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ABSTRACT: Immunosuppressive agents have been recognized as a factor affecting the soft tissues of the periodontium.
However, little is known about their effect on periodontitis progression. The aim of the present study was to investigate
the influence of cyclosporin A (CsA) administration, associated or not with nifedipine, on the bone loss resulting from a
ligature-induced periodontitis in rats. Twenty-four adult male Wistar rats were used. After anesthesia, the mandibular
first molar was randomly assigned to receive the cotton ligature in the sulcular area while the contralateral tooth was
left unligated. The animals were randomly assigned to one of the following treatments: Group A - saline solution;
Group B - CsA (10 mg/kg); Group C - nifedipine (50 mg/kg); Group D - CsA (10 mg/kg) plus nifedipine (50 mg/kg).
Forty-five days later, the animals were sacrificed and the specimens routinely processed for serial decalcified sections.
Intergroup analysis did not reveal significant differences regarding the bone loss volume in the ligated teeth between
the experimental treatments (0.46+0.11, 0.63 +0.32, 0.53+0.14, 0.50+ 0.18, for groups A, B, C and D, respectively —
p > 0.05). However, intragroup analysis showed a greater bone loss volume in the ligated teeth than in the unligated
ones (p < 0.05). Within the limits of the present study, the conclusion was that the administration of CsA, associated or
not with nifedipine, may not influence bone loss in ligature-induced periodontitis in rats.

DESCRIPTORS: Bone resorption; Periodontitis; Immunosuppression.

RESUMO: O uso de agentes imunossupressores tem sido reconhecido como um fator que afeta os tecidos moles do perio-
donto. Entretanto, pouco se sabe sobre o seu efeito na progressao da periodontite. O objetivo do presente estudo foi in-
vestigar a influéncia da ciclosporina (CsA), associada ou nao a nifedipina, na perda 6ssea resultante da periodontite
induzida por ligaduras em ratos. Vinte e quatro ratos Wistar machos, adultos, foram incluidos no estudo. Apds aneste-
sia, foram colocadas ligaduras de fio de algodao ao redor do primeiro molar inferior direito ou esquerdo, aleatoriamente
escolhido. O dente contralateral foi deixado sem ligadura. Os animais foram aleatoriamente escolhidos para receber
um dos seguintes tratamentos: Grupo A - solucéao salina; Grupo B - CsA (10 mg/kg); Grupo C - nifedipina (50 mg/kg);
Grupo D - CsA (10 mg/kg) e nifedipina (50 mg/kg). Apos 45 dias, os animais foram sacrificados para a analise histo-
métrica. A analise intergrupos nao revelou diferencas significativas quanto ao volume da perda éssea entre os diferen-
tes tratamentos (0,46 + 0,11; 0,63 + 0,32; 0,53 * 0,14; 0,50 * 0,18, para os grupos A, B, C e D respectivamente —
p > 0,05). Entretanto, a analise intragrupo mostrou um maior volume de perda 6ssea nos dentes com ligadura, quando
comparados aos dentes sem ligadura (p < 0,05). Dentro dos limites deste estudo, conclui-se que a administracéo de
CsA, associada ou nao a nifedipina, nao influenciou a perda 6ssea alveolar na periodontite induzida por ligaduras em
ratos.

DESCRITORES: Reabsorcao 6ssea; Periodontite; Imunossupressao.

INTRODUCTION

The primary cause of periodontitis is the cumu-
lative effect of the interaction between bacterial
challenge and the immune and inflammatory sys-
tem of the host. Risk factors for periodontitis in-
clude poor oral hygiene, age, genetic factors, dia-

betes and smoking''. In addition, a deficient host
immune response has been associated with a more
aggressive type of periodontitis'®. Thus, the effect
of immunosuppressant agents on the periodontal
tissues has been investigated™.

