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ABSTRACT

Recent studies have focused on the impact of changes in thyroid hormone levels and its relation with the localization of IGF
during healing process of periodontium .Thus, the aim of the present study was to evaluate the effects of thyrodoctomy on
healing of periodontium histologically and immunohistochemicaly on IGF-1R. Twenty male New Zealand rabbits were
randomly assigned to two groups, 10 healthy (control), and the other10 were subjected to subtotal thyroidectomy to induce
hypothyroidism. Once aterations were confirmed by total serum levels of triiodothyronine and thyroxine after thyrodoctomy,
ligatures were randomly placed around the first mandibular molars to induce periodontitis, the animals were sacrificed in two
intervals 2 and 4weeks (10 rabbits for each) and specimens routinely processed for serial decalcified sections for histological
and immunohistochemical study on IGF-1R. The histological results of the present study revealed delay in healing process of
the periodontium of experimental group when compare with control one. Immunochistochemical findings shows higher
immunoreactivity in the periodontium cells of hypothyroid group than control.Within the limits of the present study, a thyroid
hormone-deficient state may cause delay healing of induce periodontitis with height reactivity to IGF-1R.
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INTRODUCTION as a stabilizer of B-catenin, and thyroid hormone is a known
Periodontitis are infections occur due to imbalance confront stimulator of IGF-1 receptor expression (Wang et al., 2010).
between bacterial and host response (Kornman et al., 2000) The previous studies demonstrated that the IGF-1 system
The host reaction to microbial damage involves induction of plays an important role in the biology of oral and facial
inflammatory cells, and activation of osteoclasts, leading to tissues and organs, including the development and healing of
alveolar bone resorption and detachement of PDL (Ishikawa, the periodontium (Go'tz, 2006).

2000). In vivo studies have demonstrated that systemic

factors may aso play an important role in periodontal MATERIALS& METHODS

disease initiation and progression (Genco, 1996). Twenty New Zealand male rabbits, weighting (1.5 2kg),
Triiodothyronine (T3) and thyroxine (T4) are hormones aged (6-12) months were used in this study. The rabbits were
secreted by the thyroid gland, and have been shown to be randomly assigned to two groups, 10 healthy (control), and
essential for normal bone remodelling (Vestergaard and the otherl0 were subjected to subtotal thyroidectomy to
Mosekilde, 2002). In hypothyroidism, for instance, bone induce hypothyroidism (Amadi et al, 2006). Once alterations
turnover is slow, bone growth and maturation are retarded in were confirmed by total serum levels of triiodothyronine and
childhood and adults tend to exhibit osteosclerosis, thyroxine after thyrodoctomy using a commercia
accompanied by increased fracture risk (Little, 2006). 1GFs radioimmunoassay kit (Diagnostic products Ltd, Abingdon,
represent a family of endocrine, paracrine, and autocrine- UK). Ligatures were randomly placed around the first
acting polypeptide growth factors controlling pre- and mandibular molar for all animals in both groups in order to

postnatal development and growth. The IGF ligands, IGF-I induced periodontitis (Feitosa et al., 2009). The animals
and -Il are involved in various cellular activity, including were sacrificed in two intervals 2 and 4weeks (10 rabbits for
differentiation, proliferation, morphogenesis, growth, and each, 5 for control and 5 for experimental). All tissue
carcinogenesis. IGF-1 has been shown to be an influential specimens, experimental and controls were fixed in 10%
regulator of endochondral ossification (Wang et al., 2010). neutral formalin and processed in a routine paraffin blocks
Previous studies in rodents and humans have reported that after complete decalcification of bone. Each paraffin-

insulin-like growth factor (IGF) is associated with thyroid embedded specimen from each block of al studied sample
growth and goitrogenesis. Thyroid hormone may regulate had serial sections were prepared in 4pm thickness and
IGF-1 signaling in growth plate cells predominantly at the mounted on clean glass dides for routine H&E staining.
receptor level (Ock et al., 2011). IGF-1 has been described Other 4um thickness sections were mounted on positively
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charged microscopic dlides for immunohistochemical
localization of IGF-1R .The procedure of the IHC assay was
carried out in accordance with the manufacturer instructions
of monoclonal Anti- antibody for IGF-1R (ab4065) Abcam
UK and mouse specific HRP/DAB detection Kits System
(ab 64259) Abcam UK.

