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ABSTRACT

Objective: To evaluate the effect of the mouthwash containing chlorhexidine and chlorine
dioxide on human gingival fibroblasts.

Subject and method: The impact of mouthwash containing both chlorhexidine (concentrations
from 0.01, 0.02, 0.05, 0.1, and 0.2%) and chlorine dioxide (0.05 and 0.1%) on human
gingival fibroblasts after 24 hours of contact was assessed using the colorimetric assay MTT
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide], in accordance with ISO10993-
5:2009.

Results: After 24 hours of contact, the mouthwash containing chlorhexidine and chlorine
dioxide showed toxicity grades 3 and 4 to the human gingival fibroblast.

Conclusion: The mouthwash containing chlorhexidine and chlorine dioxide was toxic to
human gingival fibroblasts after 24 hours of exposure.
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TOM TAT
Muc tiéu: Panh gia tac dong cia nudc stic miéng chira chlorhexidine va chlorine dioxide 1én

nguyén bao sgi nudu nguoi.

D‘éi twgng va phwong phap nghién ciru: Danh gia tac dong cua nude suc miéng chua
dong thoi chlorhexidine (nong d¢ tr 0,01; 0,02, 0,05; 0,1; 0,2%) va chlorine dioxide (0,05;
0,1%) 1én nguyén bao soi nudu nguoi sau 24 gid ti€p xuc thong qua thor nghiém MTT
[3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide] theo tiéu chuan ISO10993 -

5:2009.

Két qua Mtrc d9 dgc tinh cua nude stic migng chira chlorhexidine va chlorine dioxide dbi véi
nguyén bao sgi nudu nguoi sau thoi gian tiep xuc 1a 24 gio la mic do 3 va 4.

Ket luin: Dung dich phdi tron CHX va CDO gy doc cho nguyén bao soi nudu sau thoi gian

tiép xtic 24 gio.

Tir khoa: Chlorhexidine, chlorine dioxide, nguyén bao sgi nuéu nguoi, nudc suc mi€ng.

1. PAT VAN DPE

Nhiéu bénh ly trong khoang miéng c6 nguyén nhan do
su co mit cia vi khuan va ddc to cua chung. Chién
lugc diéu tri hién nay bao gom viéc lam sach co hoc,
loai bo mang bam vi khudn va bd sung cac hoat chat
khang khuén d& kéo dai hiéu qua diéu trj va wrc ché su tai
nhiém vi khuan. Tir lau, chlorhexidine da dugc cho la
tiéu chuan Vang trong kha nang khang khuan va duoc st
dung rong rai trong nha khoa. Tuy nhién, cac tac dung
phu di kém khi sir dung dai han hoat chat nay cung duoc
bao cao trong y van. Nong dd chlorhexidine cang cao,
tac dung cua n6 cang dang ké. Do d6, viéc duy tri nong
dd chlorhexidine thap bang cach két hop nd vOi mot sO
hoat chat khac da dugc ng dung trong mot sO san pham
nha khoa dé duy tri tinh khang khuan ctia chlorhexidine
va giam bot cac tac dung phu [1].

Gan day, chlorine dioxide duoc st dung nhu mot chat
khang khuan moi trong nha khoa véi kha nang tiéu diét
vi khuén trong thoi gian ngén va it tic dung phu [2]. Cac
nghién ctru v€ kha nang tuong tac cua chlorhexidine va
chlorine dioxide cho thay hai hoat chét nay khong tao
ra két tua [3] Diéu nay hta hen kha ning két horp hai
hoat chat nay dé gia tang tac dong khang khuan va an
toan cho cac mo trong mleng Do d6, nhdm khéo sat
tac dong cua nudc stic miéng chtra chlorhexidine va

*Tac gia lién h¢

chlorine dioxide 1€n nguyén bao sgi nudu ngu(n von
1a loai té bao chiém uu thé trong mo lién két va niém
mac miéng, chung toi thuc hién nghlen clru nay voi muc
tiéu danh gia doc tinh cua nudce suc mleng phdi tron
chlorhexidine va chlorine dioxide ¢ nhi€u nong do trén
nguyén bao sgi nudu nguoi..

2.POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Thiét ké nghién ctru: Nghién ctru in vitro ¢6 nhom
chiing

2.2. Pia diém va thoi gian nghién ciru: Nghién ciru
dugc thuc hién tai Phong thi nghiém Ky nghé mo va
Vit liéu Y sinh, Truorng bai hoc Khoa hoc Ty nhién,

Pai hoc Qudc gia Thanh phd HO6 Chi Minh tir thang
9-12/2024.