One of the most studied immunosuppressant
agents is cyclosporin A (CsA), a fungal cyclic
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undecapeptide that has shown promise in the
treatment of autoimmune disorders such as psori-
asis, atopic dermatitis, rheumatoid arthritis and
uveitis™. Nevertheless, despite its many therapeu-
tic uses and its profound effect on the prevention
of organ rejection, side effects are not infrequent.
Post-transplantation osteoporosis is a well-
recognized phenomenon', as well as gingival over-
growth, bone formation and resorption®*'****, Be-
sides bone metabolism disorders, CsA adminis-
tration has been associated with nephrotoxicity,
and nifedipine, a calcium channel blocker, has
been reported to protect against cyclosporin-in-
duced toxicity". Similarly to CsA, nifedipine has
demonstrated a potential effect upon bone meta-
bolism®* and gingival overgrowth®.

Whether the association of CsA and nifedipine
may increase the risk of periodontitis in non-risk
individuals, it is not known. Therefore, the present
study was proposed in order to investigate the in-
fluence of CsA administration on the bone loss re-
sulting from a ligature-induced periodontitis in
rats. In addition, the effect of nifedipine associated
or not with CsA on such a process was also as-
sessed.

MATERIALS AND METHODS

Twenty-four male Wistar rats (300-400 g) were
used in the entire study. The animals were kept in
plastic cages with access to food and water ad libi-
tum. The State University of Campinas Institu-
tional Animal Care and Use Committee approved
the protocol.

General anesthesia was obtained by intramus-
cular administration of ketamine (0.5 ml/kg). One
of the mandibular first molars of each animal was
randomly assigned to receive the cotton ligature in
a submarginal position to induce experimental
periodontitis. The contralateral tooth was left
unligated to serve as a control. The animals were
randomly assigned to one of the following four
treatment groups (6 animals per group), including
daily subcutaneous injections:

* Group A - physiological saline;

* Group B - CsA (10 mg/kg) (Sandimmun®, No-
vartis Pharma AG, Basel, Switzerland);

* Group C - nifedipine (50 mg/kg) (Sigma, St.

Louis, MO, USA);

*Group D - CsA (10 mg/kg) plus nifedipine

(50 mg/kg).

Forty-five days after the surgery, the animals
were sacrificed by a lethal dose of ketamine, and

their jaws were removed and fixed in 4% neutral
formalin for 48 h. The specimens were demineral-
ized in a solution of equal parts of 50% formic acid
and 20% sodium citrate for 45 days. Paraffin serial
sections (6 m) were obtained in a mesiodistal di-
rection and stained with hematoxylin and eosin.
Using an image analysis system (Image-Pro®, Me-
dia Cybernetics, Silver Spring, MD, USA), the vol-
ume of bone loss in the furcation region was
histometrically determined. Measurements were
averaged to allow intergroup and intragroup anal-
yses, using the one-way analysis of variance
(ANOVA) (alpha = 0.05). Pairwise multiple compar-
isons were carried out by Tukey’s test (al-
pha = 0.05) in the cases where the ANOVA test
showed significant differences. In addition, the
paired t-test (alpha = 0.05) was used for intragroup
comparisons of interradicular bone loss volume
between ligated and unligated teeth.

RESULTS
Clinical observations

Clinically, on the day of the sacrifice, it was
noted that the animals from group B, Cand D, i.e.,
the animals which received CsA and/or nifedipine,
presented a greater gingival volume than the ani-
mals from group A (control group). Visually, when
comparing ligated and unligated teeth in the same
animals, the gingival volume was more significant
for the ligated teeth.

Histometric results

Intragroup analysis revealed a statistically sig-
nificant difference in the volume of bone loss
(p < 0.05) between unligated and ligated teeth for
all experimental groups, i.e., the cotton ligatures
around the teeth were able to promote
periodontitis (Table 1). Nevertheless, intergroup
analysis did not show significant differences be-
tween the test groups (p > 0.05) regarding the vol-
ume of bone loss around the ligated teeth (Table 1).
Figures 1A to 1D illustrate the histological aspects
of the mesiodistal sections of the ligated teeth, for
each group. In all of them, it is possible to identify
coronal dentin, pulp tissue, root dentin (mesial
and distal roots), bone and periodontal ligament.
The interradicular region shows a great area of
connective tissue, resulting from bone loss under
the furcation. Note the irregular bone surface in
this region.
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TABLE 1 - Mean + standard deviation of the bone loss volume (mm3) around unligated and ligated teeth, according to
each group.

