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TAC DUNG CUA ACFP VA VEC NI CO FLUOR TREN MEN RANG

TRONG KHU KHOANG THUC NGHIEM
Nguyén Thi Thu*, Hodng Dao Bao Tram**, Hoang Tir Hing**
TOM TAT

Nhiéu cong trinh nghién ciru trén thé'Qidi da chirng minh dwoc tic dung tec ché’sw khir khodng va ting
cwong sy tdi khoding hod trén men rang ciia CPP-ACP®. Fluor ciing la mgt tdc nhin tdi khoing hod va fluor co
thé’két hop v6i CPP-ACP tgo thanh CPP-ACFP®.

Muc tiéu ciia nghién ciru in vitro ndy nham dinh gid va so sinh tdc dung ciia CPP-ACFP doi voi men ring
trong moi truong khir khodng, dong thoi so sanh voi cdc san phdm chi chira fluor nong dg cao, véc ni co fluor
(Shellac F va Duraphat®).

Phuong phap: Nghién ciru gom ba thir nghigm: phan tich thanh phin nguyén t6"hod hoc, do dg cirng bé mat
od quan st hinh thii bé mdt cia cdc mau & bon nhém thir nghiém (Tooth Mousse Plus, Shellac F, Duraphat® va
nhém chimg). Moi nhém duwgc xie Iy v6i tirng logi sdn phim thir nghi¢m trueée khi ngdm trong dung dich khie
khodng.

Két qua va két ludn: cho thiy Tooth Mousse Plus cé thé' cung cdp calci va phospho cho men ring, dong
thoi lam bé mdt men rang duwoc citng chic hon. Shellac F va Duraphat® co thé bdo v¢ men ring, han ché’sw hoa
tan calci va phospho cua men ring, dong thoi cung cdp fluor cho men ring va ciing givp men rang dugc citng
chiic hon.

Tir khoa: khir khodng, tdi khodng hod, men rang, fluor, CPP-ACP, CPP-ACFP, véc ni co fluor.
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Many studies have provided evidence that CPP-ACP might inhibit demineralization and enhance
remineralization processes in enamel. Fluoride is a well-known remineralization agent and it can be combined
with CPP-ACP, thereby allowing the formation of CPP-ACEFP clusters.

Purpose of this in vitro study was to evaluate and compare the effect of CPP-ACFP paste applied on enamel
before undergoing demineralization process and compare it with 2 fluoride varnishes with high fluoride
concentration, (Shellac F and Duraphat®).

Method: The study included three tests: chemical content analysis, measurement of surface microhardness,
observation of surface morphology. The tsts were performed on tooth specimens reandomly distributed into four
groups (Tooth Mousse Plus, Shellac F, Duraphat® and control group). Every group was applied a different
experimental material onto the surface before immersion in demineralization solution.

Results and conclusion: showed the capacity of Tooth Mousse Plus to supply calcium and phosphorous to
enamel and to increase enamel surface hardness. Shellac F and Duraphat® might protect enamel, limit the
dissolution of calcium and phosphorous, supply fluoride to enamel and also increase enamel surface hardness.
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DAT VAN DE

Men rang la m6 khoang hda c6 d¢ ctiing bé
mdt cao nhét trong co thé. Day chinh la 16p
hang rao bao vé cac mo bén dwdi cta rang, tuy
nhién cling chinh do déc diém ti€p xuc véi moi
treong miéng la mot modi truwong phirc tap va
dé bién ddi, nén nguy co mat khodng men rang
la thuong xuyén do nhiéu nguyén nhan khac
nhau®71112).

