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ABSTRACT

Aim: Zeolites induce the proliferation and differentiation of cells of the osteoblast
lineage. Application of zeolite in pulpotomized young permenat teeth had not been
investigated. The objective of this study was to investigate histologicaly the capability
of zeolite to induce dentin bridge formation and compare it with calcium hydroxide.
Subjects and methods: Four dogs aged 12-24 month were included in the present
study. In each dog, pulpotomy procedures were carried out in four premolars teeth in
each quadrant and restored with one of the experimental materials in a way that teeth in
each quadrant restored with one material differ from that of the contralateral quadrant.
Specimens were harvested on the sixth week after operation and twelfth week after
operative procedures, prepared and examined histologically by H&E (haematoxylin
and eosin) stain, there were wide histological differences between the groups of this
study along the different intervals of the study. Results: The result of the present study
revealed inflammatory response of pulp tissue to both tested materials with various de-
grees that were subsided by time only in calcium hydroxide group. Calcium hydroxide
has a powerful agent for regenerative effect on pulp tissue with dentin bridge formation.
On the contrary; pulp degeneration and necrosis were the end results of pulpotomy with
zeolite material. Conclusion: Calcium hydroxide could induce dentin bridge formation

while zeolite failed.

INTRODUCTION

The treatment of severely decayed and pulpally involved permanent
teeth in the child or adolescent has long presented a challenge for ideal
conventional root canal filling "2, Pulpotomy may be an alternative
to extraction for those patients who are unable to afford conventional
endodontic therapy 4. Many pharmacotherapeutic agents have been
utilized for capping the radicular pulp after pulpotomy. However, the
success rates have varied with the agent used and with the various
techniques P71,
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Calcium hydroxide is extensively investigated
early as a pulp capping agent to stimulate pulpal
healing and dentin bridge formation, repair root
fractures, perforations, open apices and root resorp-
tion where it induce apical root closure in affected
mature teeth as well as in immature teeth®. Calcium
hydroxide is still the primary standard treatment
against other tested materials . Some investiga-
tors asserted that alternatives to calcium hydroxide
should be considered because of the clinical disso-
lution of calcium hydroxide, the recurrence of pulp
inflammation and necrosis, and the presence of tun-
nel defects in dentin bridges formed against calcium
hydroxide that increases its permeability '),

Zeolites are microporous, aluminosilicate miner-
als possess biological activities, antioxidative and
immunostimulatory effects. Moreover it has been
used as an adjuvant to anticancer therapy "',

Zeolites induce the proliferation and differen-
tiation of cells of the osteoblast lineage "*. When
mixed with glass ionomer cement powder and root
canal filling materials, they will act as an antibacte-
rial agent 3!, In order of this, zeolite investigated as
a possible alternative to calcium hydroxide in pulp-
otomy of young permanent teeth.

MATERIALS AND METHODS

This study was carried out on four dogs aged 12-
24 month, tow dogs for each period. In each dog,
pulpotomy procedures were carried out in four pre-
molars teeth in each quadrant. The animals were
kept for 2 weeks preoperatively in the animal house
of the faculty of veterinary South Valley University
under standardized conditions.

Food was restricted 12 hours pre-operatively
while water was restricted in the last 2 hours. Each
dog was injected subcutaneously; 20 minutes before
anesthesia, by atropine (Adwia, Egypt) at a dose of
0.04mg / kg body wt . General anesthesia was
obtained by intravenous injection of thiopental so-
dium (Epico, Egypt) at a dose of 3-5mg / kg body
wt. A cannula, 18-20 gauges, was fixed in the radial
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vein to be used for additional injection of anesthetic
drugs if needed, intubation with a cuffed endotra-
cheal tube. Special mouth gag was used to keep the
mouth opened.

Cavity preparation:

Class V cavities were prepared on the cervical
third of the buccal surface of each tooth. Pulp expo-
sure was performed in the middle of the cavity floor,
the coronal pulp was removed.

Experimental materials:

1. Zeolite mixed with normal saline.

2. Calcium hydroxide powder (ADWIC) mixed
with normal saline.

Each quadrant had one of the tested capping
materials, in such a way that the premolars in right
capped with Zeolite would always have the contra-
lateral (left) capped with Calcium hydroxide. All the
remaining part of the cavity in the crown of every
tooth (tested and control) was filled with amalgam.
(Non gamma II SDI). Two dogs were euthanized af-
ter 6 weeks and the other two dogs after 12 weeks
post operatively. pulpotomized teeth were assessed
histologically by H&E.

RESULTS

The histological results of calcium hydroxide
treated teeth after six weeks of pulp capping, showed
areas of liquefactin necrosis with inflammatory cell
infiltration. The exposure site was closed by granu-
lation tissues rested on numerous blood vessels,
the odontoblastic layer appears with its shape close
to normal with palisading pattern and multipl mi-
totic. Newly formed dentin (active dentinogenesis)
characharized by very thick layer of predentin de-
marcated from primary dentin by separating line.
The core of the pulp appeared close to normal struc-
tures containing cells and fibers. Fig. (1)

The histological results of zeolite treated teeth
after six weeks of pulp capping showed, degener-
ated zones in the superfacial layer of the pulp close
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to the exposure site, disorganized odontogenic zone
with signs of degeneration odontoblastic vacuoliza-
tion, no signs of predentin formation. The remain-
ing pulp structure showing less cellularity and in-
creased fibrosis (fibrotic degeneration) interspersed
with inflammatory cells. Fig. (2)

The histological results of calcium hydroxide
treated teeth after twelve weeks of pulp capping
showed, reactive responses of the pulp to capping
processes. The most important reaction noted in this
periods is the formation of predentin at the exposure
site making continuity of dentin. The odontoblas-
tic layers appeared in normal psudostratified, pal-
lassading appearance with different mitotic figures

Fig. (1): Photomicrograph of Calcium hydroxide pulpotomy
after six weeks. Showing (BV) multiple proliferated
blood vessels and odontoblastic layer appears normal
and appearance of (PD) predentin layer,(OD) old
dentin and areas of inclusion bodies (CN) (coagulative
necrosis). H&E stain (10x).

