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Among numerous root canal sealers those on the basis of
Ca(OH), are used too. The purpose of this study was to examine
possible toxic impact of sealers based on Ca(OH), (Sealapex, Kerr
and Apexit, Vivadent) on the connective tissue, muscle, bone and
cartilage, and compared the results with the impact of sealers based
on the polyketonic compound (Diaket, ESPE).

In our experiment 52 female mice of the C-57 BL/6 breed were
used. 0.5 ccm of the sealer was injected subcutaneously into the tail
root of the laboratory animals.

This experimental model was elected due to this location all
the examined structures were present. The control group was in-
jected Hanks. The test period was 2, 8 and 30 days respectively,
and the sealers impact was histologically examined. After eight
days period, the most severe inflammation develops in Sealapex-in-
jected group. After 30 days period in Apexit group, the mildest in-
flammatory reaction was found.

The results indicated Apexit to be the mildest irritant and it
had not penetrated into the deeper layers of the tissue.
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Introduction

Filling the root canal is the final stage in the
endodontic therapy of the root canal. The suc-
ces of the entire endodontic treatment depends
on the quality of this work. None of the endo-
dontic sealers (ES) known is ideal (1, 2, 3, 4).
There is a variety of ES of various compositions

on the market, which affect the surrounding tis-
sue (5, 6, 7, 8). Recently, we have been using
Ca(OH), — based ES, so we wanted to investi-
gate their possible noxious effect on connective
tissue, muscles, cartilage, and the bone, and to
make a comparison with Diaket, which we have
been using most until now.

Acta Stomatol. Croat., Vol. 27, br. 3, 1993.

175



D. Buntak-Kobler et al.

Cytotoxicity of Ca(OH).

Materials and methods

In our experiment we have used 51 (fifty-one)
C-57 BL/6 female mise. The ES were freshly
mixed and injected subcutaneously into the
root tail of the laboratory animals, this parti-
cular location being chosen for containing all
kinds of tissue necessary, i.e. connective tissue,
muscles, cartilage, and the bone. The animals
were sub-divided into three groups: the first
group was injected Apexit (Vivadent), the se-
cond was injected Sealapex (Kerr), and the
third polyketonic Diaket (ESPE). The control
group was injected HANKS. Of each material
injected was 0.5 ccm. The tissue was fixed in
buffered 10% formalin. Decalcination was in
the solution of the formic acid and the hydro-
chloric acid in acqua destillata (120 ccm formic
acid + 80 ccm hydrochloric acid and 800 ccm
acqua destillata). Paraffin embedded tissue was
sected and stained with hemalaun and eosin.
The animals were sacrified after 2, 8 and 30
days respectively.

Results

After two days a severe acute inflammation
was present in the Apexit-injected group (Fig.
1). Granulocytes were spotted around the accu-
mulations of the material (black coloured). The
inflammation was found in the skin, in the sub-
cutaneous tissue, and in the muscles.
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Figure 1. Apexit, 2 days, black material is accumulated in
the subcutaneous tissue with acute inflammation
(H & E, 200 X)

Slika 1. Apexit, 2 dana, crni materijal se nakuplja u pot-
koznom tkivu s akutnom upalom (H & E, 200 x)

In the Sealapex-injected group also and over
the same two-day period (Fig. 11) a severe acute
inflammation was found; however, in this case,
necroses were present after two days. In the
control group (HANKS) a mild hyperemia was
found, with a low-grade granulocytes infiltra-
tion in the corium and the subcutaneous tissue.
The inflammation was confined only subcuta-
neously.

