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TAC DUNG UC CHE CUA HOPEAPHENOL VA MALIBATOL A TACH TU VO
CAY SAO PEN POI VOI ENZIM MANG VA QUA TRINH PUONG PHAN CUA VI
KHUAN GAY SAU RANG STREPTOCOCCUS MUTANS

Theo s6 liéu diéu tra gan day cua Vién Rang
Ham Mat Trung Uong, khoang 90% déan s6 Viét
Nam méc cac bénh vé ring miéng, trong d6 phé
bién nhat la sau rang va viém quanh rang. Bénh
sau rang 1a bénh truyén nhiém do vi khuén
duong miéng gay ra. Bénh siu rang gay anh
hudng t6i siic khde cua ngudi bénh, hon nita
chita tri bénh sau rang c6 chi phi cao. Trong s6
cdc vi khudn dudng miéng Streptococcus
mutans dugc coi 1a nguyén nhan chinh gay bénh
sau rang do vi khudn nay c6 kha nang sinh axit
va chiu axit [1, 4]. Cac nghién ctu trén thé gidi
cho thdy, viéc st dung chat khang khuén 1a bién
phdp hitu hiéu nhat hién nay dé phong ngira sau
rang va cac bénh rang miéng [8, 9]. Hién nay,
fluo vin duoc cho la mot chit khang khuin
chong sau rang c6 hiéu qua cao va dugc su dung
rong rai trong cic san pham vé sinh va bdo vé
rang. Tuy nhién, tinh trang nhiém fluo duogc
phat hién trong cdc cong dong dan cu da khién
céc nha nghién ctu phai can nhéc viéc sit dung
fluo va tim thém cédc chét méi dé c6 thé st dung
két hop véi fluo & nong do thap ma van cé hiéu
qua trong viéc chong sau rang.

Chat khang khuén tu nhién da va dang thu
hit dugc quan tam ctia nhiéu nha khoa hoc trén
thé gi6i va Viét Nam [3, 8, 10]. Tai Viét Nam,
két qua diéu tra cho thay nhiéu cay thuoc dan
gian nhu sao den, san thuyén, mang cut... c6
hoat tinh c ché sinh axit va diét vi khudn
S. mutans [9, 10]. Tac dung chong sau rang cua
cac dich chiét thuc vat dugc phat hién 1a c6 lién
quan dén kha nang tc ché cac enzim tham gia
cdc qud trinh sinh axit, chiu axit, tiéu thu oxy
hay cdc enzim chong tén thuong oxy héa [6].
Két qua nghién ctu trudc day cua ching toi [10]
cho thdy dich chiét ethanol tir vo cay sao den c6
tdc dung tc ché sinh axit, diét vi khudn S.
mutans. Gan day bang céc phuong phap sac ky,
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kh6i phé, cong hudng tir hat nhan chidng toi da
tach, tinh sach va xac dinh dugc cau triic cla hai
chat thuoc nhém polyphenol tir vo cay sao den
la hopeaphenol (Cs:H4,O,,) va malibatol A
(CsH,,0,) [11]. Trong bai bdo nay, ching toi
trinh bay nhitng két qua nghién ctu vé anh
hudng cta hopeaphenol va malibatol A tich
duoc tir vo cay sao den 1én mot s6 qud trinh sinh
ly, sinh héa ctia ching vi khuidn gay sau rang
S. mutans GS-5. Cac két qua nghién citu nay gép
phian hiéu 16 hon co ché€ tic dung cua
hopeaphenol va malibatol A doi vé6i S. mutans
lam co s& cho viéc ung dung cac chat nay vao
céc san phdm bao vé rang miéng.

Tw khoa: Streptococcus mutans, sau rang,
hopeaphenol, malibatol A.

I. PHUONG PHAP NGHIEN CUU
1. Nguyén liéu
Chung vi khuan Streptococcus mutans GS-5
la qua tang cua gido su Robert E. Marquis,
Trudong Pai hoc Rochester, My.
Hopeaphenol va malibatol A dugc tich chiét

tlr vo sao den theo quy trinh cia Nguyén Quang
Huy vacs. [11].
2. Phuong phap
a. Giit va nuoi cdy cdc chung vi khudn

Cac chang vi khuan ding cho nghién ctu
duoc gilt va cdy chuyén hang tuin lén moi
truong thach TSA (tryptic soy agar) cua hang
Difco (M¥). T€ bao dugc nuoi tinh hay nuoi ciy
lic & 37°C trong moi trudng chia 3% trypton,
0,5% dich chiét nim men va 1% glucose.
b. Chudn bi dich té'bao thdm

