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ABSTRACT

Background

Rheumatoid arthritis (RA) is a common autoimmune infection described by enduring inflammation and
intersections destruction

Aim of the work

The current research was planned to measure the serum level of calprotectin (Calpro) in cases with RA & its
correlation with the galectin-3 (GAL3), adropin (AD) and cytotoxic T lymphocyte as-sociated antigen-4 (CTLA-4).
Methods

The study concerned on 44 Iraqi patients of RA in compared with 40 healthy control (HC) matched for sex, age
and ethnic background, erythrocyte sedimentation rate (ESR) was measured, while serum Calpro, GAL3, AD and
CTLA-4 levels were estimated by means of sandwich ELISA test using commercially available kits.

Results

Serum Calpro, GAL3, CTLA4, was importantly greater (P<0.001) while vitamin D (VD) and AD was significantly
lower (P<0.001) in RA patients when compared to control.

There was a significant positive association among Calpro and both of (GAL3 and CTLA4). A important negative

relationship among Calpro and AD were observed
Conclusion

The present results explained that serum Calpro is a measurable, useful specific indicator of infection commotion

and joint impairment in RA patients.

Key words: Calprotectin, Galectin-3, Adropin, Rheumatoid Arthritis

Introduction

Rheumatoid Arthritis (RA) is an auto immune
infection connecting to prolonged synovial irritation
& damage of the cartilage & bone, mainly upsetting
the minor interactions of the hands & feet which
causing a diverse amounts of malformation and
practical incompetence [1, 2]. Several joints in the
body are subsequently affected. RA patients are

having amplified danger for cardiovascular
syndromes, together with atrial fibrillation and
stroke, and mortality, in addition to other

autoimmune diseases [3].

Calpro may be beneficial medical impassioned
indicator, throughout the previous 30 years, there
was high attention in calprotectin. It was establish in
the synovial material in RA cases, exactly in the
inside stratum together to the cartilage-pannus
joint. The locations where pannus come through the
gristle are the main places of gristle damage &
bone corrosions in RA [4].

It has been proposed that rheumatoid irritation is
facilitated favorably by initiated proinflammatory
Th1 cells [5]. The levels of serum calpro have been
revealed to be a useful indicator of infection action
&interaction irritation but not prognostic of the
result of cases with RA, in young RA, calpro seems
to be higher to conservative indicators for checking
pathological action [6].

Numerous outlines of sign have associated GAL3
as a pro inflammatory intermediary in RA. Synovial
sore and fundamental interaction impairment was
lesser in GAL3 mice with antigen- encouraged
arthritis compared to wild-type controls [7].
Ohshima et al. [6] described that galectin-3 in the
plasma was greater than previously in patients with
established RA related with HC; they conveyed
GAL3 binding protein were communicated in
specific at places of gristle & bone damage in RA
interactions [8].
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Adropin seems to contribute in the conservation of
energy homeostasis and insulin reply, narrowly
linked to the growth and development of
atherogenesis [?]. Slight AD values leads to
endothelial damage and dysfunction [10].

CTLA-4 is an intracellular protein that translocates
to cell surface through recruitment of enzymes such
as GTPase ADP ribosylation factor-1  and
phospholipase D [11]. The CD28-CD80/CD86
stimulatory pathway is necessary in improving &
enhancing T cell stimulation & interleukins
manufacture in RA. CTLA-4-lg, was confirmed for
the dealing of vigorous RA via the US Food &Drug
Management in 2005 [12].

The paper designed to estimate the function of
Calpro as an inflammatory indicator in patients
with RA according to the active scores of disease to
assess the possibility of introducing Calpro in the
diagnosis and monitoring of patients with RA and to
found the correlation of Calpro level with GAL3, AD
and CTLA-4 patients with RA.