2.3. P6i twong nghién ctu:

Chlorhexidine (CHX) 20% (Bajaj Healthcare Ltd., An
Do) vachlorine dioxide (CDO) (5% Shinwang Chemical
Co., Han Quéc) duoc phdi tron thanh 6 dung dich A, B,
C,D,E,F co néng d6 tuong tng trong Bang 1.
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Bang 1. Nong d¢ nwéc siic miéng chira
chlorhexidine va chlorine dioxide trong nghién ciru

None dé MAu | Mau | Miu | Miu | Mau | Mau
g A | B | C | D|E F

CHX (%) | 0,01 | 0,02 | 0,05 | 0,1 | 0,1 | 0,2

CDO (%) | 0,05 | 0,05 | 0,05 | 0,05 | 0,1 | 0,1

Nguyen bao sgi nudu ngudi (hGF) dugce nudi tang sinh
va cay chuyen sau d6 thu nhan dé danh gia dgc tinh cua

miéng co nong do CHX va CDO khac nhau va sau
khi nhuom mau dugc chyp dudi kinh hlen vi dao pha
CKX53 (Olympus, Nhat) cing phan mém ghi nhan

hinh anh (CellSens) va so sanh véi cdc nhom ching.

banh gia anh huong cia NSM chtita CHX va CDO sau
thir nghiém MTT dwa theo huéng dan ISO 10993, bang
cach phan tich ti 1& ting truong twong dbi (RGR) duoc
xac dinh theo cong thirc [4]:

nuge suc miéng nghién clru. Nguon té bao duoc cung ODl1
cap boi Phong thi nghiém k¥ nghé mé va vatliu'Y sinh, RGR% = % 100%
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia ’ oD2 °

Thanh phé H6 Chi Minh.
2.4. Phuong phap nghién ciru

Té bao sau khi dugc thu nhan s€ dugc nap vao buéng
dém hong cau duge dém dudi kinh hién vi ¢ d§ phong
dai 100 lan dé xac dinh mat d¢ sau khi nhugm t€ bao
voi trypan blue (ti 1€ 1:1). Dich t€ bao v6i mat do 105
t€ bao/ml s€ dugc huyén phu vao moi giéng cua dia 96
giéng va nudi t€ bao ¢ 37°C, 5% CO, qua dém.

Quy trinh thir nghigm MTT dé danh gid dpc tinh
Moi trudng trong dia 96 giéng duogc loai bo. Cac dung
dich nuéc suc miéng chira CHX va CDO, méi trudong

nudi cdy tiéu chuan (chimg 4m) va dimethyl sulfoxide
(DMSO) 20% (chimg duong) duge bd sung vao cac

%i].élglig (‘;é bao va tiép tuc nudi cay ¢ 370C, 5% CO2 trong RGR (%) Gy doe t€ bao
Sau24gio, hiithétdichtrongcacgiéngvathayvaododung 100 0

dich MTT [3-(4,5- dlmethylthlazol 2-yl)-2,5-diphenyl

tetrazolium bromide]. Sau 4 gio, hut hét dung dich MTT, 75-99 1

thay vao d6 dung dich DMSO/Ethanol (ty 1€ 1:1), huyén

phu deu aé hoa tan céc tinh thé formazan tao thanh dung S0-74 2

dich dong nhat va do d¢ hap thu quang hoc hay mat do 75.49 3

quang (Optical density — OD) ¢ budc song 570nm. ]

Ddnh gid két qua 1-24 4

Hinh thai t& bao sau khi u trong dung dich nudc stic 0 5

3. KET QUA NGHIEN CUU

Voi:

OD1: gia tri trung binh ciia mat d¢ quang cua dung dich
NSM thtr nghiém duoc do ¢ bude song 570 nm.; OD2:
gia tri trung binh cuia mat d6 quang ciia moi truong nudi

cdy tiéu chuan dugc do & bude séng 570 nm.
RGR dugc tom tit trong Bang 2 voi ti 16 RGR<75%
dugc xéac dinh 1a gdy doc cho té bao [4].

Béng 2. Mirc d) giy doc té bao
theo tiéu chuin ISO 10993-5:2009

Bing 3. Gia tri mat d6 quang tai buéc séng 570nm ciia cac miu thir nghiém

1‘(’[)‘;‘)“ Ching | Ching | rzuA | MAuB | MiuC | MiuD | MIuE | MiuF
g

1 0,508 0,107 0,082 0,092 0,104 0,106 0,125 0,136

2 0,505 0,109 0,091 0,085 0,106 0,119 0,142 0,152

3 0,513 0,104 0,084 0,091 0,103 0,113 0,139 0,164
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Bang 3 cho thay gla tri OD clia cac mau nudce sic migng gan nhu twong ty véi gid tri OD cua chimg duong. Cac
mau D, E, F ¢6 gia tri OD cao hon cac mau A, B, C nhung van thip hon nhiéu so voi chirng am.

