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ABSTRACT

Background: Periodontal diseases are common in the society and some researchers suggestedan association
between rheumatoid arthritis (RA) and periodontal diseases. The aims of study were to determine the periodontal
health status in patient with RA and chronic periodontitis and compare it with those having chronic periodontitis
without RA anddetermine the level of salivary elements Copper(Cu),Zinc( Zn) and Magnesium( Mg) in patients with
rheumatoid arthritis and patients have no rheumatoid arthritis (RA) and compare with the control group.And
correlate between these salivary elements with the periodontal parameters Plaque index (PLI), gingival index (Gl),
bleeding on probing (BOP), probing pocketdepth (PPD) and clinical attachment level (CAL).

Materials and Methods: In this study, the samples were recruited from patientsreferred todepartment of
Rheumatology at Baghdad hospital. Seventy five female patients participated in this study, twenty five of them
rheumatoid arthritis patient andhad chronic periodontitis; twenty five were with chronicperiodontitis and have no
arthritis; Twenty five patients wereperiodontally and systemically healthy (control group). Patients were with age
range 40-50 yearswith no other systemic diseases. The smokers and patients taking medication affecting
periodontium status were excluded from the study.Also the patients had normal weight and length. Periodontal
parameters were measuredin all groups at four surfaces.Salivary elements (Zn, Cu and Mg) also measured in this
study.

Results: Patients with RA had higher prevalence of sites presenting dental plaque, a higher rate of gingival
inflammation and bleeding on probing,greater probing depth, and greater attachment loss compared with control
and high level of Copper and low level of Zinc and Magnesium.

Conclusion: The results suggest higher potentiality for moderate to severe periodontitis involvement among RA
patients, with higher levels of Copper (Cu), and low level of Zinc (Zn) and Magnesium (Mg).

Keywords: chronic periodontitis, rheumatoid arthritis, salivary elements. (J Bagh Coll Dentistry 2012;24(3):87-92).

INTRODUCTION

Periodontitis (PD), the most common oral Rheumatoid arthritis (RA) is also a chronic
disease, is a destructive infl ammatory disease of destructive inflammatory disease characterized

the supporting tissues of the teeth and is caused by the accumulation and persistence of an
by group of specific microorganisms; inflammatory infiltrate in the synovial membrane

Porphyromonas gingivalis, Prevotellaintermedia, that leads to synovitis and the destruction of the
Tannerdla forsythia, and joint architecture resulting in impaired function.

Aggregatibacteractinomycetem-comitans D The Rheumatoid arthritis, a chronic multisystem
periodontal diseases range from the relatively disease, is aso associated with joint connective

benign form of gingivitis to aggressive tissue and bone destruction.

periodontitis. Many of these conditions are not The relationship between rheumatoid
only a threat to the dentition, but may also be a arthritis and the progression of inflammatory
threat to generd hedth. Periodontitis conditions elsewhere in the body, suAch as
ischaracterized by both connective tissue and periodontitis, is controvers_ial( .Both
alveolar bone destruction due to a chronic periodontitis and RA represent an imbalance
inflammation.® between pro-inflammatory cytokinesand anti-

inflammatory cytokines, which are deemed
responsible for tissue damage. © Recently, there
has been growing evidence suggesting an
association between periodontitis  and
rheumatoid arthritis, as both these conditions are
associated with the destruction of bones ©. Still,

Assistant Lecturer, Department of periodontics, College of there is possibility of a common gesnetic trait
Dentistry, University of Al -Mustansiryia predisposing to both these conditions. ©®
Assistant Professor .Department of periodontics, College of There is aso a considerable amount of
Dentistry, University of Baghdad. . L.

evidence indicating that Zn, Cu and Mg may
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contribute in the etiopathogenesis of the
rheumatoid arthritis: Zinc (Zn) is a crucid
element in a series of celular functions as
normal growth, protein metabolism, membrane
stability, and metalloenzyme functions.”. Zinc,
has severa other effects on immune response,
complement System, lysozomal enzyme release,
and macrophage functions. Zn is dso
indispensible in many steps of the inflammatory
reactions. Among these are prostaglandin
biosynthesis, stimulation of lymphocytes and
immune response. Zn is likewise an important
element in collagen tissue formation and bone
metabolism. ©

Copper (Cu) is incorporated into the
structure of many enzymes and proteins.RA, as a
chronic inflammatory disorder, can cause
substantial elemental alterations in the body
Inflammation induces consumption of Zn and
cu. @

