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Abstract

Background: rheumatoid arthritis (RA) is worldwide prevalent
autoimmune disease. Associated with abnormal liver functions, and the
medications used for RA are often hepatotoxic. Furthermore non treated
RA patients also have liver problem. Therefore, this study aimed to
investigate the association between pro-inflammatory and anti-
inflammatory cytokines and liver function tests in RA patients.

Materials and methods: this is a case-control hospital-based study
conducted from December 2017 to August 2020 in Khartoum State in
Sudan. Eighty eight Sudanese patients diagnosed with rheumatoid
arthritis according to American Criteria for Rheumatology (ACR) at three
different hospitals (Alamal, Military and Zain hospitals), patients with
age range 28-90 years old were enrolled, 84 of them were women and 4
men. And 88 apparently health control matched (age and sex).
Osteopontin (OPN), interleukinl?7 (IL-17) and interleukin10 (IL-10) were
measured using the ELISA technique. Aspartate transaminase (AST),
alanine transaminase (ALT), gammaglutamyl transferase (GGT), alkaline
phosphatase (ALP), total protein and albumin were estimated using full
automation Mindray analyzer. Data were analyzed by using SPSS version
14 and bioinformatics tools.

Results: The frequency of RA was higher among adults aged >41 years
72 (81.8%) than young adults aged <41 years 16 (18.2%). RA was more
common in women 84 (95.5%) than in men 4 (4.5%) — approximately
21:1-fold. Mean age was (41+11.7) years old. As well as 59 (67%) were
anti-CCP positive and other 29 (33%) were negative. There were
significant increases in mean level of OPN and IL-10 (38.3£29.6 ng/mL
and 45.9+42.9 pg/mL) when compared to control (10.1£10.6 ng/mL and
8.48+7.36 pg/mL), with (p-value 0.000 and p-value 0.000) respectively,
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while IL-17 exhibited insignificant difference (6.55+1.17 pg/mL), in
comparing to control (10.3£8.04 pg/mL); with (p-value 0.123). As well as
mean liver enzymes activities (AST, ALT and GGT) were significantly
increased in RA patients (16.6+6.98 U/L, 5.62+2.59 U/L and 27.3+23.1
U/L) than control group (7.86+7.86 U/L, 2.76£3.15 U/L and 20.9+13.4
U/L) with (p-value 0.000, p-value 0.000 and p-value 0.026) respectively.
Whereas ALP showed insignificant difference (70.6+£21.6 U/L) compared
to control (66.8+19.6 U/L) with (p-value 0.225). Total protein and
albumin were significantly decreased in RA patients (6.68+0.61 g/dL and
3.91+0.40 g/dL), than control group (7.18+0.695 g/dL and 4.22+0.460
g/dL) with (p-value 0.000 and p-value 0.000) respectively. Young adults
had higher abnormal IL-10 than adult RA patients (OR = 3.72, p-value
0.044). Abnormal IL-17 (OR = 5.67, p-value 0.034) was found to be
increased in young-adult RA patients. No association was observed
between age and OPN, and between the duration of disease and IL-10,
IL-17, and OPN. Similarly, no association was noted between the types of
treatment and IL-10, IL-17, and OPN, nor between IL-10, IL-17, OPN
and liver parameters (AST, ALT, ALP, ALB, TP, and GGT).

Conclusion: Liver enzymes are higher in RA patients, while liver
proteins are lower than control. RA patients had higher OPN and IL-10.
No association are observed between Pro-inflammatory, anti-

inflammatory cytokines and liver function parameters in RA patients.
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1.1 Introduction

Rheumatoid arthritis (RA) is one of the most prevalent chronic
inflammatory autoimmune diseases, with unknown etiology. It is a public
health problem, worldwide distributed disease affects roughly 0.5-1% of
the population, and is associated with progressive disability, premature
death, and social-economic burden. The incidence begins to increase as
age increases, and most commonly occurs in older women, estrogen may
control this fact. The prevalence of RA varies in different ethnic groups.
Researchers postulated that the increased prevalence of RA in Africa and
South Africa, is due to the low numbers of rheumatologists and specialist
physicians who have to care for patients with RA (Radis, 2012; David et
al., 2013; Bester et al., 2016). There was no scientific publication yet
about the prevalence of RA in Sudan (Hyder and Ahmad, 2017). RA is a
complicated immune-mediated disease with predisposing of multiple
genetic and environmental factors, the interaction between various cells
such as fibroblast-like synoviocytes (FLS), cells of the innate immunity
(e.g. macrophages, dendritic cells, mast cells, and natural Killer cells
(NK), neutrophils), and adaptive immune system (e.g. B and T
lymphocytes), adhesion molecules and signal transduction pathways are
all involved at different stages of the diseases, in addition to
autoantibodies, these immunologic and metabolic events precede the
onset of clinical disease, that can last many years (Angelotti et al., 2017;
Firestein and Mclinnes, 2017). There are two major subtypes of RA
according to the presence or absence of anticitrullinated protein
antibodies, clinically the positive subset of RA has a more aggressive and
more effective treatment response compared to the negative subset. Both
anti-cyclic citrullinated protein/peptide  antibodies (ACPA) and
rheumatoid factors (RF) were included as serological markers associated
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with RA (Elshafie et al., 2019; Oweis et al., 2020). While patients are
often missed and misdiagnosed due to the diverse clinical manifestations
of RA, lack of typical symptoms, and negative serology in the early stage
(Qu et al., 2019). Investigators reported that the clinical course of disease
Is less favorable state in men, while other authors claim the opposite, and
when measuring the disease severity in terms of structural damage the
results found that there was no difference in radiographic scores between
genders (Intriago et al.,, 2019). Variety of cytokines and matrix
metalloproteinases (MMPs) are up-regulated and intimately involved in
the pathogenesis of RA, high levels of pro-inflammatory cytokines and
low levels of cytokines that suppress the immune-inflammatory response,
such as interleukin-10 (IL-10) and transforming growth factor-b (TGF-b),
have been detected in RA patients (Abdelsalam et al., 2011), which may
reveal disease severity and lead to extra-articular multisystem immune
complications (Pretorius et al., 2017; Nemtsova et al., 2019). Systemic
rheumatologic diseases may be associated with liver abnormalities
secondary to the presence of coexisting autoimmune liver disease among
patients with arthritis (Selmi et al., 2011; Dehestani et al., 2015), besides,
other studies demonstrated that developed treatment for RA administrated
improved outcome as management of disease, but also account as a risk
for hepatic complication (Sundbaum et al., 2019). Studies using liver
biopsies have shown that the pathological feature of liver injury during
methotrexate treatment resembled those of nonalcoholic steatohepatitis.
The mechanism of liver injury with low-dose methotrexate is
incompletely understood, obesity and type 2 diabetes have been
influenced the development of liver injury during methotrexate treatment
(Mori et al., 2018). Therefore RA patients should continuously monitor

for liver functions for course management (Conway et al., 2017).