RESULTS

Serum analysis results showed that there were highly
significant differences between the levels of T3, T4 before
and after thyroidectomy. Also there were highly significant
increases in TSH level after surgery when compared with
their levelsbeforeit (Table-1).

TABLEL: Theleves of thyroid hormones (nmol/L) before and after surgery

Hormone  Before surgery Aftersurgery T -value  Significant
T3 0.95+0.05 0.36+0.03 14.458 p<0.0001
T4 61.16+2.54 29.99+2.1 12.234 p<0.0001
TSH 0.331+0.04 0.983+0.1 7.83 p<0.0001

Microphotograph view of control group at two weeks
duration showed new collagen fibers amost filling the
defect area with numerous blood vessel and new bone
formation (Figures 1, 2). While the histological view of
hypothyroidism group of the same periods revealed bone
remodeling by presence of osteoclasts, osteoblasts and
reversa line (Figure.3). Remodeling of collagen fibers with
formative fibroblasts and osteoblasts also seen (Figure 4).

FIGURE 1. View of control group at 2 weeks shows new
collagen fibers (C.F.), blood vessels (B.V.) and new bhone

formation. H& EX20.

The histological view of six weeks duration of control
group shows new bone formation with reattachment of
periodontal fibers by presence of sharpy’s fibers in bundle
bone (Figure 5).The view of the experimental side revealed
continuous bone remodeling by presence of osteoclasts,
reversal line and remodelling of periodontal ligament by
active fibroblasts and new collagen fibers (Figure 6).

FIGURE 2: View of control group shows cementoblasts (CB) and
fibroblasts (FB). H& E x20.

FIGURES 3: View of experimental group at 2 weeks shows new
bone formation, osteoclasts (OCL), osteoblasts (OB), and reversal
line (arrow). H& Ex100.

FIGURE 4: View of experimental group at 2 weeks duration
shows new collagen formation, cementoblasts (CB), fibroblast
(FB) and blood vessels (arrow). H& Ex40.
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Immunohistochemical result:
Localization of IGF-R1 in control group at 2 weeks duration
showed weak to moderate immunoreactivity appeared all
over the extracellular matrix of the PDL, cementoblasts,
osteoclasts and some osteoblasts, while the bone matrix and
osteocytes did not react (Fig.7).

FIGURE 5: View of 6weeks control group shows sharpy’s fibers
(arrows) inside new bundle bone. H& Ex40.
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Regarding the experimental group, strong IGF-I
immunostaining was detected in the PDL cells especialy in
fibroblasts and cementoblasts. Osteoclasts, osteocytes which
were located near the periphery of bundle bone also
positively stained (Fig.8).

FIGURE 6: View of 6weeks experimental group shows bone
remodeling with osteoclasts (OCL) and reversal line (arrows). H &
Ex40.

FIGURE 7: View ot control group at 2 weeks duration shows
positive expression of IGF-R1 by periodontal ligament fibers
(arrows), Fibroblasts (FB) and cementoblasts (CB). DAB stain
with counter stain hematoxylin X40.

FIGURE 9: View of control group shows weak positive
expression of IGF-R1 by fibroblasts (Fb) and periodontal ligament
fibers (arrows). DAB stain with counter stain hematoxylinX40.

and fibroblasts (arrows).

FIGURE 8: View of control group shows positive expression of
IGF-R1 by osteocytes (Oc), osteoclasts (OCL), cementablasts (Cb)
DAB stain with counter stain

hematoxylinX 40.

FIGURE 10: View of experimenta group shows strong positive
expression of IGF-R1 by osteoblasts (OB), Fibroblasts (FB) and
periodontal ligament fibers (arrows). DAB stain with counter stain
hematoxylin X40.
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On 6 weeks, immunostaining in and around alveolar bone in
control group began to decline, but fibroblasts and parts of
the extra cellular matrix of periodontal ligament were till
show weak IGF-I immunoreactivity (Figure 9). Whereas in
experimental group there was dill  strong IGF-I
immunoreactivity especially in osteoblasts, fbroblasts and in
periodontal ligaments fibers (Figure 10).

DISCUSSION

In the present study, rabbits were subjected to sub-total
thyroidectomy, the results shows decrease in T3, T4 and
increase in TSH levels and this illustrate hypothyroidism
(Yildirim et al., 2008). This may be due to a decrease in the
thyroid gland tissue, which cause reduction in the amount of
T3 andT4 secreted into serum, as a result, an over secretion
of TSH from the pituitary gland will occur to compensate
this reduction (Watson et al., 2009).

