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Antibacterial Effect and Cytotoxicity of Desensitizer Containing

Antimicrobial

Hyun-Ok Lee” and Ji-Young Park

Department of Dental Hygiene, Wonkwang Health Science University, lksan 570-750, Korea

Dentinal hypersensitivity is a type of dental pain that occurs when various stimuli are applied to exposed dentin lesions, If the symptoms of dentinal
hypersensitivity continue, the dentin is exposed and the hypersensitivity may become a periodontal disease or root caries due to bacterial infection,
Therefore, the clinical goal of the present study is to reduce the pain of the patient suffering from dentinal hypersensitivity by developing antimicrobial
hypersensitivity treatments and to improve oral hygiene, We prepared chlorhexidine, tetracycline, cetylpyridinium chloride, gallic acid loaded
desensitizer by adding 0,1%, 0.5%, 1.0%, and 2.0% chlorhexidine, tetracycline, cetylpyridinium chloride, gallic acid to desensitizer (Micro Prime;
Denville and Hurri Seal; Beutlich), and antibacterial effect, and cytotoxicity, The antibacterial test by using Staphylococcus aureus(SA, ATCC 6538,
FDA 209) showed that the antibacterial effect of all experimental groups was significantly higher than that of control group (p <0,05), Cytotoxicity
test by using agar diffusion assay indicated that Micro Prime showed mild toxicity, Hurri Seal showed severe toxicity and this cytotoxicity is
supposed to be caused by one of desensitizer components showing weak antibacterial effect,
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E g g6t A 18 7] AL ok L, FA
g3} 7)1 uto] @ 5d7hA] wops ol a1 gl AR o]th .

A2 AN A X A= i A| varnisht} 214 -F-= A4, hydroxy-
ethylmethacrylate (HEMA)S ¥33t= Zelo|mo} Zo]
THEA e AR AMES} #17] A D] Folt B3t
£ AAE AR E7E T AUk dobd AZAFANAA|A|
o] 717 o} A7HA| Bt A B A A %A, AA K
solA F2 ARS-EHE tF-EY] AAA|7L Aol d S

et A oldeel o] ghld Aot 24 BEAIE
GAgatol Aol HAL Folagel AL 2217
Aopilele] ol5S oAFo A BAlel AZAUNEL
SapA 70k o 42 Jold Azl 2P EAL X
ol 7k 9, 448wl FFol glovl, 4 gol W o

g A&HQ 27t glojob @rhal shglry. TS silver
nitrate, formalin, potassium-sodium carbonate 5-& A Z}3%}
T &3l A| 2 A7) sk varnishe] E X7} FobAl e A=&
Zoltha 3k g},

Aol A2t A2 el 14~30% 2 BaE 3 9]
o, F= AFad % AHRIFdA 2elar FAd o vis] o4
oA W& AT HAE gl Mo R AX| 9 A7
7h kel g e A g 53 AFAE A= AF
T A &3] A= AT HEH 52 9HA A8

A& Xlﬁyﬂﬂur ”‘Xl%} 35
T 5ol sl A+, A4, '1\—? 4
ol =0t E}EW 2 “?— A % Kisty
2 Jutelo] BE ol A
< °l et

Fat AGFANAAAE AEstr] Hair =
R AA Aol s FEAE *4750}3 Aol &
st} o]of &go] go]slal FU3}7] 4]% chlorhexidine,
cetylpyridinium chloride, tetracycline, gallic acidE o] &
3lo] g a8-S Attt Chlorhexidinel 194030y
Futoll 7k g gt A= X|o} FH e ¥ 5 v (aquired pe-
llicle), Al 57 sleta o 2 Ajtslo] Agants L3s}
' cetylpyridinium chloridet= 775 ojg ergat
AAEAE Had v} 931, 228 TollAM RS F
Ta2HE e T8 AR o|t}. =3t chlorhexidine
o] &l A o] pap-g-o] Ao w|ZpAH Q] ZH A & A K-
7o) A& #7go] glr}. Tetracycline2 obd E ol Ad-H

oM EA} HA S AL AW, AR Bl ol

oAl 7% oty G4 Jub?. 183 gallic acid
£ ehdake] 2 el 2 A g gikslatgo] glo rrl
g8 E o], FATHER 22 AAUG S
7HAIF1E thFet kel 8 A S A AL thar U4 &it}”).

olof & AFE old ARF 4L AATT FAl
gt AHE e AAANA XA N2 317 918 A2k
AR Ao gt BE2E FHAIR F Faatet A4
A2 A 2] A E=2 H7HE Al st

