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Abstract

Aim: The aim of this study was to compare hydroxyproline levels in both in the gingival tissue samples and gingival crevicular
fluid from periodontally healthy subjects and chronic periodontitis subjects.

Patients and Methods: A total of 40 individuals, 20 from each group, were studied. After recording clinical parameters,
GCF was obtained without any contamination. The gingival samples were harvested by full thickness flap operation from
periodontitis patients and immediately after the extraction of the teeth for orthodontic reasons from controls. ELISA analysis
was performed to determine the hydroxyproline levels.

Statistical Analysis: Mean values were compared by one way ANOVA and Mann-Whitney U test student t-test was used to
compare continuous variables between two groups and Spearman correlation test was used to correlate hydroxyproline with
clinical parameters for both the groups. A statistically significant p-value of 0.05 was used.

Results: Clinical parameters in both the groups were positively correlated with hydroxyproline levels and higher concentra-
tions of hydroxyproline were found in both GCF (844.5 £ 458.1 and 149.7 £ 62.2) and gingival tissue samples (1412.2 + 627.7
and 217.4 £ 115.7) of group II subjects as compared with the group I subjects

Conclusion: Hydroxyproline can serve as a biomarker in periodontal disease.

Keywords: Hydroxyproline; Collagen; Petriodontitis; Biomatker.

Introduction with the loss of collagen fibres attached to the cemental surface,
apical migration of the junctional epithelium, formation of peri-
The periodontium's tissues are in a delicate balance between odontal pockets, and as well as resorption of alveolar bone [9-13].

health and disease, as well as repair and regeneration. Tissue 70% of the collagen immediately close to the junctional epithe-

destruction will exceed repair during active periodontal disease,
resulting in alterations in the quality and amount of connective
tissue elements [1-6].

Collagen being the most abundant protein is considered as the
most important in terms of tooth support. The bulk of the gingi-
va is composed of connective tissue 7] which contains high levels
of collagen [2]. It accounts for about 60 % of the total proteins in
normal healthy gingiva [8] and is also major constituent of peri-
odontal ligament and alveolar bone. It is composed of different
amino acids, the most important of which are glycine, proline,

lium is lost at an early stage of inflammation.

Collagen is more abundant than: these other hydroxyproline con-
taining proteins and comprises one third of total body protein
Undenfriend S et al 1966 [14], Whitehead RG et al [15] 1965, 60 %
of the total proteins in normal healthy gingiva and also as a major
constituent of periodontal ligament and alveolar bone.

Hydroxyproline is an essential amino acid that is created after pro-
tein synthesis by the enzyme prolyl hydroxylase hydroxylation of
the amino acid proline as a post translational alteration. Collagen

hydroxylysine and hydroxyproline. Periodontal disease progresses stability is promoted by hydroxyproline and proline. They enable
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the collagen helix to be twisted sharply. By establishing hydrogen
bonds, it aids in the integrity of collagen's triple-helical structure.
Gingival crevicular fluid (GCF) carries the most of tissue break-
down products into the gingival crevice [16]. Several connective
tissue components' levels in GCF could be markers of gingival
tissue breakdown. The levels of hydroxyproline have been inves-
tigated in both the gingiva and the GCF [17-21].

Thus, the aim of the present study was to detect and quantify the
levels of hydroxyproline in GCF and gingival tissue samples in
periodontally diseased and healthy subjects, and additionally to
correlate clinical parameters with hydroxyproline concentration.

Materials and Methods

A total of 40 individuals were recruited by convenience sampling
from the outpatient clinic of SRM Dental College and Hospital,
Ramapuram, Chennai. They were categorized into two groups.
Group I comprising of 20 periodontally healthy subjects, Group
II comprising of 20 chronic periodontitis subjects. Ethical clear-
ance was given by the Institutional Review Board of SRM Uni-
versity, Ramapuram, Chennai (SRMU/M&HS/SRMDC/2010/
M.D.S-PG Student/104). Before GCF and gingival tissue sample
collection, Informed consent was obtained from all the subjects.

Inclusion and Exclusion Criteria

Inclusion criteria include 40 systematically healthy subjects of
both genders with an age range of 15 to 45 years and patients
with no drug history of immunosuppressants, anti-inflammatory,
antibiotics also patients who didn't undergo any periodontal treat-
ment during the past 3 months were included during this study.
The study excluded pregnant and breastfeeding women, smokers,
patients with chronic inflammatory conditions, and individuals
with acute infections.

Clinical Examination: Age, gender, smoking habits, and clinical
periodontal examination were assessed by one skilled examiner.
Clinical parameters like pocket probing depth (PD) and clinical at-
tachment loss (CAL) were calculated on all 6 sites per tooth (me-
siobuccal, mid buccal, distobuccal, distolingual, mid lingual, and
mesiolingual) with a UNC-15 probe and also Plaque index [22],
OHIS [23] (green and vermillion 1964) and Russel’s periodontal
index [24] were recorded.

GCF Sample Collection: Subjects were made to sit comfortably
in an upright position on the dental chair with adequate illumina-
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tion after recording indices and examining periodontal condition.
For sampling, the site with the greatest probing depth was chosen
and dried using isolated using cotton rolls. By putting 1-5 micro-
litre calibrated volumetric micro-capillary pipettes at the gingival
border, crevicular fluid was obtained by Cimasoni et al method
[25]. GCF samples that were contaminated were discarded. The
samples were centrifuged, and the supernatant was kept at -70°C.
The samples were then assayed for hydroxyproline concentration
by using the Quantikine human hydroxyproline ELISA kit (USCN
life, China). and ELISA analysis was performed as per manufac-
turers instruction and absorbance values were determined by an
ELISA Reader in picogram/millilitre values.