MATERIAL AND METHODS

The study was carried out in Al-Fallujah teaching
hospital at Al-Anbar Governorate/ Iraq, from
September 2017- April 2018. A total of 44 RA
patients (29female and 15 aged 47-66 year), the
identification of RA was made on the basis of the
recommended criteria by WHO. Forty age and sex
matched (27female and 13 aged 44-65 year)
healthy individuals served as controls who attended
for routine health check up at the hospital. None of
the healthy control was taking any medication or
nutritional complement; they were carefully chosen
after in depth physical examination and laboratory
fests.

Samples collection: 5 ml. venous blood samples
were collected in plain tubes, the samples were
permitted to coagulate for 60 minutes subsequent
the samples were centrifuged for 0.5 hour at 4000
rpm. Then serum was kept instantly at -20C until
use.

Erythrocyte  sedimentation  rate  (ESR)  was
determined in blood using the westergren method,
Rheumatoid factor (RF) was measured by
turbidimetry  assessable  technique. Serum
concentrations of Calpro, GAL3, AD and CTLA-4
were determined by ELISA using a commercial kit
manufactured by Mybiosource Company. Micro
ELISA system (washer & reader) (Thermo, Germany)
and incubator (Gallenkamp, U.K.) were used in
ELISA determination.

Weight was estimated by uniform beam mass
measures without footwear and with only light
clothes. Height was estimted with the subjects
shoeless and vertical with the feet together. BMI is
calculated by divided weight in kilogram per height
in meters squared and is self-regulating of sex and
age.

Statistical Analysis

All results are exppresed as mean = S.D. &
dissimilarities among means were evaluated by the
Student t test. Variances were deliberated important
at P < 0.05. The results analysed by SPSS
programe (version 22). The statistical importance,
direction and strength of right connection among
two quantitative parameters, one of which existence
a non-normally distributed variable, was measured
by Spearman's rank linear relationship coefficient,
& a probability (P) value less than the 0.05 was
counted statistically important.

RESULTS

Table no.1shows the average ages of the RA and
control  subjects were (56.00+5.80) and
(55.00+6.70) years, respectively, (P =0.140). The
mean BMI values of two groups were in the
common range and the mean value in RA group
was higher (26.3 = 4.90) than in healthy group
(25.2 + 4.70) kg/mZalthough the diversity was
statistically  non-important  (P= 0.090). Also
important elevated (P<0.001) of ESR and RF levels
in patients with RA as compared to control group as
shown in table no.1, (figures 1-Aand 1-B)
respectively.

Serum Calpro, GAL3, and CTLA-4 levels were
significantly higher (P<0.001) in patients with RA
when compared to control group as shown in table
no.1, (figures 1-C, 1-D and 1-E) respectively.

The level of serum AD was significantly lower
(P<0.001) in patients with RA compared to control
group as shown in table no.1, (figure 1-F). The
normal levels of Calpro, GAL3, and CTLA-4 were
(8.66 = 3.5 ng/ml), (4.63+2.42 ng/ml) and
(1486.88+929.19 pg/ml) elevated in the RA
patients who recorded (33.74 = 9.47 ng/ml),
(10.57+4.89 ng/ml) and (4110.95+1276.96
pg/ml) respectively.

The mean serum levels of AD was significantly
higher (P<0.001) among healthy controls (4175.65
+1149.32) compared to RA patients (1327.01
+502.35) pg/ml.
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Table (1): Evaluation of different biomarkers among RA cases and HC