18



It is unclear how the liver problem and hepatic enzymes are elevated in
patients with RA patients. Controversial findings were reported in the
association between liver functions, RA and treatment of RA, this event
prompted us to investigate whether the Osteopontin (OPN), interleukin-
17 (IL-17), and interleukin-10 (IL-10) cytokines associated with

abnormal liver function tests in RA patients.
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1.2 Rationale

The epidemiological evidence emphasized that the prevalence of RA is
high and rising in all societies around the world. There are no
disseminated data on the prevalence of RA among Sudanese population.
In recent years, there was a greater concern about RA and it is association
with liver abnormalities. Several interleukins such as Osteopontin and IL-
17 approved as chemotaxis and pro-inflammatory cytokines, IL-10
known as anti-disease through containment of immune response, in RA
patients Osteopontin up-regulated which recruit and trigger macrophage
to secrete pro-inflammatory IL-17 and anti-inflammatory IL-10
cytokines, aggregation of these immune complex cause destruction of
cells including hepatocyte. These events suggest or account for the most
liver problem associated with RA disease. Assessment of these cytokines
associated with RA in Sudanese may play an important role in the
prevention of liver problem and come on the line of treatment.
Furthermore no powered study has been performed to determine the role
of Osteopontin, IL-10, and IL-17 in liver damage and exaggeration
among RA patients. Therefore the research hypothesis of the present
study is that, there is an association between inflammatory cytokines and
liver function tests in RA patients.

1.3 The null hypothesis

Inflammatory cytokines are not associate with liver function tests and

study variables in rheumatoid arthritis patients.
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1.4 Objectives

1.4.1 General objective

To find out the association between Osteopontin, IL-10, IL-17 level, liver
function tests, and study variables in RA Sudanese patients.

1.4.2 Specific objectives

To measure and compare the mean concentration of cytokines (OPN, IL-
10, and IL-17), ALT, AST, ALP, GGT, total protein and albumin level in
both study groups

To compare mean levels of study parameters of positive anti-CCP versus
negative anti-CCP group.

To correlate between Osteopontin, IL-10, and IL-17 cytokines with study
variables (duration of disease, gender, age, type of treatment, and liver
parameters).

To investigate the risk factors (age and type of treatment) associated with

abnormal cytokines and study group
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2.1 Epidemiology of rheumatoid arthritis

Rheumatoid arthritis RA is a chronic, progressive, inflammatory
autoimmune disease, that affected small joint in the hand and feet causing
swelling that can result in bone erosion and joint deformity leading to
reduced physical function and impaired quality of life (Mursal et al.,
2016; Xu Bei and Lin Jin, 2017; Liuet al., 2018). Characterized by
synovial inflammation and hyperplasia, RA with extra-joint involvement,
associated with high inflammation Physiologically such as Kkeratitis,
pulmonary granulomas (rheumatoid nodules), pericarditis/pleuritis, small
vessel vasculitis (Bazzichi et al., 2009 ; Stocki et al., 2010; Choy, 2012;
Demirdal et al., 2013; Rudan et al., 2015; Guo et al., 2018). RA occurs
worldwide, it affects around 1% of the general population worldwide and
occurs in all races and ethnic groups (Yap et al., 2018; Nemtsova et al.,
2019), affect 42.7 million Americans, with a prevalence of 0.5 to 1% in
the Western population (Chenet al., 2010; Gomeset al., 2011;
ELsedig et al., 2014 Guo et al., 2018; Igbal et al., 2019). Other studies
showed that RA affects approximately 1-2% of the world's population
(Mursal et al., 2016 Xu and Lin, 2017; Liu et al., 2018)

To date, the exact prevalence of RA in Africa is not well known, one
reason might be that, reports from different parts of Africa have used
different criteria for diagnosis and that the age structure differs
considerably. Some researchers have reported the disease prevalence in
Africa to be lower than that in Europe (Elshafie et al., 2016). But others
report an expected increase in disease prevalence in Africa and South
Africa, due to low numbers of rheumatologists in South Africa and
specialist physicians who care for patients with RA (Radis, 2012 David et
al., 2013; Bester et al., 2016).

Despite there have no scientific research published yet investigated the
prevalence of RA in Sudan (ELsedig et al., 2014; Elshafie et al., 2016;
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Hyder and Ahmad, 2017). Few studies carried out by (Elshafie et al.,
2016; Elshafie et al., 2019), which report that IgA seems to be the
diagnostically most sensitive autoantibody marker for RA in Sudan, 1gG
rheumatoid factor (RF) is the marker most strongly associated with the
young age of disease onset and with the occurrence of classical hand
deformities, antibodies against the cyclic citrullinated peptide (Anti-
CCP2) was also found to be associated with severe disease.

2.1.1 Pathogenesis of rheumatoid arthritis

The pathological process of RA is due to an autoimmune inflammation of
the synovial membrane of joints with synovial cells proliferation,
consequently, osteoclast and chondrocyte activation and pannus
formation, in other word is (tumor-like aggressive granulation tissue)
that, promotes articular cartilage erosion, bones destruction, and Synovial
tissue dysfunction. Therefore, enhance macrophages, fibroblasts, and
activated lymphocytes penetrate to the site of infection. T-lymphocytes
produce a variety of pro-inflammatory cytokines, and interleukin super-
families as well as growth factors. B-lymphocytes are involved in the
production of autoantibodies such as RF and anti-CCP (Firestein and
Mclnnes, 2017; Calabresi et al., 2018; Liu et al., 2018; Yap et al., 2018
Nemtsova et al., 2019). Anti citrullinated peptide antibodies positive
subjects exhibit reduce frequency of naive and regulatory T cells and an
increased population of atypical T cells. The subset imbalance was
predictive of arthritis progression. The reduced regulatory activity may be
an early event in the pathogenesis of the disease (Lucchino et al., 2019).
The cartilage matrix within joints is eventually degraded by
metalloproteinases and other enzymes (Igbal et al., 2019). Tissue damage
in RA is mostly caused by type Il hypersensitivity, with the participation
of antibodies, complement, antigen-antibody complex, macrophages, T
and B cells (Zou, 2017). Although RA is not a fatal disease in general, a
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complication associated with a disease may lead to increased mortality
(Yap et al., 2018).