T€ bao sau khi nuoi dugc rita bang dung
dich mu6i khoing 1x (50 mM KCl, 1 mM
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MgC(l,) va duogc hoa lai trong dém Tris- HCI 50
mM, pH 7,5 ¢6 b6 sung MgCl, 1 mM, KCl 50
mM sao cho mat do t€ bao tuong duong OD700
= 14, b6 sung thém 10% toluen, 4 & 37°C trong
5 phit va r6i chuyén sang lam dong dd béng
nito 16ng trong 1 phit, budc lam dong-lam tan
duogc lap lai hai lan, toluen sau dé dugc loai bo
bang ly tam. Két ta t€ bao dugc hoa tan trd lai
trong dém Tris-HCl pH 7,5 v6i thé tich bang
1/10 thé tich ban dau. Dich t&€ bao chuén bi dugc
str dung trong céc thi nghiém véi enzim.
c. Tdc dung diét khudn cia cdc chdt nghién

cuu

Téac dung gay chét doi véi S. mutans duge
tién hanh theo phuong phap cua Phan va cs.
[12]. Tac dung gay chét cua cac chat nghién ctu
dugc dénh gid bang gia tri D= LogN/No, trong
d6 No 1a s6 vi khudn ban dau, N 14 s6 vi khuin
tai thoi diém nghién ctu. Gid tri D tuong tng
v6i LogN/No = -1 1a thoi gian can thiét dé 90%
quan thé vi khuén bi tiéu diét.
d. Cdc phuong phdp nghién citu enzim

Hoat tinh cia NADH oxidase duoc xac dinh
6 25°C theo phuong phdap cta Poole va
Claiborne [14]. Hoat d¢ enzim ATPase dugc xac
dinh theo phuong phdp cua Sturr va Marquis
[15]. Hoat do enzim phospho transferase system
(PTS) dugc xac dinh theo phuong phap cua Belli
va tap thé [2]. Hoat do enzim pyruvate kinase
(PK) dugc xac dinh nhu mo ta trong Phan va
Marquis [13 ], hoat do lactate dehydrogenase
dugc xdc dinh theo phuong phdp ctia Iwami va
cs. [5].

IL KET QUA VA THAO LUAN

1. Tac dung cua hopeaphenol va malibatol
A iic ché sinh axit va diét vi khuan S.
mutans GS-5

a. Tdch dung iic ché sy sinh axit cia S. mutans
GS-5 tir hopeaphenol va malibatol A

Kha nang gay sau rang cla S. mutans gan
lién véi dac tinh sinh axit manh clia né trong
moi truong du thira duong, chinh vi vay, tim
hi€u tdc dung tc ché€ kha nang sinh axit cua S.
mutans thuong la mot trong nhiing thi nghiém
khéi dau trong nghién ctu cdc chat chong sau
rang. Két qua hinh 1 cho thdy hopeaphenol va
malibatol A c¢6 tac dung tc ché sinh axit cua S.
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mutans GS-5. V6i nong do 4 mM sau 90 phait
thi nghiém pH & cdc mau nghién ctu dao dong
trong khoang tir 4,9 dén 5,1 trong khi & mau doi
chiing gid tri pH cu6i cung la 3,8. Hopeaphenol
va malibatol A c6 hoat tinh Gc ché su sinh axit
cta S. mutans twong duong véi cac phan doan
tich duoc tur dich chiét vd mang cut trong
nghién ctu cua Nguyén Thi Mai Phuong va
cs. [9].

Gia tri pH
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Hinh 1. Tac dung cua hopeaphenol va malibatol
A 1én su sinh axit cta S. mutans GS-5. D6i
chiing (4); hopeaphenol ([J]); malibatol A (A).