Parameters Mean = S.D T-Test P-value

Age years cases 56.00 = 5.80 1.231 0.120
controls 55.00 = 6.70

BMI Kg/m? cases 26.3 = 4.90 0.953 0.142
controls 25.2 + 470

W-H R cases 0.93 = 0.07 0.653 0.190
controls 0.92 + 0.05

ESR mm/h cases 4475 + 7.82 23.426 <0.001
controls 14.53 + 2.44

RF 1U/ml cases 59.02 = 15.63 15.738 <0.001
controls 18.53 = 5.62

Calprong/ml | cases 33.74 = 9.47 15.791 <0.001
controls 8.66 = 3.5

GAL-3 ng/ml | cases 10.57 = 4.89 7.044 <0.001
controls 4.63 = 2.42

AD pg/ml cases 1327.01 = 502.35 -14.951 <0.001
controls 4175.65 + 1149.32

CTLA-4pg/ml | cases 4110.95 = 1276.96 | 10.699 <0.001
controls 1486.88 + 929.19

The Pearson correlation test showed a strong 2-A, 2-B and 2-C). In additional, a important
positive association among serum Calpro with ESR,  negative correlations between serums Calpro with
GAL-3 and CTLA-4, as shown in table no.2 (figures  AD, as shown in table no.2 (figure 2-D)

Table 2. Pearson correlation coefficients of serum Calpro with studied parameters

Parameters Calpro(ng/ml) P-value
Age (years) r=0.32 0.06

BMI (kg/m?) =018 0.23
W-HR r=0.155 0.32
ESR (mm/h) r=0.861 < 0.05
RF (IU/ml) = 0.896 <0.05
GAL-3 (ng/ml) r = 0.841 < 0.01
AD (pg/ml) r = -0.860 < 0.01
CTLA-4(pg/ml) r = 0.800 < 0.01
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Fig. (1): Comparison between biochemical parameters in RA patients and controls
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Fig. (2): The association between serum Calpro with ESR, GAL-3, CTLA-4 and AD

DISCUSSION

RA is a prolonged infection that has an adverse
action on health through pain, action constraint
and emotional stress.

In the present study, Calpro, GAL-3 and CTLA-4
were expressively augmented in the cases with RA
compared to control.

Results also demonstrate there were important
increases in ESR and RF levels in RA patients as

compared to HC. This result is similar with previous
study [13].

The study clearly proved that patients RA disease
had significantly lower AD level than the healthy
control groups.

Inciarte-Mundo et al. recently established that
calpro improved ranges infection action than CRP
or ESR in cases with RA taking tocilizumab, a
biological mediator with an affected influence on
acute phase reactants ( as a result of its obstruction
of interleukin-6 [14]. The communication of
monocytic calpro with initiated endothelium leads to
it's secreting [6], this could description for the high
calpro levelss in the body liquids for RA patients.

The control of serum calpro concentrations may
happen in altered immune & immune pathological
responses, particularly in severe sore or Thl-
facilitoted reactions. In  certain aspects, the
susceptibility &changing aspects of calpro appear to
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overwhelmed convential inflammation parameters

like CRP [15].

Extracellular calprotectin improves the
transendothelial movement for inflammatory cells.
Calprotectin is existing at great levels in the cytosol
of lymphocytes; also calprotectin is translocated for
the tissue and cytoskeletal structures upon activation
[16]. Calprotectin is extremely expressed via
synovial macrophages, and then might production
amplifying proinflammatory cytokine reactions in
RA[17].

Because calpro is a small molecular weight protein
of only 36.5 kDa, it caneasily diffuse into the blood
circulation from the inflamed joints [18]. As a result,
calpro might well play major role in the harshness
of inflammatory action in the RA joints, and hence
has the potential to remain a biomarker of
inflammation for RA.

Serum calpro concentrations can benefit stratify
disease action in patients with RA getting biologics
[19, 20]. Calprotectin concentrations possibly extra
precisely distinguish disease action in cases with RA
treated with TNF inhibitors (TNFi.) than the acute-
phase response (CRP level and ESR) [19].

Clinical and experimental sign that GAL3 shows an
acute function in RA growth, e.g., by controlling RA
synovial fibroblast roles. Thus, GAL3 encourages
individual pro inflammatory interleukins and
chemokine communication profiles in RA synovial
fibroblasts compared to dermal fibroblasts [21].

Absences of Gal3 on dendritic cells support slower
ILT0 manufacture & augmented IFN-y by allogeneic
T cells [22].

Higher levels of pro-inflammatory cytokines are
showed in elevating the harshness of RA via
stimulating oxidative stress & sore [23].