2.1.2 Rheumatoid Factor and anti-Citrullinated Cyclic Peptide

RF and anti-CCP autoantibodies are common in patients with RA
(Gomes et al., 2011). RFs are auto-antibodies that, react with the Fc-
portion of IgG. The classic RF is an IgM antibody with reactivity against
IgG-Fc, but IgA and IgG RF can also be found. RFs are detected in sera
of most patients with RA. Although the presence of RFs in RA patients
correlates with more active disease, RF has a low specificity as a disease
marker for RA when compared to controls with other rheumatic diseases
and infections. Anti-citrullinated proteins and/or peptides antibodies have
come forward as specific serological markers for RA, with higher
diagnostic specificity and positive predictive value. But with similar
sensitivity to RF. The event of citrullination of proteins and peptides
occurs naturally during inflammation and is a post-translational
modification of arginine by deamination. Antibodies against several
different citrullinated proteins have been associated with RA, and anti-
CCP positive RA patients develop more severe clinical manifestations
than anti-CCP negative patients (Ahlin et al., 2011; Choy Ernest, 2012;
ELshafie, 2013; Etekharian, 2013; Khudair et al., 2015).

Sudanese patients with RA have more widespread joint involvement and
stronger laboratory signs of inflammation compared with Swedish
patients with RA. As well Sudanese patients also have radiological
erosions and RA-associated hand deformities to a large extent, although
only half of the patients are IgM-RF seropositive (Elshafie et al., 2016).
2.1.3 Etiology of Rheumatoid Arthritis

The etiology of RA is not fully understood, since several initiating factors
play a role in the etiology of RA. Such as immunological, genetics, and

environmental. Moreover, activated immune reactions potentially
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contribute to disease development (Klareskog et al., 2006; David et al.,
2013; ELsedig et al., 2014; Mohamed, 2015; Xu and Lin, 2017)

2.1.4 Risk factors for rheumatoid arthritis

Researchers studied several factors that have been associated with
increased risk of RA include the following:

2.1.4.1 Genetic factors

Genetic factors contribute about 50% to 60% of the risk of developing
RA, disease severity, and progression. The gene most strongly associated
with RA is the HLA-DRBL1 gene in the major histocompatibility complex
(Tobon et al., 2009; Lee et al., 2009; Choy, 2012).

2.1.4.2 Age and gender

RA is far more common in women than in men, with the female-to-male
ratio being 3:1. However, the mechanism by which gender influences the
susceptibility to RA remains unclear. Studies attribute these to sex
hormones. The disease generally is more frequent in older people (peak
age at RA onset is the fifth decade) and this does not mean the
impossibility of its occurrence in children; when it in children is called
juvenile RA (Wasserman, 2011; Sharmaet al., 2011; Demirdal et al.,
2013; Eftekharian, 2013; ELsedig et al., 2014; Mursal et al., 2016).
2.1.4.3 Socioeconomic factors

Socioeconomic factors affect the course and outcome of RA, but do not
seem to influence the risk of disease development (Kourilovitch et al.,
2014; Rudan et al., 2015; Yoo et al., 2017).

2.1.4.4 Hormonal factors
The predominance of RA in females suggests a role for hormonal factors.
Also, estrogens stimulate the immune system. Low testosterone levels

have been reported in men with RA and oral contraceptive use may be
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protective and reducing the risk for RA development (Tobon et al., 2009;
Wasserman, 2011; Kanecki and Tyszko, 2015).

2.1.4.5 Ethnicity

Some ethnic and racial groups are at higher risk for RA than others. This
high risk may be related to differences in the distribution and interactions
of genetic and environmental factors. Comparisons of the populations
with similar genetic backgrounds but different lifestyles (Tobon et al.,
2009; Wasserman, 2011).

2.1.4.6 Environmental factors

Several environmental factors that could increase a person chance of
having RA include: firstly smoking: among environmental factors, the
smoking strongest association with RA. Smoking increases susceptibility
to RA and adversely affects the clinical course of the disease. The
association is stronger for men than for women (Tobon et al., 2009;
Wasserman, 2011; Elshafie, 2013; Kanecki and Tyszko, 2015).

Secondly the Infections: several microorganisms have been implicated in
the development of RA, include Proteus spp, Campylobacter, Chlamydia
trachomatis, Escherichia coli, Mycoplasmas, and Staphylococcus aures
(Radis, 2012; Pretorius et al., 2017; Mobiniet al., 2017). Also, the
immunological response to bacterial components results in the production
of ACPA that, closely mimic host cell receptors, which are identified as
potential risk factors for RA development e.g. of bacteria:
Porphyromonas gingivalis and Aggregatibacter actinomycetemcomitans
(Abdul Sultan et al., 2019). Also, alterations in mucosal immunity are
supposed to play a central role in the pathogenic events preceding RA
(Lucchino et al., 2019).

Tertiary the dietary factors and obesity: many types of food such as a diet
rich in fish, olive oil, and cooked vegetables have been shown to protect
against RA, but a recent study report that obesity was associated with a
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modest risk for developing RA (Tobon et al., 2009; Kanecki and Tyszko,
2015).

Fourthly Vitamin D: excessive intake of vitamin D may be associated
with a lower risk of RA in older women. It was also indicated that
patients with more active RA have a lower serum vitamin D level
(Kanecki and Tyszko, 2015).

Fifthly Periodontal diseases: recent data has been reported that there was
a relation between established RA and periodontal disease. The current
hypothesis is that the Porphyromonas gingivalis, responsible for the
citrullination of human peptides, these consequences may result in the
initiation and development of RA-related autoimmunity (Kanecki and
Tyszko, 2015).

2.1.5 Signs and symptoms of rheumatoid arthritis

The signs and symptoms of RA include pain, stiffness, swelling and
functional impairment, general malaise, and profound fatigue. Also,
progressive joint destruction is common. Moreover, observational studies
report that RA patients have poor nutrient status, with reduced energy
intake from carbohydrates, high consumption of saturated fat, and poor
intake of micronutrients. RA consequences are associated with significant
increase levels of morbidity and mortality and have a significant impact
on total health care costs (Rennie et al., 2003 ; Lugmani et al., 2009;
Stocki et al., 2010; Sharma et al., 2011; Pasma et al., 2013; Mohamed,
2015; Babikir et al., 2017; BM et al., 2018).