Stra va cac san pham tir stta la mét trong cac
nhom thye pham 6 tac dung khang sau rang do
c6 kha ndng tai khoang hoda cac sang thuong
men rang mat  khoang®314.
phosphopeptide (CPP), mét loai protein hoa tan
o trong stta bo, qua qua trinh xt ly siéu loc, co
kha ndng két hop va 6n dinh véi Amorphous
Calcium Phosphate dé€ hinh thanh phac hop
Casein Phosphopeptide - Amorphous Calcium
Phosphate (CPP-ACP)?349. Ttr ndm 1998, ngwoi
ta coi CPP-ACP la mot tdc nhan c6 thé tai
khoang hda men rang, mat khac CPP-ACP c6
kha nang két hop voi fluor d€ hinh thanh phtc
hgp Casein Phosphopeptide - Amorphous
Calcium Fluoride Phosphate (CPP-ACFP)®©810,

Dé danh gia tac dung cua CPP-ACFP (c6
trong san pham Tooth Mousse Plus -TMP) déi
voi men rdang trudc tdc nhan khr khodng,
nghién cttu in vitro nay dwoc thuc hién véi ba
thtt nghiém trén men rang nguoi, so sanh vaéi hai
loai véc ni c6 fluor va véi nhom chitng, theo muc
tiéu cu thé nhu sau: so sanh thanh phéan hda hoc
(calci, phospho va fluor), d§ ciing bé mat va hinh
théi siéu vi bé mat men rang trén cac nhoém thwr
nghiém (dugc xtt ly trudc khit khoang bang
Tooth Mousse Plus hoac Shellac F hoac
Duraphat®) véi nhém ching.

VAT LIEU-PHUONG PHAP NGHIEN CUU
San phdm th nghiém

Casein

Tooth Mousse Plus (TMP) véi thanh phan
chinh la CPP-ACFP, véc ni Shellac F va véc ni
Duraphat®.

Mau nghién ctru

25 than rang ctra gitta vinh vién ham trén
cua nguoi da nhd. Ridng con nguyén ven,
khong c6 phuc hoi hay ton thuong nao trén
rang khi quan sat dudi kinh lap. Mai mat
ngoai than rang trén gidy nham tao ra bé mat
phang c6 kich thude khoang 4x4mm.

Thiét ké nghién ciru

Nghién cttu trong phong thi nghiém (in
vitro) c6 nhém chiing, theo ba thit nghiém:

(1) Phan tich thanh phan hoéa hoc ciia men
rang: calci, phospho, fluor va oxy (theo phuong
phap phd tan sic nang luong tia X-EDS).

(2) Bo d6 cting bé mét men rang.

(3) Quan sat hinh thai siéu vi dwéi kinh
hién vi dién t& quét (SEM) bé méat men rang.
Quy trinh chuin bi mau

D6i v6i thee nghiém (1) va (3): 18y 5 than
rang, cat mdi than rang thanh 4 phan, ngam
trong dung dich EDTA 15% trong 2 phut, rita
dwdi voi nude trong 5 phut dé lam sach 16p
mun do mai va cét rdng, quét hai 16p son cach
ly chira lai ctra s6 thtr nghiém khoang 1x1mm,
chia ngau nhién cdc mau thanh b&én nhém.

D6i véi tht nghiém (2): Cac mau duoc
ngam trong dung dich EDTA 15% trong 2 phut,
rta dudi voi nudc trong 5 phut, nhan vao
khuén nhya PMMA sao cho ctra s6 thir nghiém
hwdng lén trén, quét hai 16p son cach ly chira lai
ctra sO thit nghiém khoang 4x4mm, do d¢ cing
bé mit ban dau véi tai lwc 300gram, moi bé mét
do tai bon vi tri, chia ngﬁu nhién 20 mau thanh
bén nhom.

Chu ky khtt khoang/tai khoang

D6i voi nhom thkt nghiém véi véc ni
(Shellac F va Duraphat®), chi boi véc ni mot lan
duy nhat truéc khi bat dau quy trinh thee
nghiém. D&i véi nhom TMP, béi TMP 10 phut
trede khi ngam trong dung dich khit khoang
(thwee hién moi ngay hai lan, trong thoi gian 14
ngay). Cac mau ctia bdn nhém duwoc ngam
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trong dung dich khtr khoang 10 phut triedce khi
u trong nude bot nhan tao ¢ 37°C.
Cac phuong phap danh gia két qua thw
nghiém

Phén tich thanh phan hoéa hoc va hinh thai
(SEM va EDS): quan sat bé mat ¢ nhiéu do
phong dai, sau d6 cdc mau dwoc chuyén qua
phan tich thanh phan phan tram khdoi luong

Nghién cttu Y hoc

bon nguyén td (calci, phospho, fluor va oxy),
mdi bé mat phan tich tai bon vi tri.