Adropin is a recently recognized protein that its
defensive role on endothelial cells has been
exposed in the past, and has been denoted to as a
new controller of these cells [24].

Low AD levels are related by endothelial
dysfunction, additionally, AD may have defensive
properties on the endothelial job [25].

AD insufficiency is related by decreased nitric oxide
bioavailability in the endothelium [26].

RA has been observed as a prolonged
inflammatory disease, as a result AD as a possible
anti-inflammatory protein show an central role in
the inhibition of RA [27].

The correlations of Calpro with age, BMI and W-H
R may well not be establish in the present smaller

study, where most patients were over-weighted at
start, which could affect the correlations.

This study identified the strong positive relationship
among serum Calpro values & each of markers of
inflammation (ESR, RF) and GAL3, CTLA-4denoting
its role as a parameter of inflammation.

We established an important association among
CRP concentrations & serum calpro concentrations.
Identical results were conveyed via Cerezo et al.,
[28] and Adel et al [29], who reported important
association among serum calpro and CRP levels.

Present paper indicated that serum calpro
concentrations have a important association with RF
concentrations, & this consistent with Garcia et al
data [30]. Inconsistent data were issued via Adel et
al., [29], they detected insignificant associations
among serum calpro and RF concentrations; this
inconsistency may be refer to their select of joining
cases in a inactive rheumatoid status in their
research.

CTLA4 is an essential co stimulatory particle, which
can prevent IL-2 manufacture & expression of IL-2
receptors & prevent the job of cytotoxic T cells [31].
Its critical functions in keeping immune balance are
validated via the growth of antagonistic & serious
auto immune infections in animal models missing
CTLA4 [32].

A strong negative association was found among
serum Calpro levels and AD. Hence, serum adropin
should be utilized as a biomarker for assessing the
danger of increasing RA.

The accurate role of AD in RA mechanism still
vague. Inflammation shows a vital role in the
increase of RA. Adropin significantly lowered the
mRNA expression stages of TNF-a & IL-6 in the
pancreas fissue of diabetic rats [33]. Circulating
adropin concentration was adversely associated
with TNF-a concentration in female with poly cystic
ovarian syndrome [34]. Therefore, adropin may
play a protective role in RA improvement through
anti-inflammatory effects. The current research
presents some determination. Such as, the size of
sample was not adequately big to complete
ultimate decisions. More researches by great
populations are thus necessary. However, further
follow-up studies involving large samples are
required to elucidate the accurate role of these
cytokines in  disease development and in
maintaining persistent inflammation

In conclusion, serum concentrations of Calpro, Gal-
3 and CATL-4 may be used as diagnostic tests in
RA. The study found important positive association
among these markers and harshness of RA. Positive
correlation of these markers with other well-
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established RA markers point to the significance of
Calpro, Gal-3 and CATL-4 as serum makers in

predicting
concentrations

the result of RA. Serum adropin

are negatively connected with

Calpro. Adropin may be involved in the patho
genesis of RA development.

REFERENCES

. Food

Silvestre FJ, Silvestre-Rangil J, Bagan L, et al. Effect
of nonsurgical periodontal treatment in patients
with periodontitis and rheumatoid arthritis: A
systematic review. Med Oral Patol Oral Cir Bucal.
2016; 21: 349-354.

Leech MT, Bartold PM. The association between
rheumatoid arthritis and periodontitis. Best Pract
Res Clin Rheumatol. 2015; 29: 189-201.

Gibofsky ~A.  Overview of epidemiology,
pathophysiology, and diagnosis of rheumatoid
arthritis. The American Journal of Managed Care.
2012; 18:5295_S302.

Hammer H, @degard S, Fagerhol M, et al
Calprotectin (a2 major leucocyte protein) is
strongly and independently correlated with joint
inflammation and damage in rheumatoid arthritis.
Ann Rheum Dis. 2007; 66: 1093e7.

