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ORIGINAL ARTICLE

Effect of Potassium Oxalate on Dentine Permeability under
Simulated Pulpal Pressure

Narinee Chinajitphan* Kadkao Vongsavan** Kanitha Kijsamanmith***
Noppakun Vongsavan**** Orapin Ajcharanukul*****

Abstract

Objectives: To determine the change in the dentine permeability with time after oxalate treatment
under simulated pulpal pressure.

Materials and Methods: Twenty non-carious extracted human premolars were obtained and
sectioned transversely 1-2 millimeters below the cemento-enamel junction. Dentine were exposed at
the tip of the buccal cusp by cutting cavity (diameter 3 millimeters, depth 3 millimeters). The teeth
were assigned into 2 groups (n=10), potassium oxalate and distilled water groups. The hydraulic
conductance of all dentine were determined by following movement of an air bubble in a capillary
under 50 mmHg hydrostatic pressure application under different conditions; dentine after preparation,
etched dentine and after the cavity had been treated with either potassium oxalate or distilled
water at interval of 0, 30 and 60 min. The data were analyzed by one-way RM ANOVA and multiple
comparisons (Holm-Sidak method) (p<0.05).

Results: The mean hydraulic conductance significantly decreased after application of potassium
oxalate when compared with that obtained after etching. After etching, the mean hydraulic conductance
was 0.0180 + 0.0136 nL/(mmZ2.sec.mmHg), while they were 0.00755 + 0.00535, 0.00677 + 0.00575
and 0.00643 + 0.00585 nL/(mmZ2.sec.mmHg) at 0, 30 and 60 minutes after application of potassium
oxalate respectively. The mean percentage reductions of hydraulic conductance obtained after
potassium oxalate treatment at all intervals were 50.234 + 18.597, 43.940 + 18.233 and 41.194 + 19.154%
respectively.

Conclusions: After etching, potassium oxalate treatment under simulated pulpal pressure
resulted in decreased dentine permeability, which is almost at the same condition as that obtained

from dentine with smear layer. This treatment effect lasted within 60 mins.

Key words: Dentine hypersensitivity, Potassium oxalate, Dentine permeability, Hydraulic conductance

*Postgraduated student, Residency Training Program (Pediatric dentistry), Faculty of Dentistry, Mahidol University 6 Yothi
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Fig 1. Diagram of the cavity preparation at the buccal cusp 3 millimeters in diameter

and 3 millimeters in depth.
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Fig 2. Diagram of the experimental setup for Lp recording under simulated pulpal pressure.
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Table 1. The mean (+SD) percentage decrease in Lp at different condition after application of

tested agent (n=10) from the baseline.
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3

In the row, subgroups with different superscript uppercase letters indicate a significant difference

(P<0.001). In the column, subgroups with different superscript lowercase letters indicate a significant

difference (P<0.001).
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Fig 3. The mean (+ SD) Lp under the tested conditions of specimen which are (A) dentine after
preparing cavity, after applying 37% phosphoric acid, after applying 3% potassium oxalate
at 0-, 30- and 60 mins and (B) dentine after cavity preparation, after applying 37% phosphoric

acid, after applying distilled water. (superscript lowercase letters indicate statistical significant
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[18,23,24] @uLfgIfUMINAaDNYEN Ajcharanukul
WAZANL [25] fiwut Memndemans KO 7l viuft 30 1l
uaz 60 Wil Fhednmaususssodensedunie
§9 7 ARaYNENTUBEN IRt ETLT 30 waz 60 1l
Tnams@neniinuiwases 3% KO siaiads Lp
vovifailufidranaviuiinazavagiiszeziaan
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Tipend 60 wiit Fedululumedendumants
NAADNYDY Santiago LACALE [22] 1l 2006 Tae
m3sanaveaven Lp atvsaifiaslugneiaasana
pnainnnMaARUARGERLANTEeans AN

f'fuLmaL%ﬂumnmmzmﬂ%qma%ﬁﬁmﬂwmij’ﬁg
dloituagvreiilosmelduseiuaun 50 Aadwns
Usondild lunsfnunilaunszieniaiinyfisen
ﬁona’nmﬁqﬂmﬁuﬁwmmimnmnau Fovilwen
Lp #¥aléf 60 wiindamansdienliuwansnediu
AfiTUAn(FA 30 wiindemans KO
NINARNAINENINANNEDAAADNALNTT
AN mvARInTay Ajcharanukul WLazAME [25] it
WU BVAIMETDDNTUANTIUA 30 W LAY
60 w1 Q’ﬂaﬂﬁmimauaumﬁaﬁ@nisﬁumﬁﬂﬁm q
AARIANATY UazmMIFnEBU 9 iwudn 3% KO
sunsnansziumMsdsiiulugiheifiemsiden
Hulnfuldagefvszaninmiiszoziiasiuly
AMUNFIMENT [18,23,24] lasawisuaynians
30 it wAnnnmamaasvluievdfifinsfinig
anavay Lp weandndesluwdiil 30 waz 60
ffunITanavegNINeove1n L a BN ulunIg
pafinenafithisBuusnintennasoanianiiing
siafn Lp 9autioiu @ snadniaushy 7 viaaWaEN
TWssiuziiase q sevidadomelulnssssanmity
Uztumeluzsswmar e deituinliiAansgasiu
IpvviouazanaIMIEIRusINaITINGYE 919
Wnnmsidumdesinnanaslszneudunid
Tuﬁwmsmﬂnﬂguﬁaﬂum\mﬁﬁn liimIanas
P99 Lp yaviiipiufiweivatnedaLias [29,31,39]
vIapnainnnmIliuangadeeyavAlIznauny
ihlwisidoiiulinduAugannzind aaenauna
Pp9nsANEIRINaISITuTuNgRNTINMTUL ST
Wiamsiudsemuenmszevithedneme
maneasviaefiunmsfusunazes 3% KO
faziulgh fmsanavzoed Lp saaiaftumemay
mamniiuil uaswadenamaaguulitosnd 60 wi
Tnsmaiipadoilldmenssdnwdonanmuaziunay
MIVNUEN ifmﬂy’\iamaxﬂuﬁgnﬁﬁaaﬂﬂnﬁlﬁm

o

fusneuziuneedtinanniign uwssgnlsfimud
fanudududoednafnsiiafinlusnanlunis
Wanndszansnmnisavagandnaansiansialy

unagy

3% lWunaBaNpaNTIEN SINTORAFATN
Furuldvoviefuweivnelfussiusassooy
dodelulwseity  wasvldanmwduniuldveuds
HufldlndAperanizoeviolufifiduaies
loawasonsnigeavagmelu 60 mitnasmaldans
AINAT

finAnysxUssnA

guRuARNNIELazIMThivasATRM sl
USTNAUSTUALNNEAEAT NRTINENADNARa LAz
wnAIneduaduasunsilsamnvinuiitisaaziian
Teuuzh waglianuthewislumsvhlasenu
e Sagaaluls
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