trong cac tbi nghiem vdi enzim. 

c. Tdc dung diet khudn cua cdc chd't nghien 
cdu 

Tac dung gay chet dd'i vdi S. mutans dugc 
tien hanh theo phuang phap cua Phan va cs. 
[12]. Tac dung gay che't cua cac chat nghien cQu 
dugc danh gia blng gia tri D= LogN/No, trong 
dd No la so vi khuin ban dau, N la sd vi khuin 
tai thdi didm nghien cQu. Gia tri D tuong Qng 
vdi LogN/No = -1 la thdi gian d n thiet dd 90% 
quin thd vi khuin bi tieu diet. 

d. Cdc phifoiig phdp nghien cifu enzim 

Hoat tfnh cua NADH oxidase dugc xac dinh 
d 25°C theo phuang phap cua Poole va 
Claiborne [14]. Hoat do enzim ATPase dugc xac 
dinh theo phuong phap cua Sturr va Marquis 
[15]. Hoat do enzim phospho transferase system 
(PTS) dugc xac dinh theo phuang phap cua Belli 
va tap the [2]. Hoat do enzim pyruvate kinase 
(PK) dugc xac dinh nhu md ta trong Phan va 
Marquis [13 ], boat do lactate dehydrogenase 
duoc xac dinh theo phuang phap cua Iwami va 
cs.'[5]. 

n. KET QUA vA THAO LUAN 

1. Tac dung cua hopeaphenol va malibatol 
A lie che sinh axit va diet vi khuan S. 
mutans GS-5 

a. Tdch diing ifc die sif sinh axit ciia S. mutans 
GS-5 tii hopeaphenol vd malibatol A 

Kha nang gay sau rang cua S. mutans gin 
lidn vdi dac tfnh sinh axit manh cua nd trong 
mdi trudng du thQa dudng, chinh vi vay, tim 
hidu tac dung Qc che kha nang sinh axit cua S. 
mutans thudng la mdt trong nhung thi nghiem 
khdi diu trong nghien cQu cac chat chd'ng sau 
rang. Ke't qua hinh 1 cho tbly hopeaphenol va 
malibatol A cd tac dung Qc che sinh axit cua S. 

mutans GS-5. Vdi ndng do 4 mM sau 9i) phut 
thi nghiem pH d cac mlu nghien cuu dao ddng 
trong khoang tu 4,9 den 5,1 trong khi d mlu ddi 
chung gia tri pH cud'i cung la 3,8. Hopeaphenol 
va malibatol A cd boat tinh Qc che su sinh axit 
cua S. mutans tuang duang vdi cac phan doan 
tach dugc tQ dich chiet vd mang cut trong 
nghien cQu cua Nguydn Thi Mai Phuong va 
cs. [9]. 
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Hinh 1. Tac dung cua hopeaphenol va malibatol 
A len su sinh axit cua S. mutans GS-5. Ddi 
chQng ( • ) ; hopeaphenol (D); malibatol A (A). 

h. Tdc dung diet khudn S. mutans ciia 
hopeaphenol vd malibatol A 

Thi nghiem diet khuin S. mutans GS-5 dugc 
chung tdi tien hanh tai pH 4 va pH 7. Ket qua 
nghien ctru cho tbly, hopeaphenol vdi ndng do 3 
mM cd gia tri D tuong Qng d pH 4 la 45 phut va 
pH 7 la tren 60 phut. Vdi ndng do 4 mM 
malibatol A cd gia tri D tuong Qng la 16 va 32 
phut d pH 4 va pH 7 (hinh 2). Ket qua nay cho 
tbly, hopeaphenol va malibatol A khdng nhung 
cd tac dung uc che sinh axit ma cdn cd tac dung 
diet vi khuin S. mutans. Kha nang giet 
S. mutans cua hopeaphenol cung nhu malibatol 
A d pH 4 cao ban so vdi pH 7 va tuang tu nhu 
ket qui thu dugc tQ dich chie't vd sao den [10]. 
Kha nang diet S. mutans d pH 4 td't ban so vdi 
pH 7 cua hopeaphenol va malibatol A la rat 
dang quan tam vi men rang bi bao mdn trong 
mdi trudng axit do S. mutans sinh ra va ban than 
nd lai sd'ng dugc trong mdi trudng nay. 
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Hinh 2. Khi nang diet S. mutans GS-5 tai pH 4 (trai) va pH 7 (phai) cua hopeaphenol, malibatol A 
Ddi chiing ( • ) ; hopeaphenol 0,75 mM (A), 3 mM (•); malibatol A 1 mM (O), 4 mM (D). 

