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Effects of Sildenafil on Dental Tissue
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Abstract: To investigate the effects of Sildenafil on dental tissue. The study was performed with adult female
Wistar-Albino rats. Control group (n =7) were fed on standard laboratory diet until surgery. The study group
(n=7)were administered Sildenafil orally with orogastric tube 10 mg kg™ once a day for 30 days. Each rat was
anesthetized and mandibular bone with incisor teeth and soft tissue were removed. Dental pulp, dentin,
periodental ligament, periodental soft tissue and bone were examined histologically. Neovascularization on the
dental pulp and gingiva were significantly higher in the study group. Sildenafil can be used as a supporting

factor i dental tissue healing.
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INTRODUCTION

Sildenafil, bemg a PDE-5 inlubitor 13 a strong
peripheral wvasodilator (Kothari and Duggal, 2002;
Qian et al., 2005). PDE-5 mhibitors which are used in
erectile dysfunction treatment are currently used to a
great extent in cardiovascular and neurosurgery and in
clinics for the treatment of patients with diseases of the
brain vessels and microcirculation failure. Tn recent years,
the use has been observed in plastic surgery clinics after
flap surgery with the aim of increasing graft circulation
(Derici et al., 2009).

The effect 13 seen as leading to vascdilation by
mcreasing cyclic Guanosine Monophosphate (¢cGMP) by
means of Nitrie Oxide (NO) (Langtry and Markham, 1999,
Robson et al., 2004, Salcido, 2008; Sarifakioglu ef al,
2004). The effect on bone healing 1s an mnteresting current
topic and there are studies showing benefits in the
treatment of fractures (Akgul and Alemdaroglu, 2008).

MATERIALS AND METHODS

In literature, the reported dose of sildenafil to be
administered varies from 3-20 mg kg~ per day in animal

models. A dose of 10 mg kg sildenafil achieves possible
systemic protective effects in rats. Higher doses (over
20 mg kg™ may have greater vasodilatatory effects but
they may alse have side effects such as hypotension,
diminished tissue perfusion and excessive anti-
inflammatory response whereas doses <10 mg kg™ are
less or not effective at all (Irkorucu et al., 2008, 2009).
For this reason, we chose to admimster sildenafil as a
single daily dose of 10 mg kg™

Rat incisor teeth were placed in 10% formaldehyde
solution for 2 weeks then fixed in Bouin’s solution
for 2 days. The fixed bone samples were decalcified in a
10% acetic acid, 0.85% NaCl and 10% formalin solution.
Paraffin blocks were then prepared m a standard manner.
The 4 sections were taken 6-7 microns in thickness at 20
micron mtervals from the paraffin blocks. These sections
were stained with haematoxylin eosine and evaluated
separately.

RESULTS AND DISCUSSION
Histological results obtained from the sections. The

increase in capillaries was evaluated according to the
histological recovery scale shown in the Table 1 and 2.
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Table 1: Histologic examination results of the incisor teeth pulp of the
control group rats

1st 2nd 3rd 4th
Rat No. section section section section
1 0 0 0 0
2 + 0 + 0
3 0 0 0 0
4 0 + 0 0
5 0 0 + 0
6 0 + 0 0
7 + 0 0 +

Tncrease in hyperemia and number of capillaries Absent: 0, Present: +

Table 2: Histologic examination results of the incisor teeth pulp of the
Sildenafil group rats

1st 2nd 3rd 4th
Rat No. section section section section
1 + + + 0
2 + + + +
3 + + + +
4 + + + 0
5 + + + +
6 + + + +
7 0 + + +

Increase in hyperemia and number of capillaries. Absent: 0, Present: +

Statistical analysis: SPSS 15.0 for Windows was used.
The Mam-Whitney U-test was used for the two
mndependent groups of control group and Sildenafil
group. A highly significant difference was found between
the two groups (p<0.001).

In the study group results while the dentine tubular
sttucture and odontoblast arrangement m  the
neighbouring pulp was normal, an increase was observed
in the vascular structure in the pulp canal and additionally
a partial loss of fibres and cells m the connective tissue
area. Epithelium thickening of the gingiva epithelia free
section was seen whereas the periodental membrane area
was observed to be normal. In addition to HE
(Haematoxylin Fosine) staining of structures, Masson
staining results showed an increase and dilatation of
vascular structures in the pulp canal. ITn comparison to the
control group, the vascular structure canals in the
peridontal membrane were observed to be more dilated
and the gingiva vascular structures were observed to
have increased.

No change was determined in the structure of the
alveolar bone (Fig. la and 2a). In the images of the control
group no change was determined m the dental structures.
The dentinal tubules, odontoblast extensions and pulp
canal width and structure were seen as normal. No change
was observed m the structure of the alveolar bone canal
and surrounding periodontium.

The gingiva epithelial structure was observed to be
normal (Fig. 1b and 2b). In this experimental research to
mvestigate the use of Sildenafil i dentistry, the
histological results from the sections showed an increase
in vascularisation, particularly in the pulp canal in the
group which had been given Sildenafil.

Fig. 1: a) Stereomicroscope image of dental tissue of the
study group. Masson staiming (AB: Alveolar
Bone, PM: Peridontal Membrane, PC: Pulp Canal,
D: Dentine); b) Stereomicroscope image of dental
tissue of the control group. Masson staining (D:
Dentine, PC: Pulp Canal, PM: Peridontal
Membrane)

Fig. 2: a) Stereomicroscope inage of dental tissue of the
study group. Haematoxylin eosine staining (GE:
Gingiva Epithelia, S: Sulcus, PC: Pulp Canal, D:
Dentine), b) Stereomicroscope mmage of dental
tissue of the control group. Haematoxylin eosine
staining (AB: Alveolar Bone, GE: Gingiva
Epithelia, PM: Peridontal Membrane, PC: Pulp
Canal, D: Dentine)
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Applied systemically or locally, this may be beneficial
to the healing and keeping the tooth alive n pulp capping
mn situations where the pulp blood flow has been impaired
by dental trauma or for other reasons. There is a need for
the evaluation of further clinical research of the use of
local or regional injections, systemic applications or
cements. The application of Sildenafil was seen to lead to
an increase in vascularisation in the gingiva and pulp
without creating any change to the alveolar bone.

CONCLUSION

In the study, the findings of this study show that
Sildenafil can be used as a supporting factor in dental
pulp and gingiva healing. Further clinical studies (The
effect of Sildenafil on conditions such as gingival flap
surgery, gingiva injury, exposed dental pulp or dental
trauma) are needed to clarify the usefulness of Sildenafil
for gingiva and dental pulp healing.
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