2.1.6 Management of Rheumatoid Arthritis

Many patients undergo delays in diagnosis and initiation of treatment,
these event leads to worsening of the condition and poor prognosis
(Barhamain et al., 2017).
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Several new developmental guides' which improve the management and
outcome of RA have taken place in recent years, including classification
criteria, assessment, and follow-up tools, exercise prescription, and
therefore it is imperative for specialist physicians to update themselves
with the newest (Nolte and Jansevanrensburg, 2013; Bester et al., 2016).
Rheumatology nursing also practices specially and contributes
significantly to the management of patients with rheumatic
musculoskeletal diseases (Kelly et al., 2015).

RA is commonly treated with disease-modifying anti-rheumatic drugs
(DMARDs), corticosteroids, and non-steroidal anti-inflammatory drugs
(NSAIDs) (Pasma et al., 2013; Meier et al., 2013; Mohamed, 2015)

2.2 Liver and immunity

The liver is the largest solid, most vital organ, it has not only been
considered as a reserve but also the ability to regenerate itself, and the
symptoms of liver damage may not appear until damage to the organ is
quite extensive. A total loss of liver function could lead to death within
minutes (Maher, 1997; Maronpot et al., 2010; Ozougwu and Jevas,
2017). Moreover, it is a major source of many components of the innate
Immune response including acute phase and complement proteins as well
as inflammatory cytokines and chemokine's (Ishibashi, 2009).

2.2.1 Liver functions

The liver perform a numbers of crucial and vital functions for life such as
metabolic detoxification of (drugs, toxins, and steroid hormones),
Secretion of bile, metabolism of bilirubin, vascular and hematologic
functions, important blood reservoir, metabolism of nutrients, fat
metabolism, synthesis of cholesterol/lipoprotein and production of
ketoacidosis, protein, amino acid production, gluconeogenesis (turnover
of proteins to glucose and converts galactose/fructose to glucose), storage

of (glycogen, iron, minerals, and vitamins), endocrine functions
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(activation of vitamin D, convert of thyroxine (T4) to triiodothyronine
(T3), secretes angiotensinogen, metabolites hormones) and
immunological and protective functions( reticuloendothelial component,
filters the portal blood from bacteria, important in antigen presentation,
phagocytosis via kupffer cells, remove hemolysis products, inactivation
of toxins and drugs) (Giannini et al., 2005; Ozougwu and Jevas C, 2017;
Saranya and Seenuvasan, 2017; Keiding et al., 2018).

2.2.2 Liver diseases

Liver disease is one of the most global health burdens and it is a
significant cause of morbidity and mortality (Al Ghamdi and Shah, 2018;
Hong et al., 2015). There are many types of liver diseases that, can be
caused by various etiology such as a virus (Hepatitis A, B, and C),
damage from drugs or chemicals (alcoholic liver disease and
hepatotoxicity), obesity (fatty liver), diabetes, or an attack from own
Immune system (autoimmune liver disease), liver cirrhosis, in addition to
Liver cancer as the primary tumor or metastasis (Sivakrishnan, 2019).
The liver cells under normal circumstances produce only minimal levels
of cytokines, when liver cells, particularly immune cells (Kupffer cells)
persist in the production of cytokines in response to stimuli, these
cytokines can have both beneficial and harmful effects, depending on the
amount and duration of cytokine release (Mannaa and Abdel-Wahhab,
2016).

2.2.3 Diagnosis of Liver diseases

Diagnosis of liver disease based on initial history and physical
examination. A group of tests called liver function tests are commonly
ordered as a panel of blood tests that evaluate liver function, liver
damage, and biliary system function including intra and extra hepatic bile
ducts and gall bladder. As well as complete blood count, CT scan, MRIs

or ultrasounds, and liver biopsy to check liver damage or tumors. Serum
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enzymes such AST, ALT are raised when liver injury or inflammation.
Gamma-glutamyl transferase and alkaline phosphatase are increased in
obstructive liver disease. The level of conjugated and unconjugated
bilirubin indicates different liver diseases. A blood level of protein and
albumin are indicative of the healthy functioning of the liver (Thapa and
Walia, 2007; Mutua et al., 2018).

2.2.4 Association between liver functions and rheumatoid arthritis
Recent studies have demonstrated that the liver problems in people with
RA may be due to underlying disease itself or be the manifestation of an
associated autoimmune disease, also treatments used for RA improved
outcome, on the other hand, account as a risk for hepatic complications.
The adverse effects of RA treatments include asymptomatic elevations of
liver enzyme, fibrosis and may be fatal hepatic necrosis. On the other
hand liver disorders were noted in untreated RA patients (Lazrak et al.,
2013; Conway and Carey, 2017; Rakuomi et al., 2017; Sundbaum et al.,
2019).

2.3 Cytokines

Cytokines are soluble in small molecular weight proteins or peptides,
messengers between tissues and the immune system, and participate in
many physiological processes (Shaikh, 2011; Mannaa and Abdel-
Wahhab, 2016).

2.3.1 Cytokines classifications

Cytokines can be either poor anti-inflammatory which suppresses the
activity and production of pro-inflammatory signals limiting
inflammation and host damage. Or pro-inflammatory cytokines that,
induce inflammation as a result of infection or injury. Moreover,
inflammatory cytokines can be divided into two groups: one is involved
in acute inflammation and others responsible for chronic inflammation
(Shaikh, 2011; Mannaa and Abdel-Wahhab, 2016).
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Also, the term 'cytokine' comprises monokines, lymphokines, colony-
stimulating factors (CSFs), and chemokine's (Holdsworth and Yi, 2015;
Yap et al., 2018).

Other classifications of cytokines according to the basis from which they
are produced either from T helperl (Thl) cells or T helper2 (Th2) cells.
Recently a third subset of T helper (Th) cells T helperl7 (Thl7) and T
regulatory cells (Treg) are categorized (Gulati et al., 2016).

2.3.2 Cytokines functions

Cytokines are important in initiating, amplifying, directing, mediating,
and regulating adaptive immunity. Unfortunately, they may also direct
tissue damage if excessive responses occur or if they are involved in
directing and mediating autoimmunity. Under these circumstances,
cytokines are potential therapeutic targets (Holdsworth and Yi, 2015;
Trifunovic et al., 2015).

2.3.3 Association between cytokines and rheumatoid arthritis

The expression of pro-and anti-inflammatory cytokines in the synovial
membrane of the inflamed joint is become altered. According to that pro-
inflammatory cytokines are overproduced, and fluid from patients with
RA also contains detectable levels of anti-inflammatory cytokines (IL-
10), but they are insufficient to counterbalance the effect of pro-
inflammatory cytokines (Trifunovic et al., 2015; Yap et al., 2018).

