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1. PAT VAN PE

Sau rang l1a mot trong nhitng bénh ring miéng phd bién nhét hién nay va dang
¢6 xu hudng ngay mot ting 1én & cac nude dang phat trién [2]. Theo s6 liéu ciia Hoi
Réang Ham Mt c6 t61 hon 90% dan sb Viét Nam dang c6 cac van dé vé rang mi¢ng,
trong d6 phod bién nhét 13 sdu rang dan dén mét ring. Ngay ca & Hoa Ky, ty 18 sau
rang hién nay van con t6i 84% ¢ I{ra tudi thanh nién [2, 3].

Trong sb céc vi khuan xoang miéng, Streptococcus mutans dugc xem la a6i
tuong nghién ciru dién hinh vi n6 1a tic nhan giy siu rang chi yéu & nguoi. Vi
khuan nay ton tai trén mang bam ring véi 2 dic tinh giy bénh quan trong la: 1) kha
ning sinh axit cao; ii) kha ning sinh biofilm manh do né c¢6 kha ning san xuit cac
exopolysaccharide (EPS), bd khung chinh cta biofilm [4, 6, 7]. Trong d6, kha nang
sinh EPS ctia S. mutans gan diy dugc xem 13 nhan té gdy bénh quan trong nhat, can
duoc quan tam nghién ctru. Kiém soat cac dic tinh gay bénh cua S. mutans 1a bién
phép quan trong ngan ngura sau rang.

Str dung chét khang khuan trong cc san pham vé sinh rang miéng 1a mot trong
nhing bién phap phong chdng siu ring co hiéu qua nhat hién nay. Tuy nhién, viéc
xudt hién hién twong bénh nhiém fluor (fluorosis) do str dung lau dai céc san pham vé
sinh rang miéng c¢6 chira fluor da khién cho cac nha nghién ciru va cac cong ty san
xudt cac san pham vé sinh ring miéng phai tim kiém thém nhiing hop chat méi dé c6
thé thay thé fluor hay két hop véi fluor, nhung & ndng d6 thap hon ma van ¢o hiéu qua
chdng sdu ring cao [8]. Hang loat cac chat khang khuan méi bao gdm nhiing chét tong
hop va tu nhién nhu céc axit yéu, din xuét cta cac axit béo, triclosan, mudi kim loai
va ca nhitng chat c6 ngudn gdc tir thuc vat da duge nghién ciru va thir nghiém. Viée
tim kiém va st dung nhirng chét khang khuén tu nhién, dic biét 1a cac chét c6 nguén
gbc thuc vat (phytochemicals) dang rat duoc quan tm.

Maing cut (Garcinia mangostana L.) 1 ciy an qua trong phd bién & cac nudc
nhiét déi nhu Viét Nam. Céc nghién ctru trude dy di chi ra rang vo qua mang cut
rat giau hop chat polyphenol thuc nhém chit xanthone, trong d6 c6 a-mangostin c6
rat nhiéu dic tinh quy nhu khang khuan, khang nim, khang ung thw, khang viém...
[1, 5, 9]. Nhimng két qua nghién ctru di cong bd cho thdy o-mangostin trong vé qua
mang cut co6 hoat tinh Gc ché sy sinh trudng, su sinh acid, ho hép, e ché su tao
biofilm va diét vi khuan giy siu rang S. mutans manh [1, 9, 10]. Véi mong mudn
mg dung o-mangostin trong viéc san xuit mot san pham vé sinh ring miéng méi,
nhom tac gia da tién hanh tao va dénh gia tic dung khang siu ring cua nudc suc
miéng (NSM) chira o- mangostin tir vo qua méng cut va di khang dinh NSM chua a-
mangostin c6 thé trién khai Gmg dung.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vatliéu

- Chung vi khqén S. mutans GS-5 do Phong Hoéa sinh thuc vat, Vién Cong
nghé sinh hoc cung cap.

- a-mangostin chuan (Sigma, M¥).

- o-mangostin bao ché NSM (LMN International LTD, Trung Quéce).

- Méi trudng nudi cdy vi khuan (Difco, M¥).

- Ban silicagel trang sin 60 F254 25, tim nhom 20 x 20 cm (Merk, Bic).

