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ABSTRACT: The influence of the zinc acetate on lhe sealing propcrties of lhe zinc oxide-eugenol ce
menl was analized twenty four hours and fifleen days after root canal fil/ings of human teelh in vitro. The
resulls showed thal lhe zinc acelate increased signjficantly the marginal infiltration of the dye, lwenly
four hours after lhe root filling. The zinc acelate also elicitated a more intense inflammatory reaction of
the rat connective tissue, 7 days after the implanta tion.
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The success of the endodontic treatment
is directly related with the apical sealing qua
lity of the root filling (DOW and ING LE,
1955). Good sealing property of the zinc
oxide-eugenol has been reported (TAKA YA
MA et ai. 1968). Nevertheless, some others
have considered it as a bad sealer (GRIEVE,
1972).

MOLNAR and SKINNER (942) re
commend the use of the zinc acetate to acce
lerate the setting-time of the zinc oxide
eugenol. According to some reports the zinc
acetate can alter the sealing quality of this
material (WEINE, 1972; OGA W A et ai.
1974; HOLLAND elal. 1976).

However, besides the sealing quality,
the success of the root canal treatment has
some relation with the biological properties
of the filling material. A lot of researchs stu
died the tissue reactions to zinc oxide-
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eugenol cement (ERAUSQUIM and MURU
ZABAL, 1967; HOLLAND and LEONAR
DO, 1968) but there is a lack in the study of
the effect of this material with zinc acetate
on the connective tissue reaction.

The subject of this paper waS to study
the effect of zinc acetate on the sealing qua
lity and on the connective tissue reactions to
zinc oxide-eugenol.

MATERIAL AND METHOD

Sixty human teeth recently extracted
and stored in water were employed to study
the sealing quality of zinc oxide-eugenol.
The teeth were dryed and the root external
walls were covered with nail polish to hinder
lateral infiltration of the dye.

The root canais were instrumented until
up the Kerr file n. o 60, thoroughly irrigated
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with distilled water and dryed. They were
then filled by the single cone technique using
gutta-percha points and zinc oxide-eugenol
cement with or without zinc acetate in the
following proportion: zinc oxide, 300 mg;
zinc acetate, 15 mg e eugenol, 0,1 mI.

After root filling, the teeth were stored
in moist chambor, at 37. oe, during twenty
four hours or fifteen days. After this time
the roots were immersed in 2.0% metilene
blue dye solution. Twelve hours later the
teeth were dryed and breaked along their
long axis. The marginal infiltration was mea
sured with a micrometric ocular and the ob
tained data submitted to a statistical analy
siso

ln order to analyse the influence of zinc
acetate on the connective tissue reaction to
the zinc oxide-eugenol, 30 rats were em plo
yed. Dentin tubes, 5-7 millimeters in length,
made from human dental roots were auto
claved and filled with zinc oxide-eugenol
with or without zinc acetate. The tubes were
then implanted in the rat subcutaneous con
nective tissue. The animais were sacrified, 7,
15 and 30 days after the treatment and the
pieces removed for histologieal analysis. Af
ter fixation in 10 percent neutral buffered
formalim the specimens were decalcified in
formie acid-sodium citrate and embedded in
paraffin wax. Serial sections 6 mierometers
thick were stained with hematoxylin and eo
sino

RESULTS
Marginal infiltration

The marginal infiltration average was
30.15 for zinc oxide-eugenol and 45.53 for
zinc oxide-eugenol-zinc. acetate, after 24
hours, but after longer period (15 days), the
averages were 47.27 and 43.80, respectively.
The statistical analysis showed significance
at 5% leveI for the difference observed after
24 hours, but the one observed after 15 days
was not significant, at the sarne leveI.

Rat connective tissue reaction.
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Seven days after the implantation of the
cement without eugenol there was an intense
neutrophilic infiltration, reaching 150 micro
meters in depth and showing a lot of cells in
degeneration. Next to this inflammatory
reaction there was a fibrous capsule, with an
average thickness of 450 mierometers, infil
trated by chronic inflammatory cells and ex
hibiting fibroblast proliferation (figs. 1 and
2). The zinc oxide-eugenol with zinc acetate
elicited an inflammatory reaction more in
tense and extense. The fibrous capsule invol
ving the area of intense inflammatory reac
tion was thicker than the one observed in the
other experimental group (figs. 3 and 4).