Figure 2. Apexit, 8 days, black material is disperged, the
abundant inflammatory infiltrate in subcuta-
neous tissue (H & E, 200 X)

Slika 2. Apexit, 8 dana, crni materijal je rasprsen, obilan
upalni infiltrat u potkoZnom tkivu (H & E, 200 x)

Figure 3. Apexit, 30 days, the circumscribed necrosis (N)
in subcutaneous tissue with the formation of gra-
nulation tissue (H & E, 400 X)

Slika 3. Apexit, 30 dana, zaokruZena nekroza (N) u pot-
kozZnom tkivu sa stvaranjem granulacijskoga tkiva
(H & E, 400 x)
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After 8 days, in the Apexit group (Fig. 2),
necrosis of the epidermis and the initial necrosis
of the subcutaneous tissue, as well as skin ulce-
ration, were found. The black material was dis-
persed in the interstitium. Apart from granulo-
cytes, mononuclears were also found in the in-
flammatory infiltrate.

In the Sealapex group, 8 days after the injec-
tion (Fig. 12), large necrosis areas in the sub-
cutaneous tissue and in the muscles were found,
with a dense accumulation of putrefied particles
and neutrophils. In this period we find myositis,
perichondritis and periostitis, with an initial dis-
integration of the bone.

Figure 4. Apexit, 30 days, the foreign body granuloma in
subcutaneous tissue (H & E, 400 X)

Slika 4. Apexit, 30 dana, granulom sa stranim tijelom u
potkoznom tkivu (H & E, 400 x)

In the Diaket group, a dense inflammatory
infiltration in the skin, subcutaneous tissue
(Fig. 5), all the way to the periostum (Fig. 6),
was found over the same eight-day period. In
the control group, resorption of the inflamma-
tory infiltrate was noticed on the eight day, with
only a few lymphocytes found.

After 30 days, in the Apexit group (Fig. 3),
chronic inflammation was present, granuloma
with foreign-body giant cells was formed (Fig.
4), and tiny necroses in the subcutaneous area
were noticed. The injected material was no lon-
ger visible. In the Sealapex group, over the sa-
me thirty-day period, bone regeneration, re-
sembling the initial calus, can be noticed. Nec-
roses can be seen in the subcutaneous tissue.

Figure 5. Diaket, 8 days, the strong inflammation in sub-
cutaneous tissue (H & E, 400 X)

Slika 5. Diaket, 8 dana, jaka upala potkoznog tkiva (H &
E, 400 x)

Figure 6. Diaket, 8 days, the inflammatory infiltration pe-
netrates to the periosteum (H & E, 400 X)

Slika 6. Diaket, 8 dana, upalna infiltracija prodire do pe-
riosteuma (H & E, 400 x)

Figure 7. Diaket, 30 days, abscesses in subcutaneous and
muscular tissue (H & E, 200 X)

Slika 7. Diaket, 30 dana, apscesi u potkoznom i misicnom
tkivu (H & E, 200 x)
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Copoitis .

Figure 8. Diaket, 30 days, the foreign body granuloma
with the giant cells (H & E, 400 X)

Slika 8. Diaket, 30 dana, granulom sa stranim tijelom s di-
vovskim stanicama (H & E, 400 x)

Accompanying signs of acute inflammation are
also present, which is confirmed by the pre-
sence of granulocyte infiltrates.

In the Diaket group (Fig. 7-10), perichondri-
tis, periostitis and osteomyelitis can be seen. I-
nitial necroses, with abscess formation and fi-
brous incapsulation around the material were
present. The material was dispersed in small ac-
cumulations in the interstitium, but was also
present in the giant cells’ cytoplasm.

Figure 9. Diaket, 30 days, the necrosis (N) of the cartilage
with chondritis (H & E, 400 X)

Slika 9. Diaket, 30 dana, nekroza (N) hrskavice s kondri-
tisom (H & E, 400 x)
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Figure 10. Diaket, 30 days, periostitis and osteomyelitis (H
& E, 200 X)

Slika 10. Diaket, 30 dana, periostitis i osteomijelitis (H &

E, 200 x)
R

Figure 11. Sealapex, 2 days, the necrosis of subcutaneous
tissue with the accumulation of black material
and inflammatory reaction (H & E, 200 X)