Magnesum (Mg) is one of the most
abundant cations present in living cells. It is an
essential mineral that is needed for a broad
variety of physiological functions. Imbalances in
magnesium metabolism are common and are
associated with different pathologica conditions
19 Many studies suggest that periodontitis may
be a risk factor for many systemic diseases
which have aso been associated with Mg
deficiencies 2

MATERIALSAND METHODS

The study population included seventy five
female patients, which are dividedinto three
groups
1- Group PR (chronic periodontitis/
rheumatoid arthritis):-

Twenty five diagnosed to have chronic
periodontitis disease, and have rheumatoid
arthritis. The patients in the RA group were
diagnosed according to the Revised Criteria for
the classification of Rheumatoid Arthritis of the
American College ofRheumatology “® and also
according to the laboratoryinvestigation (ESR,
Latex test). A specific exclusion criterion in this
group was a female patient never taken any drug
used as treatmentto rheumatoid arthritis to
prevent any effects of these drugs on periodontal
health status. All patients werewith age range
(40-50) years old& had normal weight & length
according to BMI(Body Mass Index) which its
normal value is 18.5-25 and didn't smoke and
had no medical condition that would affect their
participation in the study.

2- Group P (chronic periodontitis / non-
rheumatoid arthritis ):-Twenty five patients
diagnosed to have chronic periodontitis and
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didn't haverheumatoidarthritis.chronic
periodontitis in patients was defined as the
presence of at least four sites with probing
pocket depth >4mm with clinical attachment
level >1-2mm, this made according to the
international classification system  for
periodontal disease "

3- Group H (healthy periodontium /
systemically healthy):- Twenty five patients
with healthy periodontium. This group represents
abase line data.

Clinical examination:

Ora examination was performed by the
same examiner to three groups by periodontal
probe on all teeth except third molar and on four
surfaces. The collected data include: Plague
index (PLI),Gingival index(Gl), Bleeding on
probing (BOP), Probing pocket depth (PPD) and
Clinical attachment level (CAL).

Biochemical Analyses

The collection of unstimulated salivary
samples was performed to three groups under
standard condition following the instructions
cited by Tenovuo and Lagerlf “® . Then salivary
samples were taken to the laboratory. Samples
were centrifuged at 4000 rpm for 15 minutes.
The clear supernatant was separated by
micropipette and divided into three portions to be
stored at (-20 °C) in a deep freeze till being
assessed.Frozen saliva were allowed to thaw and
come to room temperature before their analysis
U9-Thereafter, they were subjected to
biochemical analysis. They were determined by
Flame Atomic Absorption Spectrophotometer
using standardized procedure by air — acetylene.
The concentration level of each constituent was
expressed as (mmol/L) unit.

RESULTS
Clinical Analysis:

The mean values of PL.I, GI, PPD and CAL in
groups PR and P are shown in Table (1). There
was a highly significant difference between these
two groups.

The number and percentage of bleeding
sitesin Group PR and Group P.The BOP score 1
was significantly higher in the Group PR than
Group P.

Salivary elements analysis:

M agnesium:

Magnesium inGroup PRand Group

Pwas lower than GroupH (Table3). Highly
significant differences were found between (PR
and H Group) and (P and H Group) and no
significant differenceswere found between (PR
and PGroup) as shown in Table (4). Also
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comparison between the three groups was found
highly significant (Tableb).

Copper:

Cu in Group PR and Group P was higher than
Group H (Table6). Highly significant differences
were found between (PR and H Group) and (P
and H Group) and no significant differenceswere
found between (PR and PGroup) as shown in
Table (7). Also comparison between the three
groups was found highly significant (Table 8).
Zinc:

Zinc in Group PR and Group P was lower than
Group H (Table9). Highly significant differences
were found between (PR and H Group) and (P
and H Group) and no significant differenceswere
found between (PR and P Group) as shown in
Table (10). Also comparison between the three
groups was found highly significant (Tablell).
Intra- Group Correlation between clinical
periodontal parameters and biochemical
parameters:-

There was weak correlation between clinical
periodontal parameters (PL.1, GI,BOP, PPD and
CAL) and biochemica parameters (Zinc,Copper
and Magnesium) as shown in Table (12)

DISCUSSION

Chronic periodontal disease can be
considered a potential focus of infection, which
worsens the metabolic control of patients with
RA."". The pathobiology of periodontal disease
(PD) and rheumatoid arthritis (RA) is similar,
both are inflammatory chronic diseases, with
activation of complement, production of
cytokines and release of other inflammatory cell
products 819,