2.3.4 Interleukin-10 (I1L-10)

IL-10 also called (cytokine synthesis inhibitory factor), it's a fascinating
anti-inflammatory cytokine. Firstly identified by its ability to stop
Immune response by inhibiting the production number of cytokines. Its
mechanisms of action remain poorly understood, and some report shows
that IL-10 opposes the switch to the metabolic program induced by
inflammatory stimuli in macrophages (Zhdanov, 2004; Tao et al., 2011;
IP Eddie et al., 2017; Fathy et al., 217; Sheikhpour et al., 2018). It is
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activity mediated by the IL-10 receptor (IL-10R) which is a member of
the class Il cytokine receptor family (Trifunovic et al., 2015; Zhang et al.,
2016).

IL-10 is produced by T helper 2 cell clones, also various cell populations
produce IL-10 in the body, including T cell subsets (Th2, Tc2, Trl, etc),
monocytes, and macrophages. As well as IL-10 produced by different cell
types in other organs, including the liver, IL-10 producing liver cells has
been documented within hepatocytes, sinusoidal endothelial cells,
Kupffer cells, hepatic stellate cells, and liver-associated lymphocytes
(Zhang and Wang, 2006).

2.3.4.1 Functions of Interleukin-10

The function of IL-10 in regulating the immune system by promoting the
suppression of immune responses also plays a role in the proliferation and
differentiation of B cells, T cells, and mast cells. As well as IL-10 inhibits
the release of various chemokine's by neutrophils. Based on its immune-
modulating functions, IL-10 has been considered an attractive candidate
for therapeutic applications for the treatment of acute and chronic
inflammation, autoimmunity, cancer, and infectious disease (Zhang and
Wang, 2006; Bijjiga and Martino, 2013).

Both T regulatory and IL-10 is involved in the suppression of IL-17A
production, however, the role of IL-10 signaling in the differentiation of
Th17 cells is less clear (Tao et al., 2011; Kurata et al., 2014).

2.3.4.2 The role of Interleukin-10 in rheumatoid arthritis

IL-10 is a prominent participant in human inflammatory diseases and
contributes to the pathogenesis of RA, however, its mechanisms of action
are poorly understood. While significant amounts can be measured in the
synovium of patients with RA. Previous research reported that IL-10 can
effectively block the production of the pro-inflammatory cytokines by

snivel macrophages and synoviocytes and also correlated with increased
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autoantibody production and B cell activation in RA patients.
Administration of IL-10 did not attenuate RA activity (Zhdanov, 2004;
Taoet al., 2011; Holdsworth and Yi, 2015; Fathyet al., 217,
Shikhpour et al., 2018).

2.3.4.3 Interleukin-10 and liver diseases

Numerous investigations suggest that IL-10 plays a major role in chronic
and autoimmune liver diseases, and play a critical role in inducing the
acute phase response in the liver. IL-10 deficient mice show more
susceptibility to liver fibrosis with inflammatory infiltrate. It is
production up-regulated upon liver inflammation under various
conditions. (Zhang and Wang, 2006; Hammerich and Tacke, 2014)

2.3.5 Interleukin-17 (1L-17)

IL-17 is a potent pro-inflammatory cytokine. IL-17 and its receptor are
members of emerging cytokine. Which has a total of six family members
(IL-17A to IL-17F) (Zhou et al., 2009; Park and Lee, 2010; Miletic et al.,
2012; Tanet al., 2013; Hassan et al., 2014; Blauvelt and Chiricozzi,
2018).

IL-17 produced primarily byThl17 CD4 T cells specifically memory
CD4+ T cells, also produced by a wide variety of cell types, including
neutrophils, CD8+T cells, y0 T cells, NKT cells, lymphoid tissue,
dendritic cells (DC), and macrophages (Wilson et al., 2007; Du et al.,
2013; Hassan et al., 2014; Blauvelt and Chiricozzi, 2018; Gouda and
Bhandary, 2018). The IL-17 receptor is broadly expressed on several
epithelial cells, immune cells, and stromal cells (endothelial, fibroblastic)
(Moseley et al., 2003; Lemmers et al., 2009; Mengesha and Conti, 2017).
2.3.5.1 Functions of Interleukin-17

The major function of IL-17 is a powerful chemo-attractant for
neutrophils and has been reported to be involved in many immune

processes. most notably in inducing and mediating pro-inflammatory

34



responses and cause organ-specific disease which recruits Thl cells to the
target tissue, Thl7 cells play an active role in shaping the local
inflammatory response in the liver, also have a role in the regulation of
granulopoiesis and erythropoiesis (Miletic et al., 2012; Hassan et al.,
2014; Jian et al., 2015).

2.3.5.2 The role of Interleukin-17 in rheumatoid arthritis

As a pro-inflammatory cytokine, IL-17 contributes to the inflammation of
many autoimmune diseases and is up-regulated in the lesions of patients
with various chronic inflammatory diseases, such as rheumatoid arthritis.
And produced at high levels by many RA samples, although the role of
IL-17 in the pathogenesis of the autoimmune diseases is still unclear
(Wilson et al., 2007; Sarkar et al., 2007; Du et al., 2013; Ruderman,
2015; Mengesha and Conti, 2017; Miossec, 2017; Lockshin et al., 2018;
Elviraet al., 2018 ). Some researchers suggested that IL-17 is an
important mediator between RA inflammation and joint injury. Also, IL-
17 stimulates the production and interacts with other proinflammatory
cytokines, chemokine's and biologically affect stromal cell activation,
angiogenesis, and osteoclastogenesis to promote inflammatory responses
which leading finally to cartilage loss (Qu et al., 2019).

Neutralizing anti—IL-17 antibody reduces the severity of arthritis
(Chabaud et al., 1999; Sarkar et al., 2007; Park and Lee, 2010; Miletic et
al., 2012; Tan et al., 2013; Ruderman, 2015).

2.3.5.3 Interleukin-17 and liver diseases

The conclusion of some studies suggests that IL-17 plays an important
role in many liver diseases, including alcoholic liver disease,
hepatocellular carcinoma, and autoimmune liver disease, acute and
chronic hepatitis B. And it is also associated with disease progression
(Du et al., 2013; Tan et al., 2013; Zheng et al., 2013). The receptors of
IL-17 have been expressed on the surface of all types of liver cells,
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including hepatocytes, Kupffer cells, stellate cells, biliary epithelial cells,
and sinusoidal endothelial cells (Abe et al., 2013; Peverill et al., 2014).
2.3.6 Osteopontin (OPN)

OPN is an intracellular, phosphorylated glycoprotein, silica acid-rich,
negatively charge hydrophilic protein. Expressed in mineralized tissues
(bone and teeth) and damaged renal tissues (Mazzaliet al., 2002;
Chellaiah et al., 2003; Afify et al., 2009; Yilmaz et al., 2013; Yang et al.,
2014; Kusuyamaet al., 2017; Gonzalez et al., 2017; Shiet al., 2018;
Dimitra et al., 2018). Osteopontin is also known as bone sialoprotein |
(BSPI), early T-lymphocyte activation (ETA-1), Urinary stone protein,
Nephropontin, Uropontin secreted phosphoprotein 1(SPP 1), Rickettsia
resistance (Ric), and (bone phosphoprotein) (Ramaiah and Rittling, 2008;
Sase et al., 2012).