Hlitchon CA, El-gabalawy HS. Immune features of
seronegative and seropositive arthritis in early
synovitis studies. Curr Opin Rheumatol. 2002; |4:
348-353.

Frosch M, Strey A, Vogl T, et al. Myeloid-related
proteins 8 and 14 are specifically secreted during
interaction of  phagocytes and  activated
endothelium and are useful markers for monitoring
disease activity in pauciarticular-onset juvenile
rheumatoid arthritis. Arthritis Rheum. 2000; 43: 628-
637.

Forsman H, Islander U, Andreasson E, et al
Galectin 3 aggravates joint inflammation and
destruction in antigen-induced arthritis. Arthritis
Rheum. 201 1; 63(2):445-54.

Ohshima S, Kuchen S, Seemayer, et al. Galectin 3
and its binding protein in rheumatoid arthritis.
Arthritis Rheum. 2003; 48(10):2788-95.

Kumar KG, Trevaskis JL, Lam DD, et adl
Identification of adropin as a secreted factr linking
dietary macronutrient intake with  energy
homeostasis and lipid metabolism. Cell Metab,
2008; 8(6):468-81.

. Lovren F, Pan Y, Quan A, et al. Adropin is a novel

regulator of endothelial function. Circulation. 2010;
122(11 Suppl):S185-92.

. Buchbinder El, Desai A. Ctla-4 and pd-1 pathways:

Similarities, differences, and implications of their
inhibition. Am J Clin Oncol 2016; 39: 98.

and Drug Administration. Orencia.
(abatacept). In: Rockville, MD, USA: US Food and
Drug Administration; 2005.

. Zhaocui Zhangl*, Shuhong Zhoul, Yi Zhang2.

Associations of interleukin-17 and monocyte

20.

21.

22.

23.

24.

25.

26.

chemoattractant protein-1 with vascular lesions in
patients with rheumatoid arthritis. Biomedical
Research 2018; 29 (4): 689-693

. Inciarte-Mundo ), Ruiz-Esquide V, Hernandez MV,

Canete |D, Cabrera-Villalba SR, Ramirez |, et al.
Calprotectin more accurately discriminates the
disease status of rheumatoid arthritis patients
receiving tocilizumab than acute phase reactants.
Rheumatology (Oxford). 2015;54:2239—43.

. Striz. |, Trebichavsky. |. Calprotectin a Pleiotropic

Molecule in Acute and Chronic Inflammation.

Physiol. Res. 2004; 53: 245-253.

. Perera C, McNeil HP, Geczy CL. S100 Calgranulins

in inflammatory arthritis. Immunol Cell Biol. 2010;
88:41-49.

. Sunahori K, Yamamura M, Yamana J, et al. The

S100A8/A9 heterodimer amplifies proinflammatory
cytokine production by macrophages via activation
of nuclear factor kappa B and p38 mitogen-
activated protein kinase in rheumatoid arthritis.
Arthritis Res. Ther. 2006; 8:R69.

. Hammer HB, @deg’ard S, Fagerhol MK, et al.

Calprotectin (@ major leucocyte protein) is
strongly and independently correlated with joint
inflammation and damage in rheumatoid arthritis.
Ann Rheum Dis. 2007; 66:1093-1097.

. Inciarte_M J, Victoria H M, Ruiz_E V, et al. Serum

Calprotectin Versus Acute_Phase Reactants in the
Discrimination of Inflammatory Disease Activity in
Rheumatoid Arthritis Patients Receiving Tumor
Necrosis Factor Inhibitors. Arthritis care & research.
2016; 68: 899-906.

Inciarte-Mundo |, Ruiz-Esquide V, Hernandez MV,
et al. Calprotectin more accurately discriminates
the disease status of rheumatoid arthritis patients
receiving tocilizumab than acute phase reactants.
Rheumatology. 2015; 54: 2239-2243.

Ohshima S, Kuchen S, Seemayer CA, et al. Galectin
3 and its binding protein in rheumatoid arthritis.
Arthritis Rheum. 2003; 48(10):2788-95.