Teeth Group A Group B Group C Group D
Unligated 0.23+0.08 8A 0.23+0.08 8A 0.20+0.04 aA 0.24+£0.07 aA
Ligated 0.46 +0.11 bB 0.63+0.32bB 0.53+0.14bB 0.50+0.18bB

Capital letters should be considered in lines (intergroup analysis: one-way analysis of variance - ANOVA —, p > 0.05)
and lowercase letters in columns (intragroup analysis: paired t-test, p < 0.05). Means followed by different letters differ

statistically (alpha = 0.05).
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FIGURE 1 - Photomicrography illustrating bone loss in the

furcation region of a ligated tooth. A, B, C and D illustrate

.

Groups A, B, C and D, respectively (H. E., 12.5 X). A: Control group. B: Cyclosporin A group. C: Nifedipine group. D:

Cyclosporin A + Nifedipine group.

DISCUSSION

Immunosuppression is an important therapeu-
tic regimen for several diseases’, including lifelong
medication with substances like CsA in order to
counteract rejection of transplanted tissues. The
effects of CsA therapy on soft tissues of the perio-
dontium have been extensively investigated in vi-
tro™** and in vivo™*”. Recently, the significance of
CsA on alveolar bone has received some attention.
Increased bone remodeling and trabecular bone
loss have been observed in CsA-exposed ani-
mals™'®?* Increased osteoblastic and decreased
osteoclastic activity in patients undergoing CsA
treatment has been reported®. Although some at-
tention has been paid to the influence of CsA on al-
veolar bone, little is known about this interaction
in the presence of a local irritant such as dental
biofilm.

The results of the present study did not reveal
significant differences among the experimental
groups regarding the volume of bone loss resulting
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from the ligature-induced periodontitis in rats.
This means that daily CsA administration, associ-
ated or not with nifedipine, did not result in a more
severe bone loss in the furcation of the teeth. The
findings of the present study seem to be in agree-
ment with those of previous studies. Although
some have described the importance of T-cell me-
diated hypersensitivity in human gingivitis and pe-
riodontitis'®, this concept has been challenged by
negative findings in humans' and by animal stu-
dies®*. Guggenheim et al’ (1981) investigated
whether T-suppression with CsA had an effect on
the establishment and progression of the disease
in rats monoassociated with Actinomyces viscosus.
They concluded that periodontal disease seems to
be the result of a multitude of pathomechanisms
and is not strictly correlated with T-cell dependent
hypersensitivity. Cox et al.* (1987) showed that li-
gature-induced periodontitis bone loss was less
pronounced in rats treated with CsA, when compa-
red to that of control non-medicated animals. Fis-
cher, Klinge® (1994) evaluated, clinically and histo-
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logically, the effect of CsA on the progression of the
periodontal breakdown in domestic ferrets, using
the ligature-induced periodontitis model. They ob-
served a tendency of more bone loss in the experi-
mental medicated animals as compared to the
values of non-medicated ones. However, the diffe-
rences were not statistically significant. Therefore,
as mentioned by Guggenheim et al.’ (1981), it ap-
pears that the clinical aspect of the periodontal di-
sease may be the result of independent mecha-
nisms, i.e., even blocking such an important
element, all other elements may not be signifi-
cantly affected. Generally speaking, a variety of
host defense disorders may lead to destruction of
the periodontal attachment apparatus and eventu-
ally premature exfoliation of primary and/or per-
manent teeth. However, most of the studies, inclu-
ding the present investigation, were not able to
histologically illustrate such a clinical figure, by af-
fecting the T-cell response to the local irritants.
Therefore, further studies on the etiopathogenesis
of the periodontal lesions, regarding the role of the
host immune response, are justified.

The subcutaneous route, which was used in
this study, has been suggested as the route of
choice® to provide more consistent cycles of CsA
availability than any other route. Blood levels of
CsA between 100 and 400 ng/ml have been shown
to be sufficient to promote immunosuppression in
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administration of CsA, associated or not with
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ture-induced periodontitis in rats.
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