D6 cing bé mat: do lan hai, tai luc
300gram, mdi bé mat do tai bon vi tri.
KET QUA

Thanh phian ho4 hoc trong men rang
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Biéu do: Ti I¢ calci, phospho fluor va oxy & cdc nhom thir nghiém

2

Ti 1¢ calci va phospho ¢ cac nhéom thw
nghiém cao hon nhém chiing ¢6 y nghia thong
ké (p<0,05).

Ti 1€ calci va phosho gitta cac cap nhom
(TMP va Shellac F), (TMP va Duraphat®),

(Shellac F va Duraphat®) khac nhau khong c6 y
nghia thong ké (p>0,05).

Ti 1¢ fluor & nhém Duraphat® cao hon cac
nhom khéc c6 y nghia thong ké (p<0,05).
D0 ciing bé mat

Bang 1: D§ citng bé mat cia cic nhém tai hai thoi diém: ban dau va sau 14 ngay (don vi do Vickers: VHN)

Ban dau Sau 14 ngay
Nhém n TB+BLC KTC95% TB+ BLC KTC 95% p@
T™P 5  2330+545 207,7-258,7 368,8+ 84,7 329,1-408,5 <0,001
Shellac F 5  2224+371 205,0-239,8 307,3+38,9 289,1-325,5 <0,001
Duraphat® 5  2080+386 189,9-226,1 352,0+ 84,7 312,8-392,1 <0,001
Chirng 5  243,0456,7 207,5-260,6 183,6+ 43,6 162,6-204,5 <0,001
pY 0,279 <0.001

(1): Test ANOVA mot yéis 167 (2): T-Test bit cip

Do ciing bé mat men rang & nhom dwgc xt
ly bang TMP, Shellac F va Duraphat® déu cao
hon nhém chiing c6 y nghia thong ké (p<0,05).

Hinh thai siéu vi bé mat men ring

Bé médt men rang ¢ cac nhom thit nghiém it
bi mat chat hon so véi nhdm chiing.
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Hinh: Hinh thdi siéu vi bé mdt men rang (A): bé mat men riang cua nhém Shellac F; (B) bé mat men ring cua
nhém Duraphat®; (C): bé mat men rang cua nhom TMP; (D): bé mat men ring cua nhom chirng.

BAN LUAN
Thanh phén hoé hoc

Trong moi treong khi khoang, calci va
phospho bi hoa tan nhanh chdéng lam ti 1€
thanh phéan cac nguyén t6 nay giam ¢ nhom
ching. Tuy nhién, d6i v6i cac nhém duoc xte
ly v6i cac tac nhan bao vé, cadc nguyén t6 nay it
bi hoa tan hon hodc sau khi hoa tan chung
duwgc b sung tro lai tai cac vi tri bi mat
khoang(59),

TMP ¢6 thé tao ra sy thay do6i vé thanh
phéan hoa hoc ctia mo rang ca trong moi truong
axit 1an moi trweong tai khodng. TMP cung cap
CPP ¢6 tac dung lam giam sy hoa tan tinh thé
HA va tac dung tai chd cua ACFP trén bé mit
rang@68). ACFP da cung cap cac ion Ca*, PO,
F-, ddc biét cdp ion trung hoa CaHPOs. Dong
thoi ACFP con c¢6 tac dung dém (d6i véi pH
cua moi treong thir nghiém) va bao vé lop
calci bén dudi. Viéc cung cdp cac ion nay sé la
“ngudn nguyén liéu” d€ sang thuong men
rang mat khoang co6 thé chinh stra lai cac tinh
thé HA bi khiém khuyét va tao ra cac tinh thé
HA, FA méi. Cac tinh thé nay giup sang
thuong mat khoang duoc phuc hoi, qua trinh

phuc héi nay dwgc goi la qua trinh tai
Khoang® 100,

Véc ni tuy khong cung cdp truc tiép calci
va phospho cho men rang nhung véc ni la mot
san pham c6 tinh bam dinh t6t va tao 16p
mang ngan ky thuy khi cing nén da han ché
sy tham nhap ctua ion H* vao sau bén trong,
giam su hoa tan calci va phospho cua men
rang(57,