b. Tdc dung diét khudn S. mutans cia
hopeaphenol va malibatol A

Thi nghiém diét khuén S. mutans GS-5 dugc
chiing toi ti€én hanh tai pH 4 va pH 7. Két qua
nghién ctu cho thay, hopeaphenol v6i nong do 3
mM c6 gia tri D tuong ting & pH 4 1a 45 phit va
pH 7 la trén 60 phit. V6i nong d0 4 mM
malibatol A c¢6 gia tri D tuong tng 1a 16 va 32
phit & pH 4 va pH 7 (hinh 2). Két qua nay cho
thdy, hopeaphenol va malibatol A khong nhiing
¢6 tac dung tc ch€ sinh axit ma con ¢6 tac dung
diet vi khuin S. mutans. Kha nang giét
S. mutans clha hopeaphenol ciing nhu malibatol
A & pH 4 cao hon so v6i pH 7 va tuong tu nhu
két qua thu dugc tir dich chiét vo sao den [10].
Kha nang diét S. mutans & pH 4 t6t hon so véi
pH 7 cla hopeaphenol va malibatol A 1a rat
ding quan tam vi men rang bi bao mon trong
moi truong axit do S. mutans sinh ra va ban than
no lai séng dugc trong moi truong nay.
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Hinh 2. Kha nang diét S. mutans GS-5 tai pH 4 (trdi) va pH 7 (phai) cua hopeaphenol, malibatol A
D6i chiing (@); hopeaphenol 0,75 mM (A), 3 mM (H); malibatol A 1 mM (O), 4 mM (OJ).

2. Tac dung cua hopeaphenol va malibatol

A lén mét s6 enzim quan trong cua

S. mutans

Kha nang thich nghi moi trudng axit clia
S. mutans lién quan dén nhiéu co ché khac nhau,
trong d6 quan trong nhét la hoat dong bom
proton cua hé thong F-ATPase. Hé thong nay c6
chic nang bom proton ra ngoai, duy tri pH noi
bao 6n dinh trong t€ bao S. mutans khi moi
trudng ngoai bao bi axit héa [1, 15]. Dudng
phan va kha nang st dung dudng glucose la
chifc nang co ban clia cac vi khudn gay bénh sau
rang gitp ching ton tai va sinh trudng trong moi
truong axit [2]. Viéc nghién ctru anh hudng cta
cdc chit tinh sach 1én hoat do cdc enzim qua
trinh dudng phan, van chuyén dudng s& la co s&
cho viéc giai thich co ché tac dung cua cac chat
nay lén S. mutans [7, 13]. Dé kiém tra cac gia
thiét nay, ching to6i da nghién ctu tic dung cua
hopeaphenol va malibatol A 1én mot s6 enzim
quan trong cua S. mutans la F-ATPase, phospho
transferase, pyruvate kinase, lactate
dehydrogenase va NADH oxidase.

a. Tdc dung ctia hopeaphenol va malibatol A
lén hoat do AT Pase

F-ATPase la mot enzim trén mang t&€ bao, ¢
vai trd quan trong trong qué trinh van chuyén
proton qua mang, lién quan dén kha nang chiu
axit cta S. mutans. K& qua nghién ctu anh
hudng clia hopeaphenol va malibatol A va lén
hoat d0 F-ATPase (hinh 3) cho thdy

hopeaphenol nong do 1,3 mM hay malibatol A
nong do 0,75 mM tc ché 50% hoat d0 ATPase
cta S. mutans GS-5. VGi nong do hopeaphenol
va malibatol A trén 3 mM hoat do ATPase bi tic
ché€ t6i 80%. Tac dung tc ché ATPase cla
hopeaphenol va malibatol A giai thich mot phan
tdc dung diét vi khudn S. mutans GS-5 tai pH
axit ctia dich chiét vo sao den trong nghién ctu
truée day [10].
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Hinh 3. Anh hudng ctia hopeaphenol va
malibatol A 1én hoat do ATPase
cta S. mutans GS-5
Hopeaphenol (LJ); malibatol A (A).

b. Tdc dung ciia hopeaphenol va malibatol A
lén hoat d¢ phosphotranspherase (PTS)

Enzim chuyén géc phosphate (PTS) c6 vai
trd chinh trong viéc phosphoryl hod glucose &
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S. mutans. Do vay ching toi da ti€én hanh tim
hiéu tdc dung ctia hopeaphenol va malibatol A
1én hoat do ctia enzim nay & S. mutans GS-5. T&
bao tha&m dugc u véi hopeaphenol hay malibatol
A & céc nong do khac nhau trong 10 phdt, sau
d6 hoat do enzim con lai dugc xac dinh. Két qua
thi nghiém (hinh 4) cho thdy hai hop chit nay &
nong do 0,75 mM da tc ché duoc 50% hoat do
cua PTS. Véi nong do cac hop chat tang trén 1,5
mM hoat do PTS chi con lai dudi 30%. Tac
dung tc ch€& PTS gop phan giai thich nguyén
nhan hopeaphenol va malibatol A va dich chiét
Sao den tc ch€ su sinh axit clia S. mutans GS-5.
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Hinh 4. Anh hudng ctia hopeaphenol va
malibatol A Ién hoat do enzim
phosphotranspherase cta S. mutans GS-5
Hopeaphenol (W ); malibatol A (A).