Slika 11. Sealapex, 2 dana, nekroza potkoznoga tkiva s
nakupljanjem crnoga materijala i upalnom reak-
cijom (H & E, 200 x)

Figure 12. Sealapex, 8 days, abscess and necrosis of the
subcutaneous tissue (H & E, 200 X)

Slika 12. Sealapex, 8 dana, apsces i nekroza potkoZnoga
tkiva (H & E, 200 x)
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Discussion

Histological examination revealed inflamma-
tory reactions of various degrees in all the speci-
mens tested. The results indicated Apexit to be
mildest irritant. Inflammation had developed in
the skin, subcutaneous tissue, and the muscles.
It had not penetrated into deeper layers of the
tissue. In this material only tiny initial necroses
of the tissue could be seen.

After a thirty-day period the material is not
visible in the tissue and it can be reasonably
claimed that it had been resorbed.

In Sealapex, a severe inflammation develops
faster. After two days, severe inflammation is
accompanied by necroses. Sealapex penetrates
faster into deeper tissue layers, so myositis, pe-
richondritis and periostitis, with the initial dis-
integration of the bone, can be seen.

After 30 days, foreign-body type granuloma
is present. Since, after the same period, an
acute inflammation is also found, we may con-
clude that Sealapex is continuously active as an
irritant, even thirty days after injection.

In Diaket, the inflammation developed more
slowly. Eight days after the injection, inflam-
mation was found in the skin, in the subcuta-
neous tissue, all the way to the periostum.
In this material, perichondritis, periostitis and
osteomyelitis, but also fibrous incapsulation,
can be found, however not before thirty days
from the injection have elapsed. This results

differs from the results of Matsumoto et al (9,
10).

%?Ve suppose to have obtained the most in-
tense tissue response in Sealapex due to its
composition. Benetti-Neto et al (11) have noti-
ced that the materials containing Titanium Dio-
xide provoke, in contact with the tissue, a
strong foreign-body reaction. However, Zme-
ner et al (12) have demonstrated that there was
no improvement of the tissue compatibility of
Sealapex after Titanium Dioxide had been re-
moved from its composition. Smith et al (13)
have noticed that Barium ions too are not bio-
compatible, because they had found a strong fo-
reign-body reaction of the tissue. Merion and
Jakeman (14) had demonstrated that various le-
vels of Zinc concentrations have a high toxic
impact on fibroblasts and macrophagi.

Conclusion

All the materials tested, including the control
group, show an inflammatory reaction as a con-
sequence of operative trauma, to which, in the
materials tested, an irritation effect is added.
This is manifested in a higher inflammation in-
tensity and, in some materials, even in cytotoxi-
city, i.e. tissue necrosis. Therefore, in the clini-
cal treatment, such root-canal filling techniques
should be applied in which the material will not
be propagated into the periapical region.
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CITOTOKSICNO DJELOVANJE Ca(OH), MATERIJALA
ZA PUNJENJE KORIJENSKOG KANALA NA VEZIVNO,

KOSTANO I MISICNO TKIVO

Saz

etak

Medu mnogim materijalima za punjenje korijenskih kanala
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danas se sve vise upotrebljavaju oni na bazi kalcijevog hidroksida.
Zeljeli smo ispitati mogudéi toksicni ucinak materijala na bazi kal-
cijevog hidroksida (Sealapex, Kerr i Apexit, Vivadent) i poliketona
(Diaket ESPE) na vezivno tkivo, misice, kosti i hrskavicu.

U korijen repa 52 misa C-57 BL/6 inicirano je 0,5 ccm ispiti-
vanog materijala. Kontrolnoj grupi iniciran je Hanks. Zivotinje su
Zrtvovane nakon 2, 8 i 30 dana i napravljeni su histoloski preparati.
Rezultati pokazuju Apeksit kao najblaZi iritans od ispitivanih
materijala.

Kljuéne rijeti: kalcijev hidroksid, materijali za punjenje kori-
jenskih kanala, citotoksi¢nost.
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