=1-13-}
X oHd

0z

Aol

197 M=
2 Ao o84 It =4

Louis, MO, USA), tetracycline (Sigma), cetylpyridinium

! chlorhexidine (Sigma, St.

chloride (Sigma), gallic acid (Sigma)& dimethylsulfoxide
(Sigma)ol] &3 A|A 20% 2] &2 A %35}t Chlorhe-
xidine, tetracycline, cetylpyridinium chloride, gallic acid
LA 3} A 7239 A X] A (Micro Prime; Denville, California,
USA and Hurri Seal; Beutlich, Florida, USA)E 420l A
£3slo]  chlorhexidine, tetracycline,
chloride, gallic acid 0%, 0.1%, 0.5%, 1.0%, 2.0%
£35S Alzato] AHEIT

cetylpyridinium
gl

2. 47 Y

1) Fadd

g0 2 chlorhexidine, tetracycline, cetylpyridinium
chloride, gallic acid 0.1%, 0.5%, 1.0%, 2.0% -9 &3
fAG A3 HET O 2E chlorhexidine, tetracy-
cline, cetylpyridinium chloride, gallic acid 3] 0% 21
sample-& A3} AT}, Staphylococcus aureus (SA, ATCC,
FDA 209)Z trypticase soy ®lA|ol| 24A]17F wj¥3t 5, §
aureus H-4-N o] AFFE ZA35}o] 1x10° CFU/mIZ AT
$52 348 5 14 agar WA o] 100 ulH AEE 5 7
o A7e S1sto] 24417 MBI} 24417 T 47 5
mme] paper diskZ W4 9]0l &2l G B E-gol
S 3 ulA 23] Fojre Hr}. 37°C incubatorol| A 24 A17F F¢t
Wt & AEEH 2T vl A oA S. aureus colony 2] #]3

4

4 2712 24sto] 7 4L Bksha
2) AZ 54
A EF A| 740535 (ISO 7405-1:2008) 5 Fa1 =2 sho] A
g AR v dskxAe] AREY AT
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L929 (KCLB)E Hij%Fsto] Ag el AHg-3Ftt. Al X 1929
= 10% fetal bovine serum (FBS; Gibco, Waltham, MA,
USA), 100 TU/ml penicillin 2 100 pg/ml streptomycin
(Gibco)o] E9]l+= RPMI (RPMI Medium 1640; Gibco)
ol|A] 37°C incuvatorol| 4] v oFa} Gk, vjokE Al E L929=
I F o] 2 ~33] refeedings} L A E7} 90% o] FF= o] F
™ phosphate- buffered saline (PBS; Gibco) 2 2 A2}l 3
0.25% trypsin-0.1% EDTA (EDTA; Gibco) = 25 M| X
£ Hejsto] Al vl eFato] A3 ol AH-5F et

0.7% 2] bactoagarE 92 overlay medium-g H]3s}o]
45°Ce] ®¥ 3 petri-dish (REF 351029; BD falcon,
Bedford, MA, USA) || A] v 2] 2 A A3} 10 m12] overlay
medium & 2 A5} it} Agars A-2ollA WA]sto] A
sH =38 3 1 9] 0.01% 2] neutral red (Sigma) 4 3
mlZ petri-dishol] Y11 U2 DA A} 37°C incubator
o] 20387F RPN T Thpe] Sol2 A7 sk 1 9
o el 2~5 5 mmx5 mm=2 At FAN=T tholo}
2= Flddg &rtol= STk (Marienfeld; Paul Marien-
feld GmbH & Co. KG, Lauda-konigshofen, Germany)Z 5
mmx5 mm= Aot SAANZT, AT A2 RA 2] A

Table 1. Zone Index Criteria

Index Descirption of zone

0 No detectable zone around or under sample

1 Zone limited to area under sample

2 Zone not greater than 0.5 cm in extension from sample

3 Zone not greater than 1 cm in extension from sample

4 Zone greater than 1 cm in extension from sample, but
not involving entire plate

5  Zone involving entire plate

Table 2. Lysis Index Criteria

Index Descirption of zone

0 No observable lysis

Up to 20% of zone lysed
20~40% of zone lysed
40~60% of zone lysed
60~ 80% of zone lysed
Over 80% lysed within zone

wn A W=

Table 3. Response Index and Cytotoxicity

Cytotoxicity Response index
None 0/0
Mild 1/1~1/5,2/1
Moderate 2/2~2/5,3[1~3/5,4/1~4/3
Severe 4/4,4/5,5/1~5/5

AlA-S 2% 37°C incubatorollA] 24417k ot Hjj kst
k. o] T HA| vhetell ZF Al 9] S FAFHORE FA
3k 5 AEE AAskL AlE e F9 9 AEE BFs
YA A 5*(zone index)= ¢} AL AlH F9]2

Aol Al @A F9E ZA A Gl A5 (lysis
index)= A€ Al 3] =g A3t Avdow &
Zst gl o 1 Aol ulet 9k-3-A 4 (response index)E Bk
SAF=2A A/ A5 2] 2 2 T3} ITh(Table 1~ 3).

