
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 16 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Journal of Immunoassay and Immunochemistry
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597271

Drop in Transforming Growth Factor-α and Osteoprotegerin Level in
Gingival Crevicular Fluid from Patients with Gingivitis
Junichi Otogotoa; Makio Mogib

a Department of Periodontology, Matsumoto Dental University School of Dentistry, Shiojiri, Nagano,
Japan b Department of Medicinal Biochemistry, School of Pharmacy, Aichi-Gakuin University,
Nagoya, Japan

To cite this Article Otogoto, Junichi and Mogi, Makio(2009) 'Drop in Transforming Growth Factor-α and Osteoprotegerin
Level in Gingival Crevicular Fluid from Patients with Gingivitis', Journal of Immunoassay and Immunochemistry, 30: 3,
305 — 312
To link to this Article: DOI: 10.1080/15321810903084673
URL: http://dx.doi.org/10.1080/15321810903084673

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597271
http://dx.doi.org/10.1080/15321810903084673
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Drop in Transforming Growth Factor-a and
Osteoprotegerin Level in Gingival Crevicular Fluid

from Patients with Gingivitis

Junichi Otogoto1 and Makio Mogi2

1Department of Periodontology, Matsumoto Dental University
School of Dentistry, Shiojiri, Nagano, Japan

2Department of Medicinal Biochemistry, School of Pharmacy,
Aichi-Gakuin University, Nagoya, Japan

Abstract: Inflammatory mediators, especially cytokine, play a central role in the
pathogenesis of gingivitis. The aim of this study was to identify and quantify
the various growth factors, and cytokines in the gingival crevicular fluid (GCF)
of patients with gingivitis, as compared with those of control subjects. The levels
of cytokine in the samples were determined by their respective ELISAs. The trans-
forming growth factor (TGF)-a and osteoprotegerin (OPG) level were signifi-
cantly lower in patients with gingivitis than in the controls (p< 0.05). Also,
there was a positive correlation between TGF-a and OPG levels (r¼ 0.761). These
results suggest that the decrease in growth factor TGF-a is associated with the
pathophysiology and=or the progress of gingivitis.
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INTRODUCTION

Whereas gingivitis is a relatively mild inflammation confined to the
gingival tissue, periodontitis affects the ligaments and alveolar bone that
support the root of the tooth and provide its anchorage to the maxilla or
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mandible. The role of proinflammatory cytokines in gingivitis has been
evaluated in several studies,[1,2] and attention has been given to the signif-
icance of cytokines. Polypeptide growth factors are a class of natural
biological mediators that regulate key cellular events in tissue repair,
i.e., cell proliferation, chemotaxis (directed migration), differentiation,
and matrix synthesis via binding to specific cell-surface receptors.[3]

Examples of these factors found in bone, cementum, and healing wound
tissues include epidermal growth factor (EGF) and transforming growth
factor (TGF)-a, a member of the EGF superfamily.

The physiological effects of TGF-a are similar to those of EGF.[4]

Both are known to effect epithelial and mesenchymal cell proliferation,
migration, and differentiation. EGF appears to contribute to inflamma-
tory responses, as well as to other physiological and pathological
processes.[5]

Whereas a recent study also suggests the involvement of the receptor
activator of NF-kB ligand (RANKL) and osteoprotegerin (OPG) in the
pathogenesis of bone-destructive disease such as rheumatoid arthritis and
periodontal disease,[6–11] no one has examined the level of RANKL and
OPG in the body fluid of the patients with gingivitis except for one.[12]

Several investigators have examined gingival crevicular fluid (GCF)
for cellular immune-response indicators, as the levels of such indicators
are considered to serve as possible markers of active periodontal
disease,[13–18] but, thus far, no one has looked at the level of growth fac-
tors, especially EGF and TGF-a in gingivitis. The present study was
designed to investigate the levels of EGF, TGF-a, interleukin (IL)-1b,
IL-6, interferon (IFN)-c, b2-microglobulin (b2-MG), RANKL and
OPG in GCF by use of highly sensitive ELISAs.