The histological findings of control group of 2weeks
interval shows new bone formation with reattachment of
periodontal fibers in both cementum and bundle bone
,whereas the periodontium healing picture in hypothyroid
group revealed continuous remodeling in both periodontal
ligament and bundle bone. This finding agree with previous
studies (Williams, 2011) who said that his finding may be
due to the fewer number of active osteoblasts in the
hypothyroid rabbits which are responsible for the formation
of new bone matrix.

The histological picture of control animals at 4weeks
duration manifested by mature bone, and osteocytes were
trying to get concentric arrangement around haversian canal
. While in hypothyroid group, the newly formed bone had
immature bone with osteocytes which still irregularly
arranged. Osteoclasts and reversal lines were widely seenin
the newly formed bone which means continuous bone
remodeling. This result correlate with previous study done
by Williams in 2011, who found that when there is a
deficiency in T3 or mutation in TRa (which is the receptor
of T3in osteoblasts cells), there will be a delay in bone
ossification and maturation.

Insulin-like growth factor-1 is involved in the formation,
maturation and reparation processes of several tissues, when
the tissues are experiencing a fast growth rate. All IGF-1
biological effects are mediated through interaction with its
specific cell surface receptor, which is responsible of
mitogenic signaling and most of the effects that 1GF-1
promotes during tissue growth, development and repair
(D’Ercole, 1996). It has been demonstrated that IGF-1
regulates cell growth and differentiation in developing
tissues and modulates some functions in mature cells
(Joseph et al, 1993). This could explain IGF-1lreceptors
showed immunohistochemical staining in some of the
periodontium cells of both groupsin this study.

The result of this study revealed that the expression of 1GF-
1R monoclonal antibodies was more evident in hypothyroid
groups by various cellular and fibrillar elements of the
periodontium  including  osteoblasts, cementoblasts,
fibroblasts and PDL fibers throughout healing intervals. A
number of previous studies have shown that insulin
receptors are expressed in osteoblast-like cells and have
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documented specific actions including effects on collagen
synthesis and alkaline phosphatase formation (Al-Talabany,
2012). Osteoclasts were also immunoreactive for IGF-1R,
this is in accordance with findings for osteoclasts from
different species (Go'tz, 2006) It remains unclear whether
these increased immunoreactivities are the result of
increased synthesis of IGF components or an increased
accumulation from the circulation (Go'tz, 2006)
Cementoblasts were immunoreactive for IGF-1R.This
finding indicates that the IGF system, besides other growth
factor families, plays arolein the repair process.

A compensatory increase of IGF-1R expression, suggesting
a major role for the IGF-1R in the regulation of thyroid
function or growth (Ock et al., 2011). As IGF-I regulates
osteoprotegerin (OPG) and receptor activator of nuclear
factor B ligand (RANKL), thus influencing bone resorption
aswell asformation activity (Ueland, 2005).

Specific functions of the IGFs may be localized in particular
tissue compartments. In the cementum, severa IGF
components were found indicating roles in tissue
homeostasis or attachment. The PDL may function as a
reservoir for IGFs probably bound to ECM components.
PDL fibroblasts could then respond in a paracrine manner
(Ga'tz, 2006)

Thus, the decrease in the levels of thyroid hormones may
promote a less expert immunogenic response to the infection
induced by the experimental periodontitis (Bucay, 2007)
and, therefore, it may be suggested that the role of
hypothyroid on the progression of periodontitis may be
related to a relationship between the immune system and the
thyroid axis, and not related to the effect of thyroid hormone
changes on the alveolar bone quality (Klecha et al., 2000).

CONCLUSION

The present study concluded that a thyroid hormone-
deficient state may cause delay healing of induce
periodontitis when compare with control one with height
positive reactivity of periodontium cells of hypothyroid
group to IGF-1R than control one.

REFERENCES

Al-Talabany M. (2012) The effect of autologous bone
marrow-derived stem cells with estimation of molecular
events on tooth socket healing in diabetic rabbits (A
histomorphometric, Histological and Immunohisto chemical
experimental study). Ph.D. thesis submitted to College of
Dentistry, Baghdad University, Irag.

Amadi, K., Sabo, M.A., Sagay, A.S. (2006) Thyroid
Hormone: The modulator of erectile function in the rabbit.
Nigerian Journal Of Physiological Sciences, 21 (1-2): 83-89.