c¢. Tdc dung cua hopeaphenol va malibatol A
lén hoat do lactate dehydrogenase
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Hinh 5. Anh hudng cia hopeaphenol va
malibatol A lén hoat d¢ lactate dehydrogenase
cua S. mutans GS-5
Hopeaphenol (A); malibatol A (LJ).
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Chiing toi ciling tién hanh nghién ctu anh
hudng cta hopeaphenol va malibatol A t6i
lactate dehydrogenase, la enzim xtic tidc cho
phan tng chuyén hoé pyruvate thanh lactate véi
su ¢6 mat cia NADH. Kha nang tc ch€ hoat do
ctia hopeaphenol, malibatol A ddi véi lactate
dehydrogenase 1a thidp hon so véi tic dung cta
ching lén F-ATPase hay PTS. Véi nong do
tuong ung la 2,5 mM va 2,3 mM cla
hopeaphenol va malibatol A, 50% hoat do cla
enzim lactate dehydrogenase bi tic ché€ (hinh 5).

d. Tdc dung cua hopeaphenol va malibatol A
lén hoat do pyruvate kinase

Pyruvate kinase 1a mot trong cic enzim clia
qué trinh duong phan. Enzim nay xdc tic cho
phan tng chuyén hod phosphoenol pyruvate khi
c¢6 madt ADP thanh pyruvate va ATP. Tuong tu
nhu d6i véi lactate dehydrogenase, & nong do
tuong tng 2,5 mM va 2,2 mM, hopeaphenol va
malibatol A tc ché 50% hoat do clua pyruvate
kinase (hinh 6). Viéc tic ché€ pyruvate kinase ctia
hopeaphenol, malibatol A gép phan giai thich vi
sao dich chiét Sao den ciing nhu cac hgp chat
nay di uc ché qud trinh san xuat axit cua S.
mutans GS-5.

Hoat d6 con lai (%)
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Hinh 6. Anh hudng ctia hopeaphenol va
malibatol A 1én hoat do piruvate kinase cua
S. mutans GS-5
Hopeaphenol (A); malibatol A (OJ).

e. Tdc dung cua hopeaphenol va malibatol A
lén hoat do NADH oxidase

Trong qué trinh ho hap céc vi khuin xoang
miéng sinh ra cdc goc oxy hoat dong cé kha
nang gay ton thuong oxy hoa lén t€ bao [7, 14].



Dé bao vé t&€ bao khdi tén thuong oxy hod, hang
loat cdc enzim bdo vé da dugc sinh téng hgp
trong d6 c6 NADH oxidase (NOX). Nho NADH
oxidase, qua trinh khir don tri oxy dugc han ché,
do d6 han ché& qua trinh hinh thanh g6c oxy hoat
dong. Do vay, NADH oxidase 1a enzim cht yéu
tieu thu oxy cta vi khudn S. mutans va duoc
xem 1 ¢6 vai trd chong ton thuong oxy hoa. Két
qua thu dugc (hinh 7) cho thdy NADH oxidase
da bi miat t6i 50% hoat d0 khi c6 mat
hopeaphenol ¢ nong do 1,5 mM va malibatol A
6 néng do 1 mM. Nhu vay, NOX kha nhay cam
v6i hopeaphenol va malibatol A

o
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Hinh 7. Anh hudng cia hopeaphenol va
malibatol A 1én hoat d0 NADH oxidase cua S.
mutans GS-5
Hopeaphenol (A); malibatol A (OJ).

1. KET LUAN

Hopea phenol, malibatol A c6 tic dung uc ché
sinh axit va giét vi khudn S. mutans.

Co ché tac dung ctia hopea phenol, malibatol
A1én S. mutans c6 thé do cdc chat nay e ché hoat
dd cidc enzim phosphoryl hod dudng, lactate
dehydrogenase, pyruvate kinase lién quan dén céac
qua trinh sinh axit, ATPase lién quan dén qua trinh

chiu axit va NADH oxidase lién quan dén qua
trinh tiéu thu oxy.
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EFFECTS OF HOPEAPHENOL AND MALIBATOL A ISOLATED FROM BARK
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.

Ngay nhdn bai: 29-4-2009
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