The relationship between rheumatoid
arthritis  (RA) and the progression of
inflammatory conditions elsewhere in the body,
such as periodontitis, is controversial

Results of this study showed thatthe mean
valueof Pl.I of groupPR was significantly higher
than that of the group P . This result could be
related to thestiffness of hands muscles to
achieve good ora hygiene among RA patients.
The changes occurring in the life style of RA
patients, as hands muscle function reduces and
leads to improper ora hygiene mechanism, have
been considered as areason for association
between RA and periodontitis. This result is in
conformity with the work of K asser et al %"

There is asignificant increase in the mean
values of Gl. This elevation of Gl reflects a
higher inflammation in the Group PR than the
group P and could be related to the increase in
the plague as the plaque is the causative factor of
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gingival inflammation. This result is agreed with
the previous study 2.

The percentage of sites with BOP was
significantly higher in group PR than group P.
The potential altered abilities of RA patients to
perform effective oral hygiene could result in an
increased BOP that exacerbates the risk for
enhanced tissue destruction in periodontitis.
Moreover, interesting observations regarding the
complexity of the oral and systemic challenge
provide unique mechanisms by which
dysregulation of host responses could occur Y.

The mean value of PPD in RA group was
significantly higher compared to chronic
periodontitis group. This elevation in the PPD
could berelated to local and systemic factors. the
local factor is the denta plague which was
significantly higher in the RA group and this
have influenced PPD in this group. The systemic
factor in the RA patients is the defect in the
immune system which could result in
inflammatory-mediated destruction
predisposingto  periodontitis due to an
unbalanced cytokine expression profile .

Clinical attachment level refers to the
distance from the cementoenameljunction (CEJ)
to the location of the inserted probe tip. Thus,
loss of fibers attachment expressed at the clinica
level the cumulative effect of destructive
pathological processes in periodontal together
with the protective and destructive effect of the
immunological processes.The mean vaue of
CAL were significantly higher in PR group.the
local factor and the systemic factor had
influenced CAL also in this group.This result is
agree with other studies 2.

Zinc level was decrease in group PR and
group P than group H with a highly significant
difference between group PR and group H.

Inflammation within tissues induces a series
of anti-inflammatory responses in which a
number of proteinsand enzymes carrying Zn and
Cu elements areinvolved. Most notable among
these are; metallothioneins “*?¥.In this study, we
observed decrease in Zn levels in patients with
RA. There is considerable evidence from
previousstudies that, Zn distribution among the
bodycompartments is reorganized by
inflammatory process. Zn concentration is
determinedby many factors; nutritional status
and history ofprevious infections of the patient .
Also the previous studies demonstrated
decreased Zn levels in RA patients compared
with normal subjects,lend support for the idea
that reduction of the Znelement is essential in the
genesis of the disease @29
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This study showed that patients with RA
have markedly elevated Cu levels compared
withnormal subjects;, there are a highly
significant difference between group PR and
group H andgroup P and group H. This result
agree with AL-Hadad study in 2005 .

The Mg level was decreased in group PR
and group P than the group H.

Magnesium is one of the most abundant
cations present in living cells. Itis an essential
mineral that is needed for a broad variety of
physiologicalfunctions.It may act as an important
regulator of cell functions. Its concentration is
remarkably constant in healthy subjects. High
normal Mg concentrations are protective against
various diseases. Imbalances in magnesium
metabolism are common and areassociated with
different pathological conditions ®

Interactions between and among different
steps in thepathogenesis of periodontitis may
explain the relationshipbetween periodonta
status and the Mg. The line of evidence for
biologicallyplausible explanations: In
periodontal inflammation, the activation of
neutrophilsis an important factor in tissue injury.
Neutrophilsinvading periodontal tissues maintain
the inflammatoryprocess and participate in tissue
destruction manifested byloss of attachment and
also by systemic reactions. Magnesium status has
a strong relationship withthe immune system,
acting as a modulator of the immune response.
Activation of neutrophilsis an early effect of
hypomagnesaemia, and high Mgconcentrations
inhibit free-radical generation . Thus, reduced
Mg concentrations areassociated with enhanced
inflammatory response tobacterial challenge “7.

There was aweak correlation between
sdlivary elements and clinica periodonta
parameters. This result may be due to small
number of samples.

REFERENCES

Saini R. Periodontitis a true infection. J Glob Infect
Dis 2009; 1:149-151.