OPN is expressed by macrophage, T and B lymphocytes, neutrophils, and
eosinophils, and it is a major noncollagenous component of bone matrix
(Yang et al., 2014; Kusuyama et al., 2017; Gonzalez et al., 2017; Shi et
al., 2018; Dimitraet al., 2018). Also produced in a variety of tissues:
brain, liver, gastrointestinal tract, lung, bone, cardiac tissues, joints, and
kidney, and appears in several biological fluids including human plasma,
serum, breast milk, and urine (Ramaiah and Rittling, 2008; Elsebaie et
al., 2012; Sase et al., 2012).

2.3.6.1 Functions of OPN

OPN plays several roles in promoting and activation of T lymphocyte,
also affecting the differentiation of T lymphocyte into Thl and Th2 type
cell, regulating the balance between Thl and Th2 (OPN polarizes the
early Thl cytokine response and inhibits Th2 cytokines expression),
moreover it promotes efficient type-1 immune responses by regulating
macrophage differentiation and participating in the cell-induced
immunologic response. At the same time, OPN can stimulate B
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lymphocytes to express multi-clone antibodies (Yumoto et al., 2002;
Gattorno et al., 2004; Afify et al., 2009; Sase et al., 2012; Zhao et al.,
2018). Besides, OPN as a pro-inflammatory cytokine plays a critical role
in the regulation of tissue repair and remodeling (Honsawek et al., 2009;
Yang et al., 2014; Shi et al., 2018; Rentsendorj et al., 2018). As well as in
bone promotes adhesion of osteoclasts to the mineralized matrix
regulating bone resorption and formation (Yumotoet al.,, 2002;
Iwadate et al., 2014).

2.3.6.2 The role of Osteopontin in rheumatoid arthritis

The results of the previous study reported that the production of OPN
increases in both RA and osteoarthritis (OA), in both plasma and synovial
fluid (Tikkanen et al., 2017). However, the putative role of Osteopontin
in chronic inflammatory diseases such as rheumatoid arthritis is unclear
(Gravallese, 2003). Another research on the function of OPN in arthritis
has revealed that OPN stimulates the production of several pro-
inflammatory cytokines by mononuclear cells in patients with RA
(Take et al., 2009). It is deficiency has been shown to protect joints
against destruction in arthritis (Bernardini et al., 2009).

2.3.6.3 Osteopontin and liver diseases

Because of its pro-inflammatory actions and its effects on macrophages,
OPN has been also implicated in the pathogenesis of different physiologic
and pathologic events in the liver such as acute liver failure (ALF), non-
alcoholic fatty liver disease (NAFLD), alcoholic liver disease, chronic
hepatitis B, chronic Hepatitis C, primary biliary cirrhosis and liver
fibrosis. However, the roles of OPN in such liver diseases are still
controversial (Zeydaet al., 2011; Elsebaie et al., 2012; Yilmaz et al.,
2013; lida et al., 2018).

37



CHAPTER 111
MATERIALS AND METHODS
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3.1 Materials

3.1.1 Study designs

This is an analytical case-control hospital-based study.

3.1.2 Study area and duration

The study was conducted in Alamal National Hospital, Omdurman
Military Hospital and Zain Clinic, Khartoum State, Sudan. During the
period from 2017 to 2020.

3.1.3 Ethical Considerations

The study was approved by research committee of Medical Laboratory
Science at Sudan University of Science and Technology. An informed
consent was obtained from each participants (appendix I). And data were
collected through questionnaire (appendix II). Collected data were
secured using a password to protect the patient information and used only
for research purposes.

3.1.4 Study population

One hundred seventy sixth subject were enrolled in this study classified
as 88 clinically diagnosed as RA patients, according to American criteria
for rheumatology (ACR) were randomly selected, 84 were female and 4
were male, age ranged from 28-90 years old. And 88 apparently health
subjects were included as control group, age ranged from 30-85 and sex
were matched.

3.1.5 Sample Size

The sample size is calculated according to the known formula, which is
used to reach a certain desired margin of error in the results.

The sample size in this study is calculated for each category (on average)
to give a maximum of error (0.05) with a probability of (a = 0.05). Plus
the 10% of nonresponsive sample size is as follow:
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n= 72.p.q
d2

= (1.96)2x (0.06) x (0. 94) =86.6 ~ 88
(0.05)2

z = the value in normal curve corresponding to level of confidence 95% =
1.96

p = probability prevalence in the community is (highest prevalence
reported in Khartoum 6%) or 0.06 (Ministry of health-Khartoum state)
g=(1-p) =1-0.06=0.94

d = margin of error = 0.05

=88

Eighty-eight patients were recruited, and equal for control

Another method used is the EPI INFO software sample size calculator;
total sample size equal 178 (with two-sided confidence level (1-alpha 95),
power (% chance of detecting 80), the ratio of control to cases 1:1, the
hypothetical proportion of control with exposure 40, the hypothetical
proportion of cases with exposure 62 and last extreme odd ratio to be
detected 2.45).

3.1.6 Inclusion criteria

All patients who clinically diagnosed with RA and referral to Alamal
National Hospital, Omdurman Military Hospital and Zain Clinic, were
included.

3.1.7 Exclusion Criteria

HIV, Diabetic, hypertensive, smokers, autoimmune disease, Vviral
hepatitis, pregnant women, and patients who refuse to participate in this

study were excluded.
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3.1.8 Collection and Sampling Technique

Whole blood samples were collected by using dry, plastic syringes; a
tourniquet was used to make the veins more prominent, 5ml were
collected in plain containers from each volunteer under aseptic condition.
The serum was obtained by centrifugation at 4000 rpm, the specimen was
kept at -20° till used.

3.2 Methods

3.2.1 Osteopontin Estimation

Human Osteopontin present in a sample or standard bind to antibodies
pre-coated in a plate, after the formation of sandwich, streptavidin-HRP
bind to biotinylated antibodies, then substrate react to give blue color
which changed to yellow color after stop solution was added, the density
of color proportion to the concentration appendix(l11).