Mobergslien A, Sioud M. Galectin-I and -3 gene
silencing in immature and mature dendritic cells
enhances T cell activation and interferon-g
production. | Leukoc Biol. 2012; 91:461-467.
Mateen S, Moin S, Shahzad S, et al. Level of
inflammatory cytokines in rheumatoid arthritis
patients: Correlation with 25- hydroxy vitamin D
and reactive oxygen species. PLoS ONE. 2017;
12(6): e0178879.

Kuloglu T, Aydin S. Immunohistoche-mical
expressions of adropin and inducible nitric oxide
synthase in renal tissues of rats with
streptozotocin-induced  experimental  diabetes.
Biotech Histochem. 2014; 89(2):104-10.

Lovren F, Pan Y, Quan A, et al. Adropin is a novel
regulator of endothelial function. Circulation. 2010;
122(11 Suppl):S185-92.

Yu H-y, Zhao P, Wu M-c, et al. Serum adropin
levels are decreased in patients with acute

938| International Journal of Pharmaceutical Research | Jan - March 2020 | Vol 12 | Issue 1



shakir F. T. Alaaraiji et al ; Correlation of Calprotectin with Galectin-3, Adropin and CTLA-4 in Iraqi
Rheumatoid Arthritis Patients

myocardial infarction. Regul Pept. 2014; 190
(31):46-9.

27. Wu L, Fang ], Chen L, et al. Low serum adropin is
associated with coronary atherosclerosis in type 2
diabetic and non-diabetic patients. Clin Chem Lab
Med. 2014; 52(5):751-8.

28. Cerezo LA, Mann H, Pecha O, et al. Decreases in
serum levels of SIO0A8/9 (calprotectin) correlate
with improvements in total swollen joint count in
patients with recent-onset rheumatoid arthritis.
Arthritis Res Ther. 201 1; 13:113e22.

29. Adel N, William M, Al Swaff R, et al. Serum
calprotectin level for diagnosis and detection of
disease activity in rheumatoid arthritis. Int |
Immunol. 2014; 2:6el0.

30. Garcia M, Pascual D, Ramiro S, et al. Calprotectin
in rheumatoid arthritis association with disease
activity in a crosssectional and a longitudinal
cohort. Mol Diagn Ther. 2013; 17: 49e56.

31. Krummel MF, Allison JP. CTLA-4 engagement
inhibits IL-2  accumulation and cell cycle
progression upon activation of resting T cells. | Exp
Med. 1996; 183: 2533 2540.

32. Tivol, E.A; Borriello, F.; Schweitzer, AN.; et al.
Loss of  CTLA-4 leads to massive
lymphoproliferation and fatal multiorgan tissue
destruction, revealing a critical negative regulatory
role of CTLA-4. Immunity 1995, 3, 541-547.

33. Akcilar R, Kocak F.E, Simsek H et al,, “Antidiabetic
and  hypolipidemic  effects of  adropinin
streoptozotocin-induced type 2 diabetic rats,”
Bratislava Medical Journal, 2016; |17(2): 100-105.

34. Kume T, Calan M, Yilmaz O, et al, “A possible
connection between tumor necrosis factor alpha
and adropin levels in polycystic ovary syndrome,”
Journal of Endocrinological Investigation. 2016; 39(7):
747-754.

35. Asha Jose, Elango Kannan, Palur Ramakrishnan
Anand  Vijaya Kumar, SubbaRao Venkata
Madhunapantula.  "Therapeutic ~ Potential  of
Phytochemicals Isolated from Simarouba glauca for
Inhibiting Cancers: A Review." Systematic Reviews
in Pharmacy 10.1 (2019), 73-80.
Print. doi:10.5530/srp.2019.1.12

939| International Journal of Pharmaceutical Research | Jan - March 2020 | Vol 12 | Issue 1


http://dx.doi.org/10.5530/srp.2019.1.12
https://www.researchgate.net/publication/339659388