Fifteen days after the implatation, no
differences were observed between the
groups. The inflammatory reaction was less
intense and extense and some fibroblastie
proliferation nearest the implanted material
was observed. The fibrous capsule around
the dentin tube had Çln average thiekness of
450 micrometers and presented a mild to mo
dera te chronie inflammatory reaction (figs. 5
and 6).

ln the final period of observation the re
sults were also similar with the two studied
materiais. ln direct contact with the implan
ted materiais there was a thin layer of neu
trophils in degeneration or connective tissue
infil trated by chronie inflammatory cells
and some neutrophils. The fibrous capsule
was thiner with an average thiekness of 150
micrometers. The capsules were well irriga
ted and had an intense cellular population
infiltrated by moderate to intense number of
chronic inflammatory cells (figs. 7 and 8).

DIseUSSION
Marginal infiltration

Twenty four hours after root canal fil
ling, the sealing quality of the paste without
zinc acetate was better, being the difference
of results statistically signifieant. However
the marginal infiltration was higher in the
period of fifteen days. These facts suggest
the occurence of dimensional alterations in
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the filling material, probably a contraction.
These data are in agreement with severaI
other experimental works where a higher
marginal infiltration is observed as the time
goes by (SWARTZ and PHILLIPS, 1962;
KAKAR and SUBRANIAN, 1963; CUR
SON and KIRK, 1968; HOLLAND et ai.,
1976).

The zinc acetate did not improve the
zinc oxide-eugenol sealing qualities. On the
contrary, in the 24 hours period it maked
worse the sealing qualities. WEINE (1972)
repported the zinc acetate does not alter the
sealing properties of zinc oxide-eugenol.
This data agree with our results in the 15
days postoperative period. But the results in
the 24 hours period are in agreement with
OGA WA et ai. (1974) data and in desagree
ment with GOING et ai. (1960) and HOL
LAND et ai. (1976) ones. These desagree
ments are elucidated by the fact that little
amounts of zinc acetate may cause worse the
sealing qualities of the cement, while higher
amounts improve this qualities (HOLLAND
et ai. 1976). ln the experimental group of
zinc oxide-eugenol with zinc acetate the re
sults were the sarne in both postoperative pe
riods. This occured probably the zinc acetate
not only accelerates the seatting time but al
so the volumetric alterations.

Connective tissue reaction.

The reactions of the connective tissue
showed that zinc oxide-eugenol is an irritant
material. This data agree with the results of
others experimental works (MITCHELL,
1959; RAPPAPORT et aI., 1964; McSHA
NE etal., 1970; HOLLAND etal., 1971).
The irritational power of the studied mate
rial has direct relation with its components.
The few works that studied the tissue reac
tion to the zinc oxide showed it is not so irri
tant (DIXON and RICKERT, 1933; TA
GLIA VINI, 1973). The zinc acetate was con
sidered highly irritant to the connective tis
sue (TAGLIAVINI, 1973). But the most stu-

died component was the eugenol. Many ex
perimentaI researchs showed this substance
is higlly irritant to the connective tissue
(COOLIDGE, 1932; TORNECK, 1961;
HOLLAND et ai., 1969) and that the irrita
tion power of the zinc-oxide-eugenol has a
direct relation with the amount of eugenol in
the cement (HOLLAND et ai., 1971; M ILA
NEZI and HOLLAND, 1973).

MOLNAR (1967) and BEIGELIS and
MACCHI (1976) repported that after the
setting remains free eugenol in the cement.
According to MOLNAR (1967) the amount
of free eugenol affects the connective tissue
response. BEIGELIS and MACCHI (1976)
beleave that accelerating the setting time of
the cement, with a chemical accelerator, a
higher amount of free eugenol will be obtai
ned. This fact woul elucidate the more severe
reaction of the connective tissue to the ce
ment with zinc acetate, 7 days after the treat
ment. However, the similarity of results in
the other experimental period suggests that
most part of free eugenol was eliminated by
the organism.

The results of the tests on the sealing
property and the ones about the connective
reaction do not encourage the use of zinc
acetate in the zinc oxide-eugenol cement.