£
X
2
X

3) A4

FEREY FHAPIN T FlAe BFA7)
93] one-way ANOVAE 3} %It} One-way ANOVAE -
o 5% 95% #9104 A 7443k ek (Duncan tes).

2 3

1. oA

Chlorhexidine, tetracycline, cetylpyridinium chloride,
gallic acid7} $h-f- 2 X271 =] ) A)) 2] SFHFE-A]S Table 4 ~
73} Fig. 1, 20 YR ATE vl 24417 3 S. aureusol| )

Table 4. Dimeters of Antibacterial Inhibition Zone-Chlorhex-
idine (CH)

Antibacterial inhibition zone (mm)

Micro Prime Hurri Seal
Control 10.25+0.5 19.40+0.48°
Chlorhexidine 0.1% 21.75%1.5" 25.50+1.73"
Chlorhexidine 0.5% 22.25+0.5" 25.75+1.19"
Chlorhexidine 1.0% 24.75+0.65° 25.00+1.41°
Chlorhexidine 2.0% 25.50+0.58° 26.75+0.87

Values are presented as meantstandard deviation.

Micro Prime; Denville, California, USA, Hurri Seal; Beutlich,
Florida, USA.

*"“The superscripts with same letters were not significantly
different (p > 0.05).

Table 5. Dimetersof Antibacterial Inhibition Zone-Tetracycline
(TC)

Antibacterial inhibition zone (mm)

Micro Prime Hurri Seal
Control 10.25+0.50° 19.40+0.48°
Chlorhexidine 0.1% 11.75+0.50° 27.75+1.32°
Chlorhexidine 0.5% 14.63+0.48° 26.25%0.50°
Chlorhexidine 1.0% 14.38+0.48° 24.25+0.50°
Chlorhexidine 2.0% 21.00+0.82¢ 18.370.95°

Values are presented as mean+standard deviation.
“"“The superscripts with same letters were not significantly
different (p > 0.05).
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3t Micro Prime 3132 chlorhexidine, tetracycline 2] &
Tt 2442 B 2450, cetylpyridinium chlo-
rid FHEZ S 73 TN E vt =555 I
o] Egtot, 0.5%, 1.0%, 2.0% A= fo A2l atol&

Table 6. Dimeters of Antibacterial Inhibition Zone-Cetylpyr-
idinium Chloride (CPC)

YR A e 4THp <0.05). B3 gallic acid @M=
1.0%, 2.0% sl £& Fd3E Uetlth(p<0.05).
Hurri Seal®] 323 o)A chlorhexidin®} cetylpyridini-
um chloride A& 27 2ol & YEtH oY s =4

Table 7. Dimeters of Antibacterial Inhibition Zone-Gallic acid
(GA)

Antibacterial inhibition
zone (mm)
Micro Prime Hurri Seal
Control 10.25+0.50% 19.40+0.48"
Cetylpyridinium chloride 0.1%  13.00£1.41°  26.13+1.44°
Cetylpyridinium chloride 0.5% 16.00+0.82° 27.1241.55"
Cetylpyridinium chloride 1.0% 16.00+0.82°  27.00+ 1.83
Cetylpyridinium chloride 2.0%  15.75+0.50° 25.13£0.25"

Values are presented as meantstandard deviation.
""“The superscripts with same letters were not significantly
different (p > 0.05).

Antibacterial inhibition zone (mm)

Micro Prime Hurri Seal
Control 10.25+0.50" 19.40+0.48"
Gallic acid 0.1% 12.25+0.96° 20.88+0.63"
Gallic acid 0.5% 10.88+0.25" 27.50+1.29°
Gallic acid 1.0% 18.38+0.95° 28.00+1.08"
Gallic acid 2.0% 18.38+0.85° 31.50+3.51°

Values are presented as mean+tstandard deviation.
*"“The superscripts with same letters were not significantly
different (p > 0.05).