2. DeStefano F, Anda RF, Kahn HS, Williamson DF,
Russell CM. Dental disease and risk of coronary
heart disease and mortality. Br Med J 1993; 306:
688-691.

3. Weyand CM. New insights into the pathogenesis of
rheumatoid arthritis. Rheumatology 2000; 39(Suppl.
1):3-8.

4. Mercado F, Marshall RI, Klestov AC, Bartold PM.
Is there a relationship between rheumatoid arthritis
and periodontal disease? J Clin Periodontol. 2000;
27(4): 267-72.

5. Eduardo de Paula, Carlos R, Keith LK, Mirian A.
Periodontal condition in patients with rheumatoid
arthritis. Braz Oral Res 2008; 22(1): 72-7.

6. Depinder KM, Vipinder SG, Usha B. Rheumatoid
arthritis and periodontitis: Biologica links and the

Oral and Maxillofacial Surgery and Periodontology90

Vol. 24(3), 2012

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Assessment of salivary

emergence of dual purpose therapies. Indian J Dent
Res 2009; 20(1): 86-90.

Bert L, Vallee, Kenneth H. The Biochemica basis
of Zinc physiology: Physiological Reviews 1993;
73: 79-117.

Karin LG, Svenson R, Hallgren. Reduced zinc in
periphera  blood cels form patients with
inflammatory ~ connective  tissue  diseases.
Inflammation 1985; 9: 189-199.

Hays W. Principals and Methods of Toxicology. 3
ed. Philadelphia; 1994. p. 423.

Touyz RM. Magnesium in clinical medicine. Front
Biosci 2004; 9: 1278-1293.

Stalnikowicz R. The significance of routine serum
magnesium determination in the ED. Am J Emerg
Med 2003; 21: 444-447.

Scannapieco FA, Bush RB, Pgju S. Associations
between periodontal discase and risk for
atherosclerosis, cardiovascular disease, and stroke:
A systematic review. Ann Periodontol 2003; 8: 38-
53.

Arnett FC, Edworthy SM, Bloch DA, McShane DJ,
Fries JF, Cooper NS. The American Rheumatism
Association 1987 revised criteria for the
classification of rheumatoid arthritis. Arthritis
Rheum 1988; 31(3): 315 24.

Lang NP, Bartold PM, Cullinam. International
classification workshop: Chronic periodontitis.
Annals of periodontology 1999; 4: 53.

Tenovuo J, Lagerléf F. Saliva. In Textbook of
clinical cardiology by Thylstrup A, Fejerskov O.
2" ed. Munksgaard: Copenhagen; 1994. p.17-43.
Goronzy J, Weyand C. Epidemiology, pathology
and pathogenesis. In Primer on rheumatic diseases.
11" ed. Atlanta (GA): Arthritis Foundation; 1997.
p.155-161.

Slots J .Casual or causal relationship between
periodontal infection and non-oral disease? J Dent
Res 1998; 77: 1764-1765.

Petty RE, Southwood TR, Manners P, Baum J,
Glass DN, Goldenberg J. International league of
associations for rheumatology classification of
juvenile idiopathic arthritiss second revision,
Edmonton, 2001. J Rheumatol 2004; 31: 390-392.
Smolik I, Robinson D, El-Gabalawy HS
Periodontitis and rheumatoid arthritis.
Epidemiologic, clinica, and immunologic
associations. Compend Contin Educ Dent 2009; 30:
188-190.

Kasser UR, Gleissner C, Dehne F, Michel A, Bolten
WW. Risk for periodontal disease in patients with
long standing rheumatoid arthritis. Arthritis Rheum
1997; 40(12): 2248-51.

Wegner N, Wait R, Sroka A, Eick S, Nguyen K A,
Lundberg K Kinloch A, Venables PJ.
Peptidylarginine deiminase from
Porphyromonasgingivaliscitrullinates human
fibrinogen and aphaenolase: implications for
autoimmunity in rheumatoid arthritis. Arthritis and
Rheumatism 2010 .

Bartold PM, Marshall RI, Haynes DR. Periodontitis
and rheumatoid arthritis. J Periodontol 2005; 76:
2066-2074.

Roberts N A. and Robinson PA. Copper chelates of
anti rheumatic and anti-inflammatory agents: Their
Superoxide Dismutase like activity and stability. Br
JRheumatol 1985; 24: 128-136.



J Bagh College Dentistry

24.

25.