Bang 4. Trung binh phén trim hGF séng & cic nong dd ciia dung dich NSM thir nghiém

RGR(%) | Chume gl‘l‘,(‘;"l‘l‘g MiuA | MiuB | MiuC | MiuD | MAuE | MiuF
I 99 21 16 18 20 21 24 27
2 98 21 8 17 21 23 28 30
3 100 20 16 18 20 2 27 3
Trung binh | 99+l 2141 1741 1741 2041 2041 2642 2043
Poc tinh 0-1 4 4 4 4 4 34 3

Bang 4 cho thay tat ca cac mau nudc stic miéng sau khi u 24 gio déu gay doc cho nguyén bao sgi nudu nguoi, va

murc d6 doc tinh twong duwong voi chirng duong 1la DMSO 20%.

giac, gy kich img miéng. v.v.... Do d6, nd luc ctia nhleu

Nk e e S L nghlen cuu 13 tim ra cach tang cuong tinh khang khuan
thémNSM  nhugm MTT themNsM  nhwomMTT  cua CHX trong khi han che dugc doc tinh cling nhu
Shiing cac tac dung phu [1]. Su két hop cac hoat chat khac véi

4m

Chimg | 2 ¥ =
duong :

Hinh 1. Hinh dnh té bao sau khi thém dung dich
NSM va nhud¢m mau

Hinh 1 cho thy sau khi tlep xtic 24 gid voi nudc stc
miéng thir nghlem & tat ca céc ndng do, nguyen bao sgi
nuéu giam so lugng, thay d6i hinh dang va kich thude,
tuong tu nhu hinh anh té bao ¢ chirng duong.

4. BAN LUAN VA KET LUAN

Mic dui 12 hoat chat khang khuan tiéu chuan vang duoc
su dung phé bién trong nha khoa, CHX lai 12 mgt hoat
chat c6 doc tinh voi cac té bao cua co thé. Trén thi
truong, CHX duoc st dung rong rai vdi cac nong do
0,06%, 0,12%, 0,2% va tham chi t&i 4% trong cac loai
nudc suc miéng, ban chai danh rang, gel nudc rua tay
phau thuét nha khoa. Céc tac dung phu ctia CHX khi sur
dung kéo dai da dugc ghi nhan trong y van nhu gy vét
6 vang ndu trén rang, ton thwong mé mém, thay doi vi
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CHX da duogc nghién ciru va ap dung trén thuc té nhu
cetylpyr1d1um chloride, hydrogen peroxide, sodium
floride, ion kém v.v. .. Cac cong thirc nudce siuc mleng
CHX co nong do thap cung ¢6 theé ¢6 hi¢u qua trong viée
lam sach mang bam va giam thiéu cac van d¢ bat lgi [1].

CDO c¢6 tac dung oxy hoa da dugc chimg minh ¢6 tac
dung trung hoa céc hop chat luu huynh dé bay hoi gay
ho6i miéng, dong thoi cling chirng minh dugc tinh an
toan khi str dung 1au dai [2]. Theo Anna H (2019), viéc
thi€u hut tuwong tac hod hoc gitra CDO va CHX khéang
dinh tinh v6 hai cua san pham khi két hop [3]. Dac tinh
khang khuén cua CDO tinh khi€t va tng dung cua no6
c6 thé 1a mot giai phap thay thé hi¢u qua doi véi tinh
ddc cua CHX, thuong dugc su dung rong rai dudi dang
nude suc migng voi mire ndong do tir 0,03% t61.0,1% [2].
Tuy nhién, hién ciing chua c6 nghién ctu vé viée ket
hop nudc suc mi¢ng c6 don thoi CHX va CDO doi voi
bénh nhén nha khoa néi chung. Nghién ctru cua chung
t61 két hgp CHX (nong do tu 0,01 toi 0,2%) va CDO
(0,05 va 0,1%) nham khdo sat tac d@ng cua nude stc
migng nay trén nguyen bao s¢i nudu ngu’m Két qua
cho thay sau 24 gio 1 véi nudc suc mleng thir nghiém,
ti 1€ tang truong tuong dbi cua té bao nay déu thap, dao
dong tir 17-29%. Két qua nghién ctu cua Lessa (2010)
cho dung dich CHX ¢ cac nong d6 0,06%, 0,12%, 0,2%,