Fig. 1. Antibacterial effect of control and experimental specimens. (A)
Control, (B) CH 0.1%, (C) CH 0.5%, (D) CH 1%, (E) CH 2%, (F) TC 0.1%,
(G) TC 0.5%, (H) TC 1%, (I) TC 2%, (J) CPC 0.1%, (K) CPC 0.5%, (L) CPC
1%, (M) CPC 2%, (N) GA 0.1%, (0) GA 0.5%, (P) GA 1%, (Q) GA 2%-Micro
Prime. CH: chlorhexidine, TC: tetracycline, CPC: cetylpyridinium chloride, GA:
gallic acid.
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N
i [Ty Fig. 2. Antibacterial effect of control and experimental specimens. (A) Control,
" _‘,' (B) CH 0.1%, (C) CH 0.5%, (D) CH 1%, (E) CH 2%, (F) TC 0.1%, (G) TC 0.5%,
2 (H) TC 1%, (I) TC 2%, (J) CPC 0.1%, (K) CPC 0.5%, (L) CPC 1%, (M) CPC 2%,
dﬁ @ (N) GA 0.1%, (O) GA 0.5%, (P) GA 1%, (Q) GA 2%-Hurri Seal. CH: chlorhex-
ST idine, TC: tetracycline, CPC: cetylpyridinium chloride, GA: gallic acid.

z}o] & YER A & ktH(p <0.05). Gallic acid 2872 & Table 8. Cytotoxicity of Desensitizer by Agar Overlay Test

=7b Eas o] E JERA AN tetracyclinew o] Zone Lysis  Response Scalre
e 29 v 2 327t =942 g Eo] Yol X= A3} index index index

£ JEPATHp <0.05). =3 F71A] desensitizere] &+ & Positive control 4 5 4/5 3

o _ . . . _ Nagative control 0 0 0 0

< v w3} & w) Micro Prime .t} Hurri Seal¢] &t o] T Mioro Prime . s s X
=7 Yt (p <0.05). Hurri Seal 4 5 4/5 3

2. H=E =4 T3t o]oll e A EFAEE Hrhet A3 AZARIA

Agar overlay mediumol] Az} 2] XA A|HS &8 E 2| A Micro Prime-& w]2k3t A £EA)S ey o0, Hurri
32447 vk T 24 g 8 =8 =43} ArH(Table 8, Seal-> 4lgt A 2545 UelY
Fig. 3). 8AAEE S9to g #Asded 2 =7}

Micro Prime-& €414 1, Hurri Seal® 42 vbebyict. 9] o E
A3} A AL ol 83t ATEHAAFE A3 APl GoA
Z7} #EE A Fotd Azt AR FL v o] Sl A A s, kst

ojde] @A o} gl Aol Aol et WEAIFE S sl ] oY X 5ol HEH o, Al A
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£ B3Jstolof 317 whito] YA R FAag FA ot
Addy 'Y Aot AZtAYFE Kol Aot %A
B2 X|of ) AdobA| o] o] Wil Al#e] & Wil
B339l o, Michelich 5'°& s =271 7444 4
oM Eo 2 T 4 glrka &} 9ir}. 3 Warfringe 5'°
& old@ Al Sl AR ato] o] WATTH
2 B etgic. o] @ ol d AZEIF o] A 22 fshe]
poiscuillee] B3 ol whe} Aolalzte] 47 @ el WAZ
wEABe £ BaAe A Jopde] ER4E Zol
Azt ZS A7 4 9k

B 2Agof Algd AU X A2l Micro Prime}
Hurri Seal2 sodium fluoride (NaF), HEMA¢$} glutaral-
dehydeS 331 gt NaFe} 28 EXAAlE Aol
ARARZE FU ok sk, Fopase 2
%, 9l ol 202 Ea5o] 9o NaF 2 Aol do] =X 3t
CaF, A% o] A=Eo] AolHl@e] 474& 72712 4k
7 4] 917 Sho] Aol A g ola] AolAl e AT
ZaFo] Y= Ako 2 XE] B35}, Olusile 5'7-2 glutaral-
dehyder} 8% ¢87o] AL FE31 o]7& HEMA
7t T8E frEsto] oA o 24 e 2 2}
g3 geta B st del’”. =3 Rusin 572 HEMA7L
X389 resin-modified glass ionomers =¥ % scanning
electron microscope (SEM) AALZ hybrid F9] A4S B
239ich.

o|X g old ARIF o T4 AT F Je =L

u

AZFANA A7} A&H o7 e A

Fig. 3. The morphology of L929
cell. (A) Agar overlay test (MP), (B)
agar overlay test (HS), (C) positive
group, (D) negative group, (E) de-
sensitizer (MP), (F) desensitizer (HS).
MP: Micro Prime, HS: Hurri Seal.