Milanino R, Frigo. Copper and Zinc status in
Rheumatoid  Arthritis:  Studies of plasma
erythrocytes, and urine, and their relationship to
disease activity markers and pharmacological
treatment. Clinical and Experimental Rheumatology
1993; 11: 271-281.

Al-Hadad A. Study of the trace elements in patients
with rheumatoid arthritis. A thesis submitted in

Vol. 24(3), 2012

26.

27.

Assessment of salivary

partial fulfillment for degree of fellowship of Iragi
board for medical specidization in medicine, 2005.
Laires MJ, Monteiro CP, Bicho M. Role of cellular
magnesium in health and human disease. Front
Biosci 2004; 9: 262-276.

Mooren FC, Golf SW, Volker K. Effect of
magnesium on granulocyte function and on the
exercise induced inflammatory response. Magnes
Res 2003; 16: 49-58.

Table1l: Mean & SD of Pl.I, GI, PPD & CAL and comparison between PR& P groups

Group PR |Group P
GROUPSmean SD IMean SD t-test IPVALUE|SIGN
PL.I 1.837 0.2551.149 0.1137.981 |<0.001 |HS
Gl 1.319 0.076/1.140 0.0698.641 |<0.001 |HS
PPD 6.065 0.547/4.296 0.47912.146|<0.001  |HS
CAL 4.472 0.408/3.684 0.5695.618 |<0.001 |HS

Table 2: Number & percentage of bleeding & non bleeding sitesamong PR & P groups

Group PR Group P
Score of BOP No. % No. % Chi-sgquare | p-value Sig
0 (no bleeding) 582 | 30% | 824 | 44017%
1(bleedingsites) | 1358 | 70% | 1048 | 55.982% 79.81 <0001 | HS

Table 3: Mean and standard deviation of Mg ion concentration among three groups

GROUPS

Mg mean

SD

PR Group

0.2212

0.0773

P Group

0.2724

0.1242

H Group

0.6652

0.0357]

Table4: Inter groups comparison of Mg ion concentration

Groups

t-test PVALUE

SIG

Group PR and Group P

1.749 0.087

NS

Group PR and Group H

26.066 <0.001

HS

Group P and Group H

15.193 <0.001

HS

Table 5: Comparison of Mg ion concentration among three groups

Groups

P VALUE Anoval

SIG

Group PR,PandH

<0.001 1.475

HS

Table 6: Mean and standard deviation of Cu ion concentration among three groups

Groups |Cu mean|SD
Group PR[4.076  |0.830
Group P [3.804 |0.787
GroupH [2568 ]0.249
Table 7: Inter group comparison of Cu ion concentration
Groups t-test|P VALUE|SIG
Group PR and Group P|1.189] 0.240 |NS
Group PR and Group H|8.697| <0.001 |HS
Group Pand Group H |7.484| <0.001 |HS

Table 8: Comparison of Cu ion concentration among three groups by Anova .

Groups

P VALUE

AnovalSIG

Group PR,Pand H

<0.001 16.14

HS
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Table9: Mean and slandered deviation of Znion concentration among three groups
GROUPS |Zn mean| SD

Group PR| 2.528 [0.795
Group P | 2.752 |0.727
Group H | 4532 |0.247

Table 10: Inter group comparison of Zn ion concentration

Groups t-test P VALUE SIG
Group PR and Group P|1.039 0.304 NS
Group PR and Group H|2.027 <0.001 HS
Group Pand Group H |1.594<0.001 HS

Table 11: Comparison of Zn ion concentration among three groups by Anova
Groups P VALUE AnovaSIG
Group PR, P and H|<0.001 30.157 |HS

Table 12: Correlation coefficient(r) between clinical periodontal parameter s and biochemical

parameters
PL.I Gl BOP PPD CAL

7n r -0.172 - 0.031 -0.175 -0.154 -0.371

p 0.409 0.880 0.414 0.4614 0.067

Cu r -0.3135 -0.077 0.360 0.276 0.059

p 0.127 0.714 0.084 0.180 0.778

GPR | Mg r -0.013 0.352 0.079 0.357 -0.050
p 0.950 0.083 0.712 0.079 0.811

7n r 0.220 0.036 -0.112 0.191 0.213

p 0.288 0.862 0.603 0.358 0.306

GP cu r 0.190 0.094 0.019 -0.245 -0.125
p 0.360 0.654 0.931 0.236 0.550

Mg r 0.052 -0.087 -0.112 0.102 0.209

p 0.804 0.678 0.601 0.625 0.314
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