1% va 2% tiép xtuc té bao gi6ng nguyén bao rang trong
60 giay, 2 glor hodc 60 gidy vdi 24 gio phuc hoi, cho
thay rang tat ca cac nong do CHX déu co tac dung gay
doc truc tiép cao ddi voi cac té bao [5]. Nghl@n cuu
ctuia Kohidai Z (2022) cho thiy nong do CHX rat thap
(0 0001%; 0 0003%) giup tang sinh te bao, trong khi
nong d6 cao hon gy doc cac té bao tién than biéu mo
nuou (HGEPp) [6].
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D01 v6i CDO, trong nghién ctru cua Nishikiori (2008),
lidu gay chét ddi véi 50% nguyen bao sgi nudu nguoi
(LD50) cua CDO la 0,16 mM va gay ra sy ngu’ng chu
ky t€ bao GO/G1. Tuy nhién, CDO khong gdy ra hién
tuong chét té bao theo chucmg trinh dang ké ¢ bat ky
nong do thtr nghiém nao [7]. Soares (2012) cong b
trong mot nghién ctru thir nghiém lién quan den nhiing
nguoi su dung nude ubng chira CDO va mu01 cloride
rang khong tim thay tac dung phu nao ¢ liéu cao nhu
24 mg/l (CDO) va 5 mg/l (mu01 clorlde) [8]. Theo
Noszticzius (2013), CDO khong gay doc té bao vi thoi
gian tiéu diét vi khuan 1a theo thir tw mili gidy trong
dung dich CDO 300 ppm, thoi gian nay du ngan dé
gitt cho CDO khéng tham nhap vao cac mo song cua
sinh vat 16n hon mot cach an toan [9]. Nghién ctru cua
Kohidai Z (2022) cho thay d6i voi CDO, tac dung tang
sinh ¢0 loi té bao HGEPp dugc quan sat thay trén pham
vi ndng d6 rong (0,06-6 ppm) [6].

Thuc té cac ché pham chira CHX da chang minh hi¢u
qua trén [am sang va lam tang toc d6 lanh thuong, mic
du thé hién doc tinh cao véi t& bao in vitro nhung CHX
van an toan khi sir dung trén 1am sang. Trén thyc té,
khoang mi¢ng chira nhi€u 16p té bao nén khi sir dung
cac san pham nha khoa, dac bi€t 1a nudc stic mi¢ng
trong moi truo*ng mleng, thi nudce stc mleng khong tlep
Xxuc trye tlep v6i nguyén bao soi nuéu ma qua biéu mo
roi t6i mo lién két hay duoc pha 1oang boi dich nuéu.
Bén canh t chirc mo nhiéu 16p, chét nén ngoai bao, su
cd mat cta nudc bot va dich nudu, dac dlem khuech
tan va cac co ché bao vé cia co thé 1a nhiing yéu té anh
huong dén tac dong cia chét khang khuén trong moi
truong miéng. Do d6, mic di co nhiéu y y kién cho rang
CHX str dung thuong xuyén trong lam sang sé dan dén
pha huy t€ bao nhanh chong, tuy nhién, doc tinh té bao
in vivo du kién s& thip hon doc tinh té bao in vitro [10].
Vi tinh chat 1a nuédce suc mleng, thoi gian tiép xuc voi
cac té bao trong khoang mleng thuong dao dong tur 30
glay t61 3 phut. Vi vay, can c6 thém nhung nghlen ctiiu
in vivo cling nhu nghlen ctru vé thoi gian tiép xuc t€ bao
dé khang dinh thém veé cac tac dong cua nudc stic miéng
phéi tron CHX va CDO 1én cac té bao trong miéng.

5. KET LUAN

Bay la nghlen ctru dau tién khao sat tac dong cua nudc
suc mleng phéi tron chlorhexidine va chlorine dioxide
v0i cac nong d6 khac nhau 1én nguyén bao soi nudu.
Ket qua cho thiy viéc chira chlorhexidine trong thanh
phan van gdy ra doc tinh v6i té bao sau khi tiép xuc 24
gio. Can thém nhiéu nghlen ctru m6 phong thoi gian
tiép xuc thue té trén 1am sang va vai cac loai té bao khac
nhau can duoc tién hanh dé khang dinh vai tr6 caa CDO
1én doc tinh ciia nude suc miéng phdi tron.

6. LOI CAM ON

Nghlen ctrunay dugc Truong dai hoc quoc té Hong Bang
cap kinh phi thyc hién dudi ma sé dé tai GVTC18.11.
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