3.2.1.1 Procedure

Micro well strips were washed a twice with working wash buffer 400 pL
per well, and the excess of wash buffer were removed by tap micro well
stripes on towel paper, then 100 pL of prepared standard were added to
all wells labelled as standard. The samples were diluted (80 pL of sample
diluent were added and then 20 pL were added) and added to all wells
labelled as samples. The plate was covered with adhesive film and
incubated at room temperature for 2 hours. The adhesive film was
removed, the wells were emptied, and micro-well strips were washed 6
times. Working biotin conjugate 100 puL were added to all wells, and the
plate was covered with adhesive media. The plate was incubated at room
temperature for 1 hour, then washed 6 times. Working streptavidin-HRP
100 pL were added to all wells, then the plate was covered and incubated
for 1 hour and washed 6 times. Tetramethyl-benzidine (TMB) substrate
solution 100 pL were added to all wells, plat incubated for 30minutes in
dark, finally 100 pL of stop solution were added into each well, then
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color read immediately at 450nm and results were calculated from
standard curve.

The concentration measured using a microplate ELISA reader (Stat Fax
4200- American) see (appendix 1V).

3.2.2 Interleukin-10 Estimation

Human IL10 present in a sample or standard bind to antibodies pre-
coated in a plate, after the formation of sandwich, streptavidin-HRP bind
to biotinylated antibodies, then substrate react to give blue color which
changed to yellow color after stop solution was added, the density of
color proportion to the concentration (appendix V).

3.2.2.1 Procedure

The samples or working standards 50 pL were added in to wells, and
standard diluent 50 pL was added to the blank well, then biotinylated
antibody 50 pL was added to all wells-containing samples and standards.
The plate covered with adhesive cover and incubated at room temperature
for 2 hours, then the plate was washed with working wash buffer. The
recently prepared streptavidin-HRP 100 pL were added to each well.
Then plate covered and incubated for 30 minutes at room temperature.
Plate washed, and TMB substrate 100 uL were added to all wells. Plate
incubated for 30minutes. Finally, stop solution 100 pL was added into
each well. Then color read immediately at 450nm and the results were
calculated from a standard curve.

The concentration measured using a microplate ELISA reader (Stat Fax
4200- American).

3.2.3 IL-17 Estimation

Sample or standard containing IL-17 react with capture monoclonal
antibody coated on the micro-plate well and with biotinylated detection
antibodies. After the incubation period allowing the formation of the
sandwich, streptavidin-HRP added and bind to biotinylated antibodies
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when the substrate was added blue color produced a change to yellow
after stop solution was added, the density of color proportion to
concentration (appendix VI).

3.2.3.1 Procedure

The samples and reagents were brought to equilibrate with room
temperature. Then solution contains (buffer and preservative) 50 UL were
pipetted to each well. And working standards or samples 50 pL were
added to wells. Biotin conjugate 50 puL were added into all wells, then
plate incubated for 2 hours at room temperature, and washed with
working wash buffer. Streptavidin-HRP 100 puL was pipetted to each
well, then plate covered and incubated for 30 minutes at room
temperature. And then plate washed, and TMB substrate 100 puL was
added to all wells. Plate incubated for 15minutes in dark. Finally, stop
solution 100 pL was added into each well, then color read immediately at
450nm and the results were calculated from a standard curve.

The concentration measured using a microplate ELISA reader (Stat Fax
4200- American).

3.2.4 Estimation of Alkaline phosphatase

By the action of ALP and magnesium ions, p-Nitrophenyl phosphate is
catalyzed to p-Nitrophenol, and the absorbency increase is directly
proportional to the activity of ALP (appendix VII).

The activity measured by using a fully automated chemistry analyzer
(Mindray BS-200, China) see (appendix VIII).

3.2.5 Estimation of Gamma-glutamyltransferase
Gamma-glutamyltransferase transfers the gamma-glutamyl group of
gamma-glutamyl-3-carboxy-4-nitroanilide to glycyl-glycine with the
production of p-nitroaniline. The amount of 5-amino-2-nitrobenzoate
results in elevated absorbance which is directly proportional to the
activity of GGT in the sample (appendix IX).
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The activity measured by using a fully automated chemistry analyzer
(Mindray BS-200, China).

3.2.6 Estimation of aspartate aminotransferase

AST catalyzes the reversible transamination of L-aspartate and o-
oxoglutarate to oxaloacetate and L-glutamate. The oxaloacetate is then
reduced to malate in the presence of malate dehydrogenase with NADH
being oxidized to NAD+. The rate of the photometrically determined
NADH decrease is directly proportional to the rate of formation of
oxaloacetate and thus the AST activity (appendix X).

The activity measured by using a fully automated chemistry analyzer
(Mindray Bs-200, China).

3.2.7 Estimation of Alanine aminotransferase

Alanine aminotransferase catalyzes the reversible transamination of L-
alanine and a-oxoglutarate to pyruvate and L-glutamate. The pyruvate is
then reduced to lactate in the presence of lactate dehydrogenase (LDH)
with the concurrent oxidation of reduced p-nicotinamide adenine
dinucleotide (NADH) to B-nicotinamide adenine dinucleotide (NAD).
This change in absorbance is directly proportional to the activity of ALT
in the sample (XI).

The activity measured by using a fully automated chemistry analyzer
(Mindray Bs-200, China).

3.2.8 Estimation of Total Protein

At an alkaline solution (pH>12) copper ions combine with protein to
produce a blue-violet color complex. The absorbency increase is directly
proportional to the concentration of protein (appendix XII).

The concentration measured by using a fully automated chemistry
analyzer (Mindray Bs-200, China).
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3.2.9 Estimation of Albumin

At a slightly acid pH (pH=4.2), serum albumin combines with bromcresol
green to produce a glaucous complex. The absorbency increase is directly
proportional to the concentration of aloumin (appendix XI1I).

The concentration measured by using a fully automated chemistry
analyzer (Mindray Bs-200, China).

3.2.10 Quality control

The reliability and validity of methods used in this study were checked,
by commercially prepared control sera and calibrations were performed
in all batch of analyses. The validity of ELISA technique for IL-17, IL-10
and OPN were compared with standards optical density (O.D).