2. Tac dung ciia hopeaphenol va malibatol 
A len mgt sd enzim quan trgng cua 
S. mutans 

Kha nang thich nghi mdi trudng axit cua 
S. mutans lien quan de'n nhidu co che khac nhau, 
trong dd quan trgng nha't la boat ddng bam 
proton cua he thdng F-ATPase. He thd'ng nay cd 
chQc nang bom proton ra ngoai, duy tri pH ndi 
bao dn dinh trong te bao S. mutans khi mdi 
trudng ngoai bao bi axit hda [1, 15]. Dudng 
phan va kha nang sQ dung dudng glucose la 
chQc nang co ban cua cac vi khuin gay benh sau 
rang giup chQng tdn tai va sinh trudng trong mdi 
trudng axit [2]. Viec nghien cQu Inh hudng cua 
cac chit tinh sach len boat do cac enzim qua 
trinh dudng phan, van chuydn dudng se la co sd 
cho viec giai thich co che tac dung cua cac chit 
nay len S. mutans [7, 13]. Dd kidm tra cac gia 
thie't nay, chung tdi da nghien cQu tac dung cua 
hopeaphenol va malibatol A len mdt sd enzim 
quan trgng cua S. mutans la F-ATPase, phospho 
transferase, pyruvate kinase, lactate 
dehydrogenase va NADH oxidase. 

a. Tdc dung ciia hopeaphenol vd malibatol A 
len hogt do ATPase 

F-ATPase la mdt enzim tren mang te bao, cd 
vai trd quan trgng trong qua trinh van chuydn 
proton qua mang, lien quan de'n kha nang chiu 
axit cua S. mutans. Ke't qua nghien cQu anh 
hudng cua hopeaphenol va malibatol A va len 
boat do F-ATPase (hinh 3) cho thay 

hopeaphenol ndng do 1,3 
ndng do 0,75 mM Qc che 
cua S. mutans GS-5. Vdi 
va malibatol A tren 3 mM 
che tdi 80%. Tic dung 
hopeaphenol va malibatol 
tac dung diet vi khuin S 
axit cLia dich chie't vd sao 
trudc day [10]. 
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50% boat do ATPase 
ndng do hopeaphenol 
boat do ATPase bi Qc 
Qc che ATPase cua 

A giai thich mdt phln 
mutans GS-5 tai pH 

den trong nghien cQu 
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Hinh 3. Anh hudng cua hopeaphenol va 
malibatol A len boat do ATPase 

cua 5. mutans GS-5 
Hopeaphenol (D): malibatol A (A). 

b. Tdc dung eda hopeaphenol vd malibatol A 
lin hogt do phosphotranspherase (PTS) 

Enzim chuydn gd'c phosphate (PTS) cd vai 
trd chfnh trong viec phosphoryl boa glucose d 
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S. mutatis. Do vay chung tdi da tie'n hanh tim 
hidu tac dung cua hopeaphenol va malibatol A 
len hoat do cua enzim nay d S. mutans GS-5. Te 
bao thim dugc u vdi hopeaphenol hay malibatol 
A d cac ndng do khac nhau trong 10 phut, sau 
dd boat do enzim cdn lai dugc xac dinh. Ket qua 
thi nghiem (hinh 4) cho thay hai hgp chat nay d 
ndng do 0,75 mM da uc che dugc 50% boat do 
ciia PTS. Vdi ndng do cac hgp chat tang tren 1,5 
mM boat do PTS chi cdn lai dudi 30%. Tac 
dung Qc che PTS gdp phln giai thich nguyen 
nhan hopeaphenol va malibatol A va dich chie't 
Sao den Qc che su sinh axit cua S. mutans GS-5. 
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Hinh 4. Anh hudng cua hopeaphenol va 
malibatol A len boat do enzim 

phosphotranspherase cua S. mutans GS-5 
Hopeaphenol ( • ); malibatol A (A), 

Tdc diing ciia hopeaphenol vd malibatol A 
len hogt do lactate dehydrogenase 
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Hinh 5. Anh hudng cua hopeaphenol va 
malibatol A len hoat do lactate dehydrogenase 

cua S. mutans GS-5 
Hopeaphenol (A); malibatol A (D). 
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Chung tdi cung tien hanh nghien cuu anh 
hudng cua hopeaphenol va malibatol A tdi 
lactate dehydrogenase, la enzim xuc tac cho 
phan Qng chuydn hoa pyruvate thanh lactate vdi 
su cd mat cua NADH. Kha nang u'c che hoat do 
cua hopeaphenol malibatol A ddi vdi lactate 
dehydrogenase la tha'p ban so vdi tac dung cua 
chung len F-ATPase hay PTS. Vdi ndng do 
tuang Qng la 2,5 mM va 2,3 mM ciia 
hopeaphenol va malibatol A, 50% hoat do cua 
enzim lactate dehydrogenase bi Qc che (hinh 5). 