Bland R. Steroid (2000) hormone receptor expression and
action in bone. Clin Sci; 98:217-240.

Bucay, A.H. (2007) Clinica hypothesis. application of
AIDS vaccines together with thyroid hormones to increase
their immunogenic effect. Vaccine; 25; 6292-6293.



IJABR, VOL.7 (1) 2017: 127-131

D’Ercole, A.J. (1996) Insulin-like growth factors and their
receptors in growth. Endocrinology and Metabolism Clinics
of North America 25, 573-90.

Feitosa, D.S., Marques, M.R., Casati, M.Z., Sallum, E.A.,
Nociti Jr FH, de Toledo, S. (2009) the influence of thyroid
hormones on periodontitis-related bone loss and tooth-
supporting aveolar bone: a histological study in rats. J
Periodont Res; 44: 472-478.

Genco, R.J. (1996) Current view of risk factors for
periodontal disease. J Periodontol; 67 (suppl 10):1041-1049.

Gotz, W., Heinen, M., Lossdorfer, S., Jager A. (2006)
Immunohistochemical localization of components of the
insulin-like growth factor system in human permanent teeth.
Arch Oral Biol. vol. 51 (5):387-95.

Go'tz, W., Kunert, D., Zhang, D., Kawarizadeh, A.,
Lossdo'rfer S, Ja'ger, A. (2006) Insulin-like growth factor
system components in the periodontium during tooth root
resorption and early repair processes in the rat. Eur J Oral
Sci; 114: 318-327.

Ishikawa, I. (2007) Host responses in periodontal diseases. a
preview. Periodontol 2000;43:9-13.

Joseph, B.K., Savage, N.W., Young, W.G., Gupta, G.S,,
Breier, B.H., Waters, M.J. (1993) Expression and regulation
of insulin-like growth factor-1 in the rat incisor. Growth
Factors 8, 267-75.

Klecha, A.J., Genaro, A.M., Lysionek, A.E., Caro, RA.,
Colluccia, A.G., Cremaschi, G.A. (2000) Experimental
evidence pointing to the bidirectional interaction between
the immune system and the thyroid axis. Int J
Immunopharmacol; 22: 491-500.

Kornman, K.S., Page, R.C., Tonetti, M.S. (1997) The host
response to the microbial chalenge in periodontitis:
assembling the players. Periodontol 2000;14:33-53.

131

ISSN 2250 - 3579

Little, JW. (2006) Thyroid disorders. Part |I:
Hyperthyroidism. Oral Surg Ora Med Oral Pathol Oral
Radiol Endod; 101:276-284.

Ock, S., Lee, S. H., Ahn, J,, Leg, T. J,, Cho, C. H., Abel, E.
D., Kimura, S., and Kim, J. (2011) Conditional deletion of
insulin receptor in thyrocytes does not affect thyroid
structure and function. Endocr. J. 58, 1013-1019.

Ueland, T. (2005) GH/IGF-1 and bone resorption in vivo and
in vitro.Eur J Endocrinol; 152: 327-332.

Vestergaard, P., Mosekilde, L. (2002) Fractures inpatients
with hyperthyroidism and hypothyroidism: a nationwide
follow-up study in 16,249 patients. Thyroid 2002; 12:411-
419.

Wang, L., Shao, Y, and Tracy, Ballock R. (2010) Thyroid
Hormone-Mediated Growth and Differentiation of Growth
Plate Chondrocytes Involves IGF-1 Modulation of B-Catenin
Signaling. JBone Miner Res.; 25 (5): 1138-1146.

Watson, R., Burrow, G.N., Preedy, V.R. (2009)
Comprehensive  Handbook of lodine:  Nutritional,
Biochemical, Pathological and Therapeutic Aspects, P 47-
48.

Williams, G.R. (2009) Actions of thyroid hormones in bone
Polish J Endocrinology; (60)5:380-388.

Williams, G.R. (2011) The bare bones of thyroid hormones.
Endocrine Abstracts; 25: 6.

Yildirim, M.K., Bagcivan, |., Sarac, B., Kilicardan, H.,
Yildirim, S., Kaya, T. (2008) Effect of hypothyroidism on
the purinergic responses of corpus cavernosal smooth
musclein rabbits. Int Urol Nephral.,40 (3):691-9.



