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ABSTRACT

Rheumatoid Arthritis is a chronic inflammatory disease. Several inflammatory biochemical markers have been associated with the disease. We
evaluated the role of Ceruloplasmin and Adenosine deaminase as potential serum biomarkers in Rheumatoid Arthritis. Fifty consecutive cases of
Rheumatoid Arthritis along with age and sex matched 50 controls were included in the study. Paired serum Ceruloplasmin and Adenosine
deaminase were measured in all cases after diagnosis of Rheumatoid Arthritis was confirmed as well as eight weeks after the institution of Disease
Modifying Antirheumatic Drug therapy. Results were analysed using Students‘t’test. Ceruloplasmin and Adenosine deaminase were found
significantly raised compared to controls indicating their possible role as adjuncts in diagnosis of Rheumatoid Arthritis, however their role as
potential follow up tool needs to be elucidated by further larger studies .

KEYWORDS

Inflammatory biomarkers, inflammatory arthritis

Introduction

Rheumatoid arthritis (RA) is the commonest cause of chronic
inflammatory arthritis all over the world including India. The
worldwide prevalence of rheumatoid arthritis is approximately 0.8%.
Prevalence in Indian population is ranges from 0.28% to 0.7%. Women
are three times more commonly affected than men[1].

RA is a chronic systemic disease of unknown etiology manifested
primarily by inflammatory arthritis of the peripheral joints, usually in a
symmetrical distribution. Systemic manifestations include hematolog-
ical, pulmonary, neurological and cardiovascular abnormalities. Joint
inflammation is characteristic of rheumatoid arthritis leading to
progressive joint damage by destruction of articular cartilage and
subchondral bones. Course of rheumatoid arthritis is highly variable
and unpredictable. Spontaneous remission and exacerbations are
characteristic with an increase in serum acute phase proteins. ESR and
CRP are commonly elevated acute phase reactants and can be used as
indices for diagnosis and following up disease activity. However they
may not always reflect the activity of disease. Several inflammatory
biomarkers such as cytokines interleukin (IL)-6 and tumour necrosis
factor (TNF)-o have also been evaluated for their role in diagnosis and
monitoring of the disease [2-3].

Ceruloplasmin (Cp) and Adenosine deaminase (ADA) are two serum
biomarkers which have intrigued workers in RA. Cp caught the eye of
researchers in this field with the finding of abnormally high serum
copper concentration in patients with rheumatoid arthritis. It is likely
that raised serum copper is secondary to the high concentration of Cp
being acute phase reactant rather than a primary disturbance of copper
metabolism [4].

Likewise presence of T-lymphocytes in synovium triggered research
on ADA as a biomarker of inflammation. The exact cause of the
elevated serum ADA in RA has not been established as yet, but the
possibility exists that the enzymes released into the circulation from
damaged cells are associated with cellular proliferation and increased
turnover of cells. Some studies showed raised value in RA[5].

The current study was undertaken to evaluate the diagnostic and follow
uprole of serum Cpand ADAinRA

Materials & Methods

50 consecutive cases of ‘RA factor’ positive patients diagnosed as
Rheumatoid Arthritis, based on 2010 Rheumatoid arthritis
classification criteria at Rheumatology Department of tertiary care
center, were included in the study after obtaining written informed
consent, following institutional ethics of research [6].

The cases were in the age range of 21-45 yrs with 5 males and rest all
females. 50 age and sex matched healthy individuals were also
included in the study as control group. Blood was collected from all
cases and controls after obtaining written informed consent, by

venipunture from anticubtal vein, in labeled red top vacutainers. Paired
samples were obtained from cases; first sample at diagnosis and second
at 08 weeks after institution of Disease Modifying Antirheumatic Drug
(DMARD) therapy [7].

Serum was separated by centrifugation and was stored in labeled
sterile vials at -20°C until analyzed. Hemolysis free sera were used,
because ADA activity from erythrocyte could falsely increase the ADA
results for serum. Both ADA and Cp are stable in serum for at least 24h
at25°C, 7days at 4°C and 3 month at -20°C.During analysis, serum was
allowed to come to room temperature, gently mixed and used for ADA
and Cp estimations. Serum ADA was estimated by Galanti and Guisti
method [8] and Cp was estimated by kinetic method based on
Ferroxidase activity [9]. Statistical analysis was carried out applying
Students ‘t’ testing with point of significance set at P<0.05.

Observations

The serum ADA and Cp values in disease group at diagnosis as well as
eight weeks after institution of therapy when compared with control
ADA and Cp values respectively are summarized in Table 1.

Table 1 Mean serum ADA & Cp = SD in cases and controls

Parameters Controls | Cases (Rheumatoid Arthritis)
Pre-treatment |Post-treatment
Serum ADA(U/L) | 18.84+6.10 | 30.76+£12.33 | 26.98+12.94
Serum 644.90+86.20(1470.04+331.14| 1451+233.13
Ceruloplasmin
(IU/L)

P<0.001 for difference between controls and pre-treatment samples
for both the parameters.
P>0.05 for difference between pre-treatment and post-treatment
samples for both the parameters.