Fig. (3): Photomicrograph of Calcium hydroxide pulpotomy
after twelve weeks. Showing (OD) Old dentin, (DB)
dentin bridge , (P) Pulp and (OB) odontoblastic layer.
H&E stain (10x).

underneath the newly formed predentin (Dentin
Bridge). The pulp tissues formed of their normal
layers including odontoblastic layer, cell free zone,
cell rich zone and pulp core. Fig. (3)

The histological results of zeolite treated teeth
after six weeks of pulp capping showed, disappear-
ance of odontogenic zone which was nearly occu-
pied by a layer of inflammatory cells. There were
no signs of odontoblasts proliferations, and /or pre-
dentin formation. The cells of the core of the pulp
become separated from each other by collection of
edematous fluid and decreased in their numbers as a
sign of degeneration, the fibrous content decreased
with less number of blood vessels. Fig. (4)

Fig. (2): Photomicrograph of zeolite pulpotomy after six
weeks. Showing (DOD) disorganized odontoblasts,
(ODV) odontoblasts vacuolation, (ICE) inter cellular
edema, (DT) degenerative tissues, (OD) old dentin. .
H&E stain (10x).

Fig. (4): Photomicrograph of zeolite pulpotomy after twelve
weeks. Showing (ICI) Inflammatory cell infiltrate and
(DOD) disappearance of odontoblastic layer, (LFC)
less fibrous and cellular content (NP) no predentin,
(NDB) no dentin bridge, (OD) old dentin. H&E stain
(10x%).
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DISCUSSION

Maintaining the vitality of dental pulp has been
one of the fundamental concepts of dental treatment
for a long time. If the pulp chamber is exposed, it is
usually treated by direct capping or pulpotomy. The
procedure relies on the ability of the dentin-pulp
complex to repair dentin 519,

Calcium hydroxide is the most common mate-
rial for capping of exposed pulp °!. Due to its alka-
linity; it has a bactericidal effect and stimulates the
formation of reparative dentin. Unfortunately with
some drawbacks like dystrophic calcification, dis-
continuous dentin bridge with the so called “tunnel
defects” and internal root resorption !,

The present study was designed to evaluate the
effect of two different materials on pulp tissues,
namely, calcium hydroxide and zeolite on the pulp
tissue after pulpotomy in dogs’ premolar teeth.
Using H&E stain for histological examination.

The histological results of calcium hydroxide
treated teeth after six weeks of pulpotomy showed,
areas of liquefaction necrosis, Inflammatory cell
infiltration mainly microphages and neutrophile
around the degenerated tissues. Similar results ob-
tained in other searches !'*??), they stated that small
nodules resembling osteodentin outlined by a dis-
tinct layer of odontoblast-like cells could be seen
forming in the pulp tissue along the wound margin.

The odontoblastic layer appears with its shape
close to normal with pesoudostratified appearance
and multiple mitotic figures as a sign of regeneration
interspersed by multiple proliferating blood vessels
in between newly formed odontoblasts in different
zones with predentin formation, The newly formed
dentin (active dentinogenesis), characterized by
very thick layer of predentin which demarcated from
primary dentin by separating line. These results were
close to the observation of other studies ["**>/ they
stated that, the increase in predentin width could
indicate a faster recovery of primary odontoblasts,
with the beginning of tertiary dentine synthesis after
the injury, caused by cavity preparation.
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On the other hand zeolite treated teeth at the
same period revealed presence of degenerated zones
in the superficial layer of the pulp close to the expo-
sure site. Disorganized, vaculated and degenerated
odontoblasts with no signs of predentin formation.

Histological examination of calcium hydroxide
treated teeth after twelve weeks showed, reactive
responses of the pulp to capping processes. The
most important reaction noted in this periods is the
formation of predentin at the exposure site making
continuity of dentin. The odontoblastic layers ap-
peared in normal psudostratified, pallassading ap-
pearance with different mitotic figures underneath
the newly formed predentin (Dentin Bridge). Other
researchers ). Obtained similar results at where
dentin bridge formed. The pulp tissues formed of
their normal layers including odontoblastic layer,
cell free zone, cell rich zone and pulp core.

On the other hand histological observation of ze-
olite treated group at twelve weeks interval showed
dramatic histological results. The pulp tissue failed
to reorganize, the odontogenic zone disappeared and
nearly occupied by a layer of inflammatory cells.
There were no signs of odontoblasts proliferations,
and /or predentin formation. Neither pulp repair nor
dentin bridge formation was observed.

In both periods evaluated in this study, no signs
of migration and cell differentiation on the exposed
area were observed in teeth capped with zeolite.
The absence of primary odontoblasts and newly or-
ganized odontoblast-like cells result in the lack of
dentin bridge formation. Similar pulpal responses
have been described after direct pulp capping in
human teeth and dog teeth using different capping
agents 21,

CONCLUSIONS

1. Calcium hydroxide remains the agent of choice
for the capping of mechanically exposed pulps.

2. Calcium hydroxide has a powerful agent for
regenerative effect on pulp tissue with dentin
bridge formation.
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The use of zeolite for pulpotomy in young per-
manent teeth, even after successful homeosta-
sis, is questionable.
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