2.2. Phuwong phap nghién ctru

2.2.1. Do murc dp sinh axit cua té bao

Chung vi khuan S. mutans dugc gitr va cdy chuyén hang tudn trén moi truong
tryptic soy agar. Vi khuan nudi cidy ¢ 37°C trong mdi truong TYG chita 3%
tryptone, 0,5% dich chiét ndm men va 1% glucose. Vi thi nghiém biofilm, S.
mutans duoc nudi cay trong mdi trudng 3% tryptone, 0,5% cao ndm men va 1%
sucrose (TYS). Panh gia kha ning sinh axit cia té bao thong qua viéc 1am giam pH
ctia mdi trudng bén ngoai. Cac gia tri pH tai mdi thoi diém nghién ctru duge do bang
may do pH (pH 225 Mettler Toledo). Té bao duoc rira 2 1an véi dung dich mubi c6
KCl 50 mM va MgCl, 1 mM. pH cua dung dich té bao duoc chinh dén 7,2 bang
KOH 1M. Glucose duoc bd sung dat ndng do 0.4%, dam bao méi truong du thira co
chat cho qua trinh dudng phén [9].

2.2.2. Tao va xdc dinh sinh khéi biofilm

Biofilm duoc hinh thanh trén dia nhwa 96 giéng. 50 pl dich nudi cay 16 gio
cta S. mutans duge diéu chinh dén OD (590 nm) 0,02 va cho vao céc giéng di co
chtra 100 uL moi truong TYS. Dung dich nudc stic miéng chlra a-mangostin, dung
dich NSM X (ddi chimg duong), ethanol 25% (d6i ching am) dugc thém vao. Ban
nhua 96 giéng sau d6 duoc t 24 gio ¢ 37°C. Sau 24 gid nudi cdy, cac gleng dugc
lam kho va rira 2 1an v6i dung dich phosphate buffered saline (PBS) dé loai bo té
bao khong bam dinh.

Biofilm tao thanh trén cac giéng duoc nhudm véi 0.4% tim két tinh trong 10
phut. Phan thudc nhuém khong bam dinh dugc rua 3 14n véi PBS. Thudc nhudém tim
tinh thé bam dinh trén biofilm dugc phan hap phu bang cach thém 100 ul axit axetic
33% vao mdi giéng va lic nhe trong vong 20 phut. Gia tri OD tai 590 nm dugc do va
tinh nhu 13 % biofilm tao thanh so v&i mau dbi chiung (25% ethanol) [10]. Sau 5
ngdy nudi cdy, biofilm dugc thu hoach, siéu am va dung dé danh gia. Sinh khéi
biofilm dugc thu lai sau khi Iy tam 10.000 g trong 10 phut & 4°C. Sinh khéi duogc rira
2 14n v6i nude cét loai ion va xac dinh trong luong kho [10].

2.2.3. Danh gia sw tich liiy cua a-mangostin trén biofilm

Biofilm duoc thu hoach sau 68 gid nudi cdy bang siéu am va ly tim & 9.500 g
trong 10 phut ¢ 4°C. Rua tiia biofilm 2 lan véi nudc loai ion. o-mangostin dugc
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phan hip phu bang rira véi ethanol 100% (Sigma). Ham lugng a-mangostin trén moi
biofilm duoc phan tich bang may sic ky long hiéu ning cao HPLC (Alliance series
2695, detector PDA 2996 Waters, My). o-mangostin thuong mai (Sigma) st dung
1am chét chuan. Cac thong s6 duoc sir dung trén cot HPLC: C18 RP (4.6 x 150 mm),
5um; pha dong: H,O thém 0,1% axit formic (kénh A) va acetonitrile (kénh B), toc
d6 dong: gradient 1ml/min, detector PDA: 315 nm.