The distribution of both the biochemical parameters for paired samples
of all cases compared with the healthy controls is plotted in Box and
Whiskers plot [Figure 1 & 2] which reveals overall no significant
difference in median values of pre-treatment and post-treatment
samples.
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Figurel. Box & Whiskers plot of serum ADA levels of Rheumatoid
Arthritis cases and controls
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Figure 2. Box & Whiskers plot of serum Cp levels of Rheumatoid
Arthritis cases and controls

Discussion

In this study initial values of serum ADA at diagnosis were one and a
half to two times of mean control values. The rise was found to be
statistically highly significant with p value of <0.001. There was a
decrease in levels of serum ADA, 08 weeks after institution of therapy
and one-third cases even showed normalization of serum values but
overall fall in level was not found significant (p>0.05) [Tablel,
Figurel]. Demir et al. (2014) got higher in serum ADA levels in RA
patients than in controls but were not related with any of the disease
activity markers [10]. Salesi et al. (2012) found that ADA may be
considered useful as a marker in diagnosis, prognosis, and monitoring
of treatment with Methotrexate in RA[11].

Similarly, initial serum Cp values were found to be raised. The mean
values were two times of control values (p<0.001). Serum Cp levels
after institution of therapy however showed fluctuation. Although
mean Cp values did show decrease after starting of therapy but were
not found to be statistically significant (p>0.05) [Tablel,
Figure2]. Mohamed et al. (2017) found no difference between cases
and controls for levels of Cp [12].

However, Strecker et al. (2013) did find statistically significant higher
serum levels which positively correlated with ESR values but with no
influence of treatment [13].

The fluctuation of serum values, eight weeks after the institution of
treatment possibly indicates the nature of disease process which
includes acute exacerbations and remmissions. Further study in this
field with long duration of follow up is required to elucidate this
finding.Serum ADA and Cp values in cases of rheumatoid arthritis
after institution of DMARD have shown fluctuation of serum values
after institution of therapy, possibly relating to the course of disease i.e.
remission and exacerbation.

Conclusion

This study indicates that serum ADA and Cp has a potential role as
inflammatory diagnostic markers in Rheumatoid Arthritis. However,
their role in monitoring or follow up of therapy needs further
substantiation by study involving longer duration of post treatment
follow up on a larger sample size.

REFERENCES

1. Rohini Handa, U.R.K., Rao, Juliana, F. M., Lewis, Gautam Rambhad, Susan Shiff &
Canna, J. Ghia (2016). Literature review of rheumatoid arthritis in India. International
Journal of Rheumatic Diseases, 19, 440-451.

2. Shrivastavaa, A.K., Singh, H.V., Raizadac, A., Singhd, S.K., Pandeye, A. & Singh,
N.(2015). Inflammatory markers in patients with rheumatoid arthritis. Allergol
Immunopathol ,43(1),81-87.

3. Shrivastavaa, A.K. & Pandey A. (2013). Inflammation and rheumatoid arthritis. J
Physiol Biochem, 69, 335-47.

4. Louro, M.O., Cocho, J.A., Mera, A. &Tutor, J.C.(2000). Immunochemical and
enzymatic study of ceruloplasmin in rheumatoid arthritis. J Trace Elem Med Biol, 14(3),
174-8.

5. Sari RA, Taysi S, Yilmaz O & Bakan, N. (2003). Correlation of serum levels of
adenosine deaminase activity and its isoenzymes with disease activity in rheumatoid
arthritis. Clin Exp Rheumatol, 21(1), 87-90.

6. Aletaha, D., Neogi, T., Silman, A.J., Funovits, J., Felson, D.T. & Bingham, C.O. (2010).
2010 Rheumatoid arthritis classification criteria: an American College of
Rheumatology/European League Against Rheumatism collaborative initiative. Arthritis
Rheum,62(9),2569-81.

7. Singh, LA, Saag, K.G., Bridges, S.L. Jr, Akl, E.A., Bannuru, R.R. & Sullivan, M.C.
(2016). 2015 American College of Rheumatology Guideline for the Treatment of
Rheumatoid Arthritis. Arthritis Care Res, 68(1),1-25.

8. Guisti, G.(1971). Adenosine deaminase. Enzyme,12, 1092-7.

9. Somani, B.L. & Ambade, V.N. (2000).Novel composition for Kinetic assay of serum
ceruloplasmin estimation. Indian patent application no. ERIP/ IRP/ P/31110/ 2000/
Dated 6 September 2000.

Giilseren, Demir, Pinar, Borman, Figen, Ayhan, Tuba, Ozgiin, Ferda, Kaygisiz & Gulsen
Yilmez. (2014). Serum Adenosine deaminase level is high but not related with disease
activity parameters in patients with Rheumatoid Arthritis. The Open Rheumatology
Journal, 8,24-28.

Mansour, Salesi, Rozita, Aghaye, Ghazvini, Ziba, Farajzadegan, Mansoor Karimifar,
Hadi Karimzadeh, Maryam Masoumi, & Bahareh Ebrahimi.(2012). Serum adenosine
deaminase in patients with rheumatoid arthritis treated with methotrexate. J Res Pharm
Pract, 1(2), 72-76.

Manel Ben-Hadj-Mohamed, Souhir Khelil, Mokhles Ben Dbibis, Latifa Khlifi, Hend
Chahed, Salima Ferchichi, ... Abdelhédi Miled.(2017). Hepatic Proteins and
Inflammatory Markers in Rheumatoid Arthritis Patients. Iran J Public Health,
46(8),1071-1078.

Strecker, D., Mierzecki, A. & Radomska, K. (2013). Copper levels in patients with
rheumatoid arthritis. Ann Agric Environ Med, 20(2),312-6.

| 36 |—| International Journal of Scientific Research |