CONCLUSIONS

Twenty four hours after the cement pre
paration, the zinc acetate increases, signifi
cantly at the leveI of 5%, the marginal infil
tration of the zinc oxide-eugenol to the meti
Iene blue dye. ln the period of 15 days no
statistical significant differences were obser
vedo The zinc acetate increases the rat con
nective tissue reaction to the cement, in the
period of 7 days after the im plantation; in
longer postoperative periods (15 and 30
days) the connective response was the sarne
for both cements with or without zinc aceta
te.

37



MOREIRA and associates Rev. Odont. UNES?
10(1/2):35-40, .1981

MOREIRA, G.H., SOUZA, V., HOLLAND, R. & SALIBA, O. Efeito do acetato de zinco na qualidade
seladora c na reação do tecido conjuntivo do rato ao cimento de óxido de zinco e eugenol.

RESUMO: Com a finalidade de verificar a influência do acréscimo de acetato de zinco ao cimento de
óxido de zinco e eugenol, o presente trabalho foi desenvolvido em duas etapas. Na primeira, 60 dentes hu
manos foram instrumentados e seus canais obturados com cimento de óxido de zinco e eugenol acrescido
ou não de acelerador. Após as obturações dos canais, os espécimes foram armazenados em câmara úmi·
da. Decorridos os períodos de 1 e 15 dias, dez espécimes de cada grupo, dentro de cada período, foram
mergulhados em solução de azul de metileno a 2% durante 12 horas. Seguiu-se o seccionamento longitu
dinal das raízes ao nível dos canais radiculares e a mensuração da infiltração do corante, com o auxílio de
uma lupa ocular micrometrada. As medidas obtidas foram analisadas estatisticamente. Na segunda eta
pa, 30 ratos receberam implantes dorsais bilaterais de tubos de dentina preenchidos com cimento de óxido
de zinco e eugenol, acrescido ou não de acetato de zinco. Decorridos os períodos experimentais de 7, 15 e
30 dias, os animais foram sacrificados e os espécimes processados para permitir análise histológica.
Observou-se que o acfescimo de acetado de zinco ao cimento de óxido de zinco e eugenol, no período ini
cial (24 horas), produziu um aumento de infiltração marginal, estatisticamente significante ao nível de
5%. No período mais longo (J5 dias) não houve diferenças estatisticas nos dois grupos experimentais. Em
relação aos implantes, verificou-se que o acréscimo de acetato de zinco ao cimento de óxido de zinco e eu
genol, no período inicial (7 dias), evidenciou uma resposta inflamatória mais intensa por parte do tecido
conjuntivo subcutâneo do rato. Nos períodos longos (J5 e 30 dias), não houve diferenças na resposta teci
dual ao cimento de óxido de zinco e eugenol acrescido ou não de acetado de zinco.
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Fig. 1 - Zinc oxid(-eugenol wirhour zine acetate. 7 days alter the implantarian. The material is surrounded by severe acure inflammatory
reacrion. H.E.X40

Fig. 2 - Higher magnifiearion of figura I showing derails of rhe infiammarory reacrion. H.E. XIOO.

Fig. 3 - Zine oxide-c:ugenol with zine aC(t2te. 7 days alter the implantarian. The severe aCUle' infiammarory rtaerion is more extensive ChOlO

rhe one observed in figure 1. H.E. X40.

Fig. 4 - ZiDC oxide-eugenol withOllt zine acC'tate, 15 days alter me implant2tion. There are numerous neuuophiles in contaet with the im
planred material. The extc:nsion af the inflammatory reaerion is minor chOlO the one observed in the 7 days posroperative pc:riod.
The arca infilrrared by neurrophiles is surrounded by a fibrous eapsule wirh ehronie infiammarory edis. H.E. XIOO.

Fig. 5 - Zinc oxidc:-c:ugenol with zine acetate, 15 days after the implantarian. Thece is a chin acea of neutfophilie infiltration between the
marerial and rhe fibrous eapsule. H.E. X40.

Fig. 6 - Zine oxide-eugenol wirhout zine aeerate. 30 days after the implanration. A fibrous eapsule with moderare ehronic inflammatory
reacrion contaets me material. H.E. XIOO.

Fig. 7 - Zine oxide-eugenol with zine aeetat"e, 30 days after the implantation. There is a moderare ehconie inflammatory rtaetion in rhe fi
brouseapsule nearrhe implanred mareria!. H.A. XIOO.
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