EXPERIMENTAL

Fifty patients with gingivitis around single-rooted teeth were selected
from those referred to the Department of Periodontology of Matsumoto
Dental University. Informed consent was obtained from all participants
at the first visit. The present study was approved by the ethics committee
of Matsumoto Dental University School of Dentistry, and was conducted
in accordance with the declaration of Helsinki on Biomedical Studies
Involving Human Subjects (WMA, 1997). All patients were in good
general health with no history of anti-microbial or anti-inflammatory
therapy or periodontal treatment during a 6-month period before the
start of the study. One examiner performed all recordings. Gingival
Index, Plaque Index, and Bleeding Index were recorded at pre-
liminary examination. Since smoking is a risk factor for gingivitis and
periodontitis, the current study did not include smokers. The gingivitis
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group included 20 females and 30 males with varying degrees of gingival
inflammation, but with no radiographic evidence of alveolar bone loss.
These patients ranged in age from 13 to 60 years (mean age 35.7� 14.6
years). The healthy group consisted of 20 females and 25 males ranging
in age from 18 to 54 years with a mean age of 31.2� 9.1 years. They
had no clinical signs of gingival inflammation (no bleeding on probing),
exhibited PPD <3mm, and no radiographic evidence of alveolar bone
loss. Table 1 shows clinical measurements and demographics for the
study groups.

The GCF sampling was performed by the method of Offenbacher
et al. (1986) with slight modification.[14,18–20] All clinically detectable
supragingival plaque was removed carefully without touching the gingiva
to minimize plaque contamination of the strips. The teeth were gently
washed with water, and the sites under study isolated with cotton rolls
and gently dried with an air syringe. One periopaper was used at each col-
lection site. Paper strips (Periopaper, Harco, Tustin, CA, USA) were
carefully inserted 1mm into the gingival crevice and allowed to remain
there for 30 sec. After a one-minute interval, a second strip was placed
at the same site. Care was taken to avoid mechanical injury. The volume
of GCF in the periopaper was measured with a Periotron (Harco, Tustin,
CA, USA). The paper strips from the individual sites were stored at
�80�C for later processing. Periopapers for each subject were pooled,
and the GCF extracted and assayed for the content of cytokines=growth
factor. To free the GCF sample completely from the periopaper, we
eluted the fluid by centrifugation with aliquots of buffer (50mM
phosphate buffer, pH 7.2, containing protease inhibitors, 0.1mM
phenylmethylsulphonylfluoride, 5 mg=mL each of leupeptin, pepstatin,
amastatin, chemostatin, and antipain). In brief, 100 mL of the above

Table 1. Demographic parameters of subjects and clinical
parameters in the study groups

Healthy control
patients (45) Gingivitis (50)

Age 31.2� 9.1 35.7� 14.6
Probing pocket
depth (mm) (PPD)

1.76� 0.32 2.79� 0.51�

Clinical attachment
loss (mm) (CAL)

0 0

Plaque index (PI) 0 1.76� 0.64�

Papilla bleeding index (PBI) 0 2.18� 0.73�

Mean� S.E.M. is given. Significant difference from healthy group.
Mann-Whitney U-test, �p< 0.05.
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buffer was applied to each strip and the tube centrifuged at 15,000 g for
5min. A further 100 mL was then applied and the centrifugation repeated.
The GCF from the two strips was pooled to give a total volume of 200 mL
and then stored at � 80�C for later assay. The protein concentration of
the extract was estimated by the method of Bradford, with bovine serum
albumin as a standard.[21] It has been previously reported that protein
recovery rates from Periopaper points is not consistent, and depends
on nature of the proteins and their concentrations.[22] But, we confirmed
the reproducible evidence that protein recovery rates are relatively
high and constant (80–87%) from Periopaper using IL-1b, b2-MG, and
albumin in a preliminary way.

b2-MG was determined by a sandwich ELISA that consisted of
solid-phase (polystyrene bead)-immobilized antibodies and antibodies
labeled with b-D-galactosidase, as described previously.[18,19] The
contents of EGF, IL-1b, IL-6, IFN-c in the samples were measured by
use of commercially available two-site sandwich ELISA kits (Cayman
Chemical Co., USA; R&D System, MN, USA; MedSystems Diagnosis,
Austria), as described previously.[18,23,24] The ELISA system also shows
that the CV was less than 7%. The ELISA for TGF-a utilizing polyclonal
antibodies that recognized limited epitopes of TGF-a in combination
with a monoclonal anti-TGF-a IgG1 (detection limit: 1 pg=mL).[25] All
of the coefficient variations (CV)s were less than 5.6%. Free soluble
form of RANKL was measured by a two-site ELISA.[26] ELISA for
human RANKL consists of a polyclonal antibody that recognizes
human soluble RANKL and human osteoprotegerin as a capture. We
could quantify the human RANKL level (detection limit: 0.05 ng=mL).
OPG was also determined by use of a commercially available two-site
sandwich ELISA kit (R&D System, MN, USA).[8]

All samples were assayed twice. Duplicate measurements were
performed by ELISA on each sample and show the average data. Data
were reported as the concentrations of growth factor or cytokine (pg=mL
of GCF). The contents of b2-MG and total proteins were presented as
ng=mL of GCF. Statistical analysis between gingivitis and control
subjects was performed by using one- or two-way ANOVA.