& sh= AZFANA X A A g A= o F] w|H|g e o]
th HZ AAANAAAE o2 Faadto] B3 AT
7k A= YA, AR ARE L Y RS FE A
RhS oA glo] thakdt dA-e} Jide] E g st

£ AT oAM= 47HA FaEE S AAARAX A o] &3
sto] F=E vE2A o X it adE S5t A4
WA XA o] BE3H Hd A& H7tst it

B AFe Ay A I EZo] FFE Micro
Prime-2 chlorhexidine, tetracycline?] ¥ =71 245 =
Al £4 = e, cetylpyridinium chloride &+wE2-8 ¥
F3 AFFNME 0.5%, 1.0%, 2.0% 1= 2Fo] = e}
A kit

Hurri Seale] gt oA chlorhexidine®} cetylpyri-
dinium chloride A&+ Y277 21o]E YElY o} &
T o] = VR A] @9k o ], gallic acid TS 5=
7} =242 gt o] =7 Ve A|ut tetracycline T ol A
t s B84 o] wol At A8 e

Cetylpyridinium chloride= AT +7+ W] A A]
Z4o] chlorhexidine@} ¥] 423} A5k A A}ulct x}o]7} Q)
t}. Giuliana 5°¢] A7 Ao} B AT Ao} 2o| & 1}
el ol Aldg widsto] JAES Hlade s &
Ao, gtAl e A Aol AT dFS v
o] ofuz} th& Aol YA e Y2 Hou g X7l
AAA 2] e AMYEE v Fa3 Ao g A Ery
3l Micro Prime®} Hurri Seal X235 4] x| A7} 4] = ©}
2 23E vehd AL 313H7 74 A9 ztol g vl
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th27] wiol vehd Al Azhech th‘a e
T BAL FHEA G tETolE 9 RE ATe

o= AZANA A A XHMW‘: Ya
B2} e Rlo.z Alzbe.

2t Ayl @ 71 Adell o) AR A 2] A ]
Gt EHE F7s7] o8 AR H7shs H @ 7t
2] o]Ate] HbHlo] & @8l wul o} oAtA il =v
st7] 913l s SR T At Eag Ao s
7} ek,

1960} 0] % |77 5.2] A &5
o] 7= XA 5.0f A==
Sl BR o 2 Az} ol AE] 7] A
st o2 Az auZ A2e A
717 Bas] s gl

A A 2] Aot i w2 Frhshs g oz A
197 = AR e A 5= 9= dfola, A2dAe
A ZHAAL e AL AR Al AN RS
A2 Ak A7 Brfetel bR HEA
7heb= A oltp”. o] F AN EEA AL % S

T =2u

Ao 2R Aol Z]_—‘,:_]'o]-i’_ XH }‘6101 EowH, A%

L

or ol th g 04
e AR Bt B
Fstick?. AAe B2

2ol the HEAA

o _‘N 2 _1)4

B <
N
b
>
>

l‘lF

Seal® Aol F2 14 4 A F
= Azte.

& 7ol AL 4] S el v 2t
27 e 2+ gla
AR Avpel A 4 7
Sz om Aol uhgtAslth =E AL 54
A Dol AE Gl o] Fol7] Agolm
AgAe W Ao dehd & gl AR et
QA gk 1) ol k. 2B g AR A2}
B8 AT AR AAATA o] e Azl A

Aol 71ofate Beh U A7} Al Holof & Reltt.
2 o
= AZARAAA o G 2

2 A+
1 8 Az A A A AEE A ‘f‘é
7} e A= Ar}. FFA =M

Aol g
Aste] the

icro Prime2 s}

o
==

o
=

T obgel 57t $25% FRE 2 Jeht 4 1%
Zre] gt Hele FAIA Y o AkE Ve ok (p <0.05).
Hurri Sealo|4]+= gallic acid 3+t ¢F& 57 =255 ¢
THo] =7 JeELF AT p<0.05), tetracyclineg gH-i-3k
desensitizero| &= F&7} 2245 JFaade Hojxe=

A0 2 JERyttH(p<0.05). =3 chlorhexidined} cetylpy-
ridinium chloride |43 o ol 4wk 2ko] 2 YR a(p <
0.05), 7} A@T-ol|A zfolE YA eFgith A ESA=
£ %748 23} Micro Prime&: v]okah AL 542 Lehl

o1, Hurri Sea& 413t A EEAS ebic). o] oA
Astz Az A o] FEEAS AT A S5

o] Yepdr] el 79 fxte] $5& 2o 2
Ao AR FEAE 7Hd AZTHDAAAR Aol
bsa Aoz g,
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