Do ciing bé mat

Khi bdi véc ni hay TMP 1én bé mat men
rang, nhém hydroxy trong tinh thé HA duoc
thay thé béi nhom fluor. Qud trinh thay thé
nay cé thé xay ra hoan toan tao thanh tinh thé
FA (Caw(POs)F2) hay thay thé moét phan tao
thanh tinh thé FHA (Caio(POs)s(OH)2+Fx). DO
ciing cua cac tinh thé tang dan theo tht ty HA,
FHA, FA. Vi vay, khi ham lwong fluor duoc
cung cap nhiéu hon, nhém hydroxyl sé duoc
thay thé cang nhiéu va d cing bé mat cta
tinh thé€ mdi hinh thanh nay ting lén rat
nhanh@?.

Trong mdi truong pH thdp (mdi truong
kht khoang), 16p bé mat cia men rang bi mém
di, do d6 men rang dé bi mai mon va hau qua
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la mat chat men rang. Két qua ctia nghién ctru
nay cho thdy TMP, Shellac F va Duraphat® la
nhing san pham co tac dung bao vé men rang,
giup men rang han ché duoc tac dung xau cta
axit trong moi treong miéng va gitup phuc hoi
men rang bi mém di do axit®57.

Hinh thai siéu vi bé mit men ring

D6i véi nhéom ching, bé mat men rang
khong duwoc bao vé trong moi truong axit, két
qua cho thdy tru men mat chdt ¢ than tru
nhiéu hon so véi bao tru. Su khac biét nay cd
1€ do do cac phan ting hda hoc khac nhau ctia
than tru va bao tru d6i véi axit yéu trong dung
dich khtr khoéng.

D4i véi nhém dugc xt ly véi TMP mdi
ngay, hinh anh tru men mat chat it, do chinh
tac nhan tai khoang nay da cung cap calci,
phospho va fluor dé 1dp bét cac khe hong tao
ra do quéa trinh khtr khodng. Cac mau cua
nhém dwoc xtt ly véi véc ni trudc khi ngam
trong dung dich khit khodng cho thdy men
rang clng it mat chat hon nho tac dung che
chén ctia véc ni.

Nhu vay, qua ca ba tht nghiém: thanh
phéan hoéa hoc, d6 ciing bé mat bé mat va hinh
thai siéu vi bé mat men rang ctia bén nhom
thit nghiém cho thdy ching c6 lién quan voéi
nhau theo chiéu thuan. Khi xt ly bé mat men
véi cac san phdm nhu TMP, Shellac F va
Duraphat®, bén canh su thay d6i vé hinh thai
bé mat, cling cé thé tao ra su thay doi vé thanh
phan hda hoc va dic tinh co hoc cua men
réng(l,5,7,l4).

KET LUAN
Vé phuong dién hoa hoc

TMP c6 kha nang cung cdp calci, phospho
cho men rang dé€ tai khoang cac sang thuong
men rang mat khoang.

Ca hai loai véc ni c6 fluor (Shellac F va
Duraphat®) déu c6 kha nang ngan chédn hién
twong mat calci va phospho ctia men rang
dwdi tac dong cua axit trong mdi truong khte
khoang. Khong c6 su khac biét c6 y nghia

Nghién cttu Y hoc

thong ké vé ty 1é calci va phospho ctia men
ring & nhém duwgc xtt Iy bang Shellac F va
Duraphat®.
Vé phuong dién vat ly

TMP va hai loai véc ni (Shellac F va
Duraphat®) khong nhiing c6 tac dung bao vé
men rang tranh bi “mém” di do axit trong moi
treong khir khodng ma con c6 tac dung lam
16p men bé mit trd nén cting chac hon sau thoi
gian thuc hién cdc quy trinh khit khodng/tai
khoang.
Vé phuong dién hinh thai bé mat

Céac khoang trong do mat khoang trén bé
mat men ¢ cac nhom thir nghiém it va hep hon
50 voi nhém ching.
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