2.2.4. Ddnh gid dp én dinh ciia sdn phiam

Panh gia do 6n dinh ciia san pham bang cach theo ddi cac chi tiéu cam quan,
dinh tinh SU | cd mat cua a-mangostin va hoat tinh khang sy sinh axit ciia dung dich
NSM sau mdi 2 thang trong vong 8 thang. Dinh tinh o-mangostin bang phuong phap
sc ky 16p mong. Viée phan tich dugc thyc hién trén cac ban sac ky da dugc chuan
bi san c6 do day Imm (60 F254, Merck). H¢é dung moi hexane: acetone ti 1€ 3:1. Sau

khi khai trién sic ky, ban sic ky duoc lam kho & nhiét do phong. Mau sic cac vach
duogc quan sat dudi anh sang thudng hodc bang hoi NHj.

2.2.5. Xie ly 50 lidu

Xtr 1y s6 liéu bang phuong phap thfmg ké st dung tiéu chuéan t-test hodc
ANOVA trong truong hop so sanh nhiéu mau véi gid tri p < 0,05.

3. KET QUA VA BAN LUAN

3.1. Thanh phén c¢éng thitc NSM

Duya trén nhimng két qua nghién ciru thu dugc trude day [1, 9, 10] va cac cong
bb vé thanh phan NSM thuong mai hién nay, nhom tic gia da tién hanh bao ché
nude suc miéng chira a-mangostin & ndng do 150 uM. Nong do nay c6 kha ning
khang vi khuén S. mutans trén biofilm tot nhat, két hop voi fluoride, tinh dau va mot
s6 chat hoa hoc khac nhim ting cuong va duy tri sy 6n dinh cta san phdm. Cong
thuc NSM chtra a-mangostin dugc trinh bay ¢ bang 1.

Bang 1. Thanh phan NSM chtra a-mangostin

Thanh phan Ham lugng
(1L
Sorbitol 100 g
Ethanol 110 mL
a-Mangostin 65 mg
NaF 250 mg
Natri benzoat 25¢g
Tween 80 320 mg
Menthol 360 mg
Eucaliptol 720 mg
Nuéc tinh khiét vd 20 L
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3.2. Danh gia tac dung cuia NSM
3.2.1. Khd nang irc ché sw sinh axit

Kha ning tc ché sy sinh axit cta vi khuan S. mutans duoc danh gia théng qua
viéc xac dinh kha nang trc ché giam pH mdi trudong cua cac té bao S. mutans khi xu
1y v6i cac dung dich NSM dugc minh hoa ¢ hinh 1.
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Hinh 1. Kha ning e ché sinh axit ctia té bao vi khuan S. mutans cia NSM

Hinh 1 cho théy cac dung dich NSM tao dugc uc ché 15 rét su sinh axit cua vi
khuin S. mutans trén biofilm. Gia trj pH cudi cung thu dugc véi NSM chira a-
mangostin va NSM X lan luot 1a 4,9 va 5,1, trong khi & mau dbi chung la 3,9. Nhu
vay, kha nang wrc ché sy sinh axit ctia S. mutans tuong duong voi dung NSM X.

3.2.2. Khd nang vc ché sw hinh thanh biofilm (mdng bam rang)

Dé danh gia kha niang han ché su tao mang bam ring cua dung dich NSM trén
mo hinh biofilm nhan tao, cac biofilm cua S. mutans dugc xtt ly voi NSM chua a-
mangostin va NSM X (hinh 2).
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Hinh 2. Kha ning trc ché sy hinh thanh bioifilm cta S. mutans ciia cac NSM

166 Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 13, 11 - 2017



Théng tin khoa hoc céng nghé

Két qua thu duoc ¢ hinh 2 cho thiy sinh khéi biofilm trung binh ciia cdc mau
duogc xir Iy voi NSM chira a-mangostin va NSM X giam di 1an lugt 32% va 48% so
v6i dbi chimg. Nhu vay, NSM chira a-mangostin c6 kha nang trc ché sy hinh thanh
mang bam rang.

3.3. Kha nang tich lily ciia a-mangostin trén biofilm

Céc chat khang khuan st dung trong cic san pham vé sinh ring miéng thuong
c6 thé tich lily trén mang bam rang. Trong trudng hop NSM c6 chura fluor, nong do
tich lity dat toi 0,5 mM [7]. Nong d6 nay du dé trc ché su sinh axit cua vi khuan, vi
thé n6 co tac dung lau dai ngay ca khi cac san pham vé sinh ring miéng khong con
dugc str dung nira. Déy cling 14 mot chi sd quan trong dé danh gia tac dung ciia mot
chat khang khuén sau rang tiém ning.