RESULTS

We compared the levels of growth factor and cytokine in gingivitis
and control subjects. A statistically significant lower concentration of
TGF-a-level was observed in the gingivitis group, up to 47% of the con-
trol level (p< 0.05), whereas the EGF level showed no difference between
control and gingivitis patients (Table 2). In contrast, the mean IL-1b, IL-
6, IFN-c, b2-MG, and RANKL values of the gingivitis patients were
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slightly higher than those of the controls with no statistical significance.
OPG values of the gingivitis patients were slightly lower than those for
the controls with statistical significance (p< 0.05). There was a positive
correlation between TGF-a and OPG levels (r¼ 0.761). The total protein
content in the gingivitis subjects was moderately higher than that of
controls, but with no statistical significance (Table 2).

DISCUSSION

This study clearly demonstrated a statistically significant decrease in the
TGF-a level, but no change in the IL-1b, IL-6, b2-MG, EGF, IFN-c or
RANKL level, in the GCF from gingivitis patients. Although the levels of
growth factors=interleukins in GCF in gingivitis have been studied,[27,28]

our report is the first to show down regulation of TGF-a in the GCF of
patients with gingivitis. As described previously,[18] we demonstrated that
TGF-a levels were also significantly lower in patients with periodontitis
than in the controls. In contrast, the concentrations of IL-1b, IL-6,
b2-MG and RANKL was significantly higher in the severe periodontitis
group than in the controls.[8,11,18] While gingivitis is an inflammation
confined to the gingival tissue, periodontitis affects the ligaments and
alveolar bone that support the root of the tooth and provide its ancho-
rage to the maxilla or mandible. Because TGF-a is able to exert a variety
of effects on biological activities such as wound healing,[4] the lack of
TGF-a might result in a delay in gingival regeneration during the
progression of gingivitis, and finally lead to periodontitis. If this

Table 2. Immunochemical analysis of gingival cervical fluid in healthy controls
and in gingivitis patients

Analyte Units
Healthy control
patients (45) Gingivitis (50)

EGF pg=ml 116.1� 24.8 (100) 108.2� 28.3 (93)
TGF-a pg=ml 212.6� 29.4 (100) 99.7� 14.2 (47)�

IL-1b pg=ml 38.3� 12.9 (100) 44.1� 10.0 (115)
IL-6 pg=ml 18.2� 11.2 (100) 17.6� 16.1 (97)
IFN-c pg=ml 11.3� 3.9 (100) 10.5� 3.2 (93)
b2-microglobulin ng=ml 9.1� 6.8 (100) 9.5� 3.2 (104)
RANKL pg=ml 24.1� 6.7 (100) 27.0� 5.2 (112)
OPG pg=ml 358.2� 40.7 (100) 242.8� 45.5 (68)�

Total protein ng=ml 203.3� 44.1 (100) 235.8� 47.0 (116)

Mean� S.E.M. is given. Significantly different from control, �p< 0.05.
Percentage of the control is shown in parentheses.
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hypothesis is correct, the current data suggest the administration of
TGF-a to gingivitis patients as a possible therapy.

There still remain several questions to be asked about the role of
TGF-a in gingivitis. First, the origin of TGF-a should be clarified. Although
we earlier demonstrated the human submandibular gland as a rich source of
TGF-a[26] we have no idea as to the origin of this growth factor in the GCF.
We speculate that macrophage may release TGF-a at the inflammation
sites. Secondly, it is questionable whether or not the decreased level of
TGF-a may trigger the progression of gingivitis. Although current
cross-sectional study indicates lower levels of TGF-a in gingivitis, a longitu-
dinal study would be required to confirm that TGF-a levels dropped are
associated with the development=progression of gingivitis.

In accordance with our previous report[8] and other,[12] OPG values
of the gingivitis patients were significantly lower than those for the
controls (p< 0.05). As to why the positive correlation between TGF-a
and OPG levels in the GCF samples, we have no definite idea at this time.
In earlier studies, we found an increase in the RANKL:OPG ratio in the
synovial fluid from patients with other bone-destructive diseases, such as
osteoarthritis and rheumatoid arthritis.[6,8,10] Since OPG decrease ratios
are not so high in the GCF of gingivitis patients in comparison with those
in other rheumatoid and periodontal diseases,[6–8] this might explain why
gingivitis is a relatively mild inflammative disease and not bone-
destructive disease. Previous data taken together with our current find-
ings suggest that inflammation has a common mechanism to induce an
increase in the RANKL:OPG ratio in the body fluid.
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