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Both rheumatoid arthritis and periodontitis are complex multifactorial disorders,
characterized not only by a dysfunction of basic inflammatory and tissue destructive
mechanisms, but also by an altered adaptive and innate immune response in individuals. IL-22
plays an important role in inflammation, including chronic inflammatory diseases and infectious
diseases. This study aimed to evaluate the serum levels of IL-22 and ACPA in RA patients. The
study included 45 rheumatoid arthritis patients and 35 apparently healthy controls. Enzymelinked immunosorbent assay (ELISA) has been used for estimation the levels of IL-22 and ACPA
in serum of two studied groups. The present results revealed that mean serum levels of IL-22
and ACPA were significantly higher in patients than in healthy controls (p<0.02, p<0.04)
respectively. On the other hand, there is no correlation was found between serum level of
antibody (IgG-ACPA) and serum level of cytokine (IL-22), (r=0.79; p=0.606). Elevation serum
level IL-22 could be involved pathogenesis of RA in association with ACPA level.
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Rheumatoid arthritis (RA) is a chronic
inflammatory autoimmune disease with articular
as well as systemic consequences, is outlined by a
dynamic pathobiology with chronic synovitis as the
epicenter of immunologic responses, inflammation
and tissue destruction, occurring as a response
to microbial exposure or a putative antigen in
genetically predisposed host. The aetiology
of RA remains unknown, although a complex
interplay exists between genetic and environmental
factors1, 2. Periodontitis (PD), which is the world’s
commonest inflammatory disease often resulting
in destruction of alveolar bone and tooth loss, has
been suggested as an environmental determinant
for the occurrence and severity of RA3, 4).
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The bidirectional relationship between RA
and PD is regulated by genetic and environmental
factors and inflammatory events with
immunoregulatory imbalance5,6,7. Furthermore,
the association among PD and RA has been
extensively addressed in recent years, emphasizing
the role of gingival microorganisms, particularly P
gingivalis, as the underlying link between dental
and rheumatic pathology via citrullination 8.
Citrullination or deamination is the term used for a
genetic modification of the amino acid arginine in
a protein into the amino acid citrulline and caused
by enzymatic activity through peptidyl-arginine
deaminases (PAD) enzyme. It has been found that
P. gingivalis is currently the only known bacterium
with the expression of PAD which is involved in
citrullination. Anti-citrullinated protein antibodies
(ACPA) are highly specific for RA and have been
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implicated in disease etiology, it may be detected
in roughly 50-60% of patients with early RA9.
Interleukin (IL)-22 is a member of the
IL-10 family of cytokines that has been extensively
studied since its discovery in 200010. It is primarily
produced by CD4 T cells and NK cells, plays an
important role in inflammation, including chronic
inflammatory diseases and infectious diseases11.
In RA IL-22 responses are increased in peripheral
blood and joints, IL-22 induces RANKL, and
the magnitude of IL-22 response correlates with
inflammatory markers, RA disease activity scores
and degree of bone damage12. Díaz-Zúñiga et al13
showed that increased levels of IL 22 produced
by Th22 lymphocytes are associated with the
pathogenesis of periodontitis, in particular, with
osteoclast resorptive activity and severity of
disease. This study aimed to evaluate the serum
levels of ACPA and IL-22 RA patients.

Table 1. Age and gender distribution
of two studied groups

Age

Patients
Group 1

Control
Group 2

P-Value

Age range
(25-68)
(26-68)
0.99NS
Mean ± SE 43.72±1.61
43.34±1.88
Gender			
Female
34 (75.56%)
22 (62.86%)
Male
11 (24.44%)
13 (37.14%)