Gingival tissue sample

The gingival samples were obtained from chronic periodontitis
patients using a full thickness flap operation, and from the control
group immediately after tooth extraction for orthodontic reasons.
The samples were then assayed for hydroxyproline concentration
by using the Quantikine human hydroxyproline ELISA kit as per
manufacturers instruction.

Statistical analysis

The Kruskal-Wallis one-way ANOVA was used to compare mean
values between study groups, followed by the Mann-Whitney U
test. Bonferroni correction procedure was employed to adjust the
p-values for multiple comparisons. Spear man Rank Correlation
analysis was done to assess the relationship between various study
parameters. In the present study, p<0.05 was considered as the
level of significance.

Results

A total of 40 subjects including both males and females were re-
cruited in the study. In group I there was male predominance with
15 males and 5 females subjects with a mean of 19.4 3 years
and group II consists of 15 males and 5 females with mean of
38.5 £ 4.1 years. In GCF, group I had a mean hydroxyproline
level of 149.7 62.2, while group II had a mean hydroxyproline
level of 844.5 458.1. The mean hydroxyproline levels in gingival
tissue samples from groups I and II were 217.4 115.7 and 1412.2
627.7, respectively.

Comparison of clinical parameters and hydroxyproline between
groups are shown in table 1. All periodontal clinical parameters
were highly significant and positively correlated with hydroxypro-

Table 1. Comparison of clinical parameters and hydroxyproline between groups.

Variables Group I (mean * S.D) | Group II (mean * S.D) | p-value

OHI 1.35+0.49 5% 1.03 <0.001

PI 0.78 £ 0.26 1.98 + 0.04 <0.001

RI 0.75 £ 0.44 7201 <0.001

PPD 2.20 £ 0.52 71092 <0.001

CAL 0 6.05+0.94 <0.001

GCF (P mol/ml) 149.7 + 62.2 844.5 £ 458.1 <0.001
Tissue samples (P mol/ml) 217 £ 115.7 1412 £ 627.7 <0.001

OHI- Oral Hygiene Index, PI- Plaque Index, RI- Russel periodontal Index, PPD- Pocket Probing Depth, CAL- Clinical Attachment Loss, GCF- Gingival Crevicular
Fluid.
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Table 2. Spearman’s correlation analysis of GCF hydroxyproline with clinical parameters in each study groups.

Group Clinical parameters | Correlation coefficient | p-value
Group I OHI 0.25 0.05
PI 0.24 0.05
RI 0.22 0.05
PPD 0.18 0.05
CAL 0 -
Group 11 OHI 0.25 0.05
PI 0.21 0.05
RI 0.11 0.05
PPD 0.12 0.05
CAL 0.1 0.05

OHI- Oral Hygiene Index, PI- Plaque Index, RI- Russel periodontal Index, PPD- Pocket Probing Depth, CAL- Clinical Attachment
Loss.

Table 3. Spearman’s correlation analysis of gingival tissue hydroxyproline with clinical parameters in each study group.

Group | Clinical parameters | Correlation coefficient | p-value
Group I OHI 0.2 0.04
PI 0.21 0.04
RI 0.24 0.05
PPD 0.16 0.03
CAL 0
Group 11 OHI 0.18 0.03
PI 0.17 0.04
RI 0.09 0.001
PPD 0.06 0.001
CAL 0.04 0.001

OHI- Oral Hygiene Index, PI- Plaque Index, RI- Russel periodontal Index, PPD- Pocket Probing Depth, CAL- Clinical Attachment
Loss.

line levels in both the groups of gingival tissues and GCE. In both
the groups of GCF and gingival tissue samples, Spearman's rank
correlation was used to assess the correlations between hydroxy-
proline levels and clinical parameters (OHI, PI, RI, PPD, CAL)
are shown in table 2 and table 3.

Discussion

Inflammation and destruction of the periodontal tissues are eatly
and ongoing events in the periodontal disease process. Due to
the low compliance of the gingival tissues and the high hydrau-
lic conductance of the crevicular epithelium, the major portion
of the breakdown products are washed of the tissues with the

inflammatory exudates to appear in the gingival crevicular fluid
Pashley et al 1976 [26].

Active phase of periodontal disease process can be measured or
assessed by the qualitative analysis. of the constituents of gingival
fluid M.V Subramanian [27] which include some of the biomark-
ers like specific cytokines, metalloproteinases, host derived en-
zymes, proteins and hydroxyproline Myriam A.Koss [28]. Amino
acids like hydroxyproline is derived majotly from collagen and

also as small quantities from elastin and complement component
Ciq Johnston CS et al 1985 [29]. The presence of protein, and
its breakdown products including hydroxyproline and other peri-
odontal diseases acids explored by Svansberg and Akalin et al 92
[16].

The study was carried out on 40 systematically healthy patients
and the results of the present study suggest that increased hy-
droxyproline levels in GCF could be due to inflammatory peri-
odontal condition. In the present study the mean hydroxyproline
concentration in gingival crevicular fluid was 149.7+62.2 in group
1, and 844.5+458. in group II. A significant difference (p<0.001)
was found in the Hydroxyproline concentration between group 1
and II which correlates with the study done by Akalin et al 1993
[30] who found that Hydroxyproline levels were higher in gingival
tissue and GCF of patients with juvenile Periodontitis, Periodon-
titis, and adult periodontitis patients compared to rapidly progres-
sive periodontally healthy controls. Myriam et al 2010 [28] con-
ducted a study which showed Hydroxyproline values raised with
the severity of the disease and these results are directly associated
to the collagenolytic activity. The current study results ate also
similar to the study conducted in saliva samples by Myriam et al
2009 [31] which stated the hydroxyproline values differs signifi-
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