Bang 2. Kha ning tich lily cia a-mangostin trén biofilm cua vi khuan S. mutans

. e Dién tich peak o-mangostin
Biofilm
(HPLC) (ng/biofilm)
Déi chiing 2910 + 1240 0
NSM chtra ai-mangostin 15200 + 3610 2.37+0,01

Két qua & bang 2 cho thdy dién tich peak x4c dinh bang HPLC cua biofilm xir
ly v6i NSM chira o-mangostin 16n hon dién tich peak ctia mau ddi chimg 5 lan
(15200 so v6i 2910) diéu nay cho thy thdy a-mangostin dugc tich liy trén biofilm.
Ham luong o-mangostin tich liy dat 2,37 pg/biofilm sau 68 gi nudi cay qua 10 lan
xtr ly 1 phuat véi dung dich NSM a-mangostin 150 uM.

3.4. Panh gia d 6n dinh ciia san pham

Do 6n dinh ctia san pham NSM chita a-mangostin da duoc danh gia thong qua
cac chi tiéu vé cam quan (mau sac, do trong), hoat tinh rc che su sinh axit va sy c6
mat cia o-mangostin trong san pham trong thoi gian 8 thang (bang 3).

Bang 3. Chi tiéu vé cam quan, hoat tinh (rc ché su sinh axit cia NSM

Thoi gian .z £ o Hoat tinh e ché Pinh tinh
, Mau sac Két taa ] . X
(thang) su sinh axit o-mangostin
0 Vang nhat - - +
2 Vang nhat - - +
4 Vang nhat - ++ +
6 Vang nhat - ++ +
8 Vang nhat - ++ +

Bang 3 cho thiy sau 8 thang bao quan ¢ nhiét d6 phong, NSM chia o-
mangostin van git nguyén dugc mau sac, khong thay xudt hién két tua va duy tri
duoc hoat tinh e ché sinh axit trong té bao vi khuan S. mutans.
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4. KET LUAN

Di nghién ctru tao dugc NSM chita o-mangostin ¢ nong d6 150 uM c6 kha

nang trc ché sy sinh axit va sy hinh thanh biofilm. pH méi trudng nudi cay vi khuan
xtt Iy véi NSM 12 4,9, cao hon so v6i mau dbi chimg 1 don vi pH. Kha ning han ché
su tao biofilm ctia dung dich NSM chira o-mangostin giam 32% so véi dbi chimg. a-
mangostin tich lily trén biofilm véi ham luong dat 2,37 pg/biofilm sau 10 lan xu 1y
biofilm v&i dung dich NSM dugc nghién cuu.

D6 6n dinh cia dung dich NSM sau 8 thang van dat yéu cau vé cac chi tiéu

cam quan va hoat tinh trc ché su sinh axit ctua vi khuan S. mutans.
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SUMMARY

EVALUATION OF THE ANTI TOOTH DECAY EFFECT OF
THE MOUTHWASH CONTAINING a-MANGOSTIN

The mouthwash containing 150 UM a-mangostin concentration was created
which had inhibiting activities against the acid secretion and biofilm formation by
bacterial S. mutans as well as commercial X mouthwash. The final pH value of
cultivation medium after using this mouthwash liquid was approximate 4.9, higher
than the control sample using ethanol solvent. Our mouthwash product decreases
biofilm formation to 32% in comparison with the control sample. The S. mutans
inhibiting activity of the mouthwash product remained unchanged after 8§ months
storage at room temperature.

Twr khoa: Nuoc suc miéng, mouth rinse, Streptococcus mutans, o-mangostin,

biofilm.

Nhdn bai ngay 03 thang 4 nam 2017
Hoan thién ngay 23 thang 6 nam 2017

@ Vién Y sinh nhiét doi, Trung tam Nhiét doi Viét - Nga
@ Vién Sinh thai nhiét doi, Trung tam Nhiét doi Viét - Nga
® Vien Cong nghé Sinh hoc, Vién Han lam KH&CN Viét Nam

Tap chi Khoa hoc va Céng nghé nhiét d&i, S6 13, 11 - 2017 169