d. Tdc dung ciia hopeaphenol vd malibatol A 
ldi hogt do pyruvate kinase 

Pyruvate kinase la mdt trong cac enzim ciia 
qua trinh dudng phan. Enzim nay xiic tac cho 
phan Qng chuydn hoa phosphoenol pyruvate khi 
cd mat ADP thanh pyruvate va ATP. Tuong tir 
nhu dd'i vdi lactate dehydrogenase, d ndng do 
tuong ung 2.5 mM va 2,2 mM, hopeaphenol va 
malibatol A Qc che 50% hoat do cua pyruvate 
kinase (hinh 6). Viec Qc che pyruvate kinase ciia 
hopeaphenol, malibatol A gdp phln giai thich vl 
sao dich chiet Sao den cung nhu cac hgp chat 
nay da Qc che qua trinh san xult axit cua S. 
mutans GS-5. 
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Hinh 6. Anh hudng cua hopeaphenol va 
malibatol A len hoat do piruvate kinase cua 

iS". mutans GS-5 
Hopeaphenol (A); malibatol A (D). 

e. Tdc dung ciia hopeaphenol vd malibatol A 
lin hogt do NADH oxidase 

Trong qua trlnh hd hip cac vi khuin xoang 
mieng sinh ra cac gd'c oxy boat dgng cd kha 
nang gay tdn thuong oxy boa len te bao [7, 14], 



De bio ve te bao khdi tdn thuong oxy boa, hang 
loat cac enzim bio ve da dugc sinh tdng hgp 
trong dd cd NADH oxidase (NOX). Nhd NADH 
oxidase, qua trinh khu don tri oxy dugc han che, 
do dd ban che qua trinh hinh thanh gd'c oxy boat 
ddng. Do vay, NADH oxidase la enzim chu yeu 
tieu thu oxy cua vi khuin S. mutans va dugc 
xem la cd vai trd chd'ng tdn thuong oxy boa. Ke't 
qua thu dugc (hinh 7) cho tbly NADH oxidase 
da bj mit tdi 50% boat do khi cd mat 
hopeaphenol d ndng do 1,5 mM va malibatol A 
d ndng do 1 mM. Nhu vay, NOX kha nhay d m 
vdi hopeaphenol va malibatol A 
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Hinh 7. Anb budng cua hopeaphenol va 
malibatol A len boat do NADH oxidase cua S. 

mutans GS-5 
Hopeaphenol (A); malibatol A (D). 

HI. KET LUAN 

Hopea phenol, malibatol A cd tac dung Qc che 
sinh axit va giet vi khuin S. mutans. 

Co che tac dung cua hopea phenol, malibatol 
A len S. mutans cd the do cac chat nay Qc che boat 
do cac enzim phosphoryl boa dudng, lactate 
dehydrogenase, pyruvate kinase lien quan den cac 
qua trinh sinh axit, ATPase lien quan de'n qua trinh 

chiu axit va NADH oxidase hen quan den qua 
trinh tieu thu oxy. 
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EFFECTS OF HOPEAPHENOL AND MALIBATOL A ISOLATED FROM BAiiK 
OF HOPEA ODORATA ROXB ON MEMBRANE ENZYMES AND GLYCOLYSIS 

OF STREPTOCOCCUS MUTANS 

NGUYEN QUANG HUY, PHAN TUAN NGHIA 

SUMMARY 

Hopeaphenol and malibatol A isolated from the bark of Hopea odorata Roxb were found to have a 
multitarget effect for the dental caries pathogen Streptococcus mutans. Hopeaphenol and malibatol A at a 
concentration of 4 mM inhibited acid production by Streptococcus mutans GS-5 in a pH-drop assay with 
excess glucose. Both the compounds at milimolar concentrations were also found to be highly lethal for S. 
mutans GS-5 and their lethal effect at pH 4 was stronger than that at pH 7. Our further studies indicated that 
hopeaphenol and malibatol A in the same range of concentrations inhibited the activity of membrane enzymes 
(F-ATPase, phosphoenol pyruvate: phosphotransferase system), glycolyic enzymes (pyruvate kinase, lactate 
dehydrogenase) and NADH oxidase of S. mutans. The obtained results suggested that the two compounds 
could have a potential use in oral care products. 
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