Fig. 1. Age and gender distribution of two studied groups
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Materials and Methods
Forty five patients with RA their age
range (25– 68) years and 35 apparently healthy
individuals as control their ages were matched
with the patients were enrolled in this study. The
patients were from attendants seeking treatment
in the rheumatology clinic in Baghdad Teaching
Hospital, Baghdad. The subjects were without
treatment and with no other chronic or systemic
diseases.
Serum samples were separated from the
whole blood, aliquated and stored at -20ºC until
used. The level of ACPA and IL-22 were estimated
by using commercially available sandwich
enzyme-linked immunosorbent assay (ELISA)
kit and performed as recommended in leaflet with
kit (MyBiosource; USA). Statistical analyses
were done using SPSS v19. The serum ACPA
and IL-22 were expressed as mean ± standard
error, the significance of differences in mean
was assessed using the student’s t-test. Analyses
where the P-value was <0.05 were considered to
be statistically significant.
Results
The current study was performed on 45
RA patients and 35 healthy individuals without any
systemic disease. There were 34 females and 11
males in the patients, and there were 22 females and
13 males in the healthy individuals group. Table
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(1) and figure (1) showed that the mean age of
patients was 43.72±1.61 years, whereas for healthy
subjects was 43.34±1.88 years with no significant
differences (p>0.05).
The study showed statistically significant
elevation in mean serum levels of IL-22 and
ACPA in RA patients with chronic periodontitis
(68.03±12.78 pg\ml; 19.62±2.23 U/ml respectively)
compared to healthy control (32.10±4.57 pg\ml;
14.07±1.95 U/ml respectively), (p<0.02; p<0.04),
as shown in table and fig. (2). On the other hand,
there is no correlation was found between serum
Table 2. Differences in mean levels of serum IL-22
and ACPA concentration between the two studied
groups
Patients

Control

Serum IL-22 Pg/ml			
Minimum
8.10
6.70
Maximum
500.00
125.00
Mean
68.03
32.10
SE
12.78
4.57
NO.
45
35
ACPA-IgG U/ml			
Minimum
3.40
3.20
Maximum
50.00
45.10
Mean
19.62
14.07
SE
2.23
1.95
NO.
45
35

P (T-test)

<0.02

<0.04
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level of antibody (IgG-ACPA) and serum level of
cytokine (IL-22), (r=-0.79; p=0.606), table (3).
Discussion
The vital paths involved in the pathogenesis
of RA have confirmed the crucial role of proinflammatory cytokines and inflammatory cells.
On the other hand, there are significant amounts
of data highlighting the potential role of bacteria
(P. gingivalis) in promoting different types of
arthritis, as well as the influence of periodontitis
(as etiological or modulating factor) in different
pathologies, including cardiovascular disorders,
diabetes, and inflammatory rheumatic diseases as
RA and SLE14, 15.
The present work is found increase
in serum levels of IL-22 and ACPA in patients
with RA when compared to controls, which is in
accordance with the observations of the previous
researchers16, 17. Zhao and colleagues reported
that the serum IL-22 levels and the percentages
of circulating Th22, IL-22+Th1, and IL-22+Th17
cells were significantly higher in RA patients
than in healthy individuals, suggesting that the
major IL-22-producting CD4+Th cells may act
through the overproduction of IL-22 to stimulate
the pathogenesis of RA16. However, in the animal
model mimicking RA in human, IL-22 plays an
important role in the productions of inflammatory

Fig. 2. Difference in mean levels of serum IL-22 Pg/ml and ACPA-IgG (U/ml) concentration between the two
studied groups
J PURE APPL MICROBIOL, 12(2), June 2018.
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Table 3. Correlation between serum levels of IL-22 and ACPA-in patients
 			

IL-22

ACPA-IgG

Spearman’s rho IL-22 Pg/ml
		
		

1.000
45

0.79
.606
45

Correlation Coefficient
P-value
N

components, hampering Th1 plasticity and favoring
Th17 maintenance and survival, pointing to the
potential therapeutic benefits by blocking IL-22
in preventing immune-complex deposition and
joint destruction in RA patients18, 19. Other study
using an experimental model in which mice
are immunized against collagen generating an
autoimmune response in the joints, mice deficient
in IL-22 had decreased incidence of arthritis and
pannus formation20.
Jarallah et al 17 showed significant
elevation of serum ACPA levels in in sera of RA
patients. Other study done Molitor et al. reported
that ACPA titters were considerably higher in RA
patients with periodontitis than in patients with only
RA, they suggested that the P. gingivalis a gramnegative anaerobic bacterium that is recognized to
be the only bacteria known to express PAD enzyme
which has been identified as a susceptibility factor
for RA. P. gingivalis may, therefore, play a role in
peptide citrullination and involved in loss of self
tolerance and development of RA21.
Another interesting finding in this study
the correlation between IL-22 and ACPA levels this
was come in line with previous data have shown
that complexes of ACPA induce robust cytokine
production from human macrophages22. This effect
is mediated by the cross-linking of Fc³ receptor IIa
on macrophages, representing a strong activation
signal for cytokine release23. The leading role
of autoantibodies in triggering cytokine release
in patients with RA is also reflected by clinical
observations which show that patients with RA
with autoantibodies exhibit a more severe disease
course (24). In conclusion elevation serum level
IL-22 could be involved pathogenesis of RA in
association with ACPA level.
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