3.2.11 Statistical analysis

Statistical Package for Social Sciences (SPSS) version 14 was used.
Descriptive statistics presented as Mean£SD and percentages. T-test was
used to compare two means of groups. Chi-square was used to correlate
between groups (Nominal data) and Pearson's correlation was employed
for the association between parameters and study variables (Numerical

data), the significant difference considers as P-value < 0.05.
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4. Results

Table (4.1) the results of demographic and clinical data demonstrated
that, the mean age of RA patient's 51+11.3 years. RA is more common in
adults 72(81.8%) than young adults 16(18.2%), the frequency of the RA
was found to be higher in female 84(95.5%) than male 4(4.50%). Most
RA patients had anti-CCP positive 59(67%), while fewer were negative
29(33%). The number of patients receiving steroids was 52(59.1%) and
the rest 36(40.9%) was on non-steroid treatment. Moreover, 62(70.5%)
was a duration of disease <6, and others 26(29.5%) were>6 Years old.
Abnormal IL-10 was found in 63(71.6%), was 25(28.4%) have a normal
percentage. The results of the characteristic data shows, 80(91.0%) of RA
patients had normal IL-17 whereas 8(9.00%) had abnormal. Normal OPN
was observed in 76(86.4%) RA patients while 12(13.6%) were abnormal.
Table (4.2) independent sample t-test analysis observed that serum OPN
and IL-10 levels were significantly increased in RA patients (38.3£29.6
ng/mL and 45.9+42.9 pg/mL) when compared to control (10.1+10.6
ng/mL and 8.48+7.36 pg/mL) with (p-value 0.000 and p-value 0.000)
respectively, while IL-17 exhibited insignificant difference (6.55+£1.17
pg/mL), in comparing to control (10.3+8.04 pg/mL); with (p-value
0.123). As well as liver enzymes AST, ALT, GGT were significantly
increased in RA patients (16.6£6.98 U/L, 5.62+2.59 U/L and 27.3+23.1
U/L) than controls (7.86+7.86 U/L, 2.76+3.15 U/L, 20.9+13.4 U/L) with
(p-value 0.000, p-value 0.000 and p-value 0.026), whereas ALP enzyme
showed no statistic significant (70.6+£21.6 U/L) in comparing to control
(66.8+£19.6 U/L) with (p-value 0.225). The result of liver protein (TP and
albumin) shows a significant decreased in RA patients (6.68+£0.61 g/dL
and 3.91+0.40 g¢/dL) compared to control (7.18+0.695 g/dL and
4.22+0.460 g/dL) with (p-value 0.000 and p-value 0.000).
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Moreover Table (4.3) shows there were insignificant differences in IL-10,
IL-17, and OPN among patients' gender with p-value (0.543, 0.218 and
0.955) respectively. in addition there were insignificant difference in liver
function tests AST, ALT, ALP, GGT, TP and albumin among gender p-
value respectively (0.744, 0.624, 0.117, 0.490, 0.634 and 0.936).

Table (4.4) revealed that there were statistical insignificant for IL-10, IL-
17, and OPN According to anti-CCP respectively p-value (0.522, 0.285
and 0.945). On top of that liver function tests AST, ALT, ALP, GGT and
TP, exhibited insignificant statistic difference p-value (0.481, 0.291,
0.692, 0.325 and 0.574) respectively, while albumin show significant
increase in anti cc-p positive compared with negative p-value (0.039).
Table (4.5) found that, there were no statistic difference in cytokines
(OPN, IL-17 and IL-10) and liver function tests AST, ALT, ALP, GGT
and albumin among type of treatment with p-value (0.483, 0.316, 0.099,
0.890, 0.967, 0 0.770, 0.406 and 0.988), whereas TP showed significantly
difference p-value (0.010).

Table (4.6) Chi-square analysis revealed that the young adult group had
higher abnormal IL-10 than adult RA patients (OR = 3.72, p-value
0.044). Furthermore, abnormal IL-17 (OR= 5.67, p-value 0.034) was
found to be increased in young adult RA patients whereas no association
was observed between age group and OPN (OR= 2.67, p-value 0.144).
Furthermore, table (4.7) demonstrated that no association was reported
between the duration of disease and IL-10, IL-17, and OPN with p-value
(0.410, 0.176 and 0.502) and OR= (0.77, 0.37 and 1.30) respectively.
Besides, table (4.8) found that no association between types of treatment
and IL-10, IL-17, and OPN with p-value (0.246, 0.286 and 0.351) and
OR= (1.53, 2.21 and 0.65) respectively.
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Table (4.9) result of person correlation analysis revealed that there was no
association observed between IL-10, IL-17, OPN, and liver parameters
(AST, ALT, ALP, ALB, TP, and GGT).
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Table (4.1): Demographic and baseline characteristics of RA patients

Variables Frequency (%) or
Mean = SD

Age 51.8+11.3

Age groups

<41 Years 16 (18.2)

>41 Years 72 (81.8)

Sex

Male 4 (4.60)

Female 84(95.4)

Anti-CCP

Positive 59(67.0)

Negative 29(33.0)

Type of treatment

Steroid 52(59.0)

Non-steroid 36(41.0)

Duration of disease

<6 Years 62(70.0)

>6 Years 26(30.0)

Cut off IL-10

Abnormal 63(71.6)

Normal 25(28.4)

Cut off IL-17

Abnormal 8(9.00)
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Normal 80(91.0)
Cut off OPN

Abnormal 12(13.6)
Normal 76(86.4)
Total 88 (100%)

51




Table (4.2): Comparison between study parameters of case versus
control group

Parameters Case Control p-value
Mean +SD | Mean £SD
IL-10 pg/mL 45.9+42.9 8.48+7.36 0.000
IL-17 pg/mL 12.4+£9.71 10.3+8.04 0.123
OPN ng/mL 38.3+29.6 10.1+10.6 0.000
ALT U/L 5.62+2.59 2.76%£3.15 0.000
AST U/L 16.6+6.98 7.86+7.86 0.000
ALP U/L 70.6+21.6 66.8+19.6 0.225
GGT U/L 27.3+23.1 20.9+13.4 0.026
TP g/Dl 6.68+0.611 | 7.18+0.695 0.000
ALB g/dL 3.91+0.404 | 4.22+0.460 0.000

AST= aspartate amino transferase, ALT= alanine amino transferase,
ALP= alkaline phosphatase, GGT= gamma glutamyl transferase, TP=
total protein and ALB= albumin
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Table (4.3): Comparison of study parameters among gender

Parameters Male Female p-value
Mean = SD mean+ SD
IL-10 pg/mL 58.8+60.7 45.3+42.3 0.543
IL-17 pg/mL 6.55+1.17 12.9+9.85 0.218
OPN ng/mL 39.2420.4 38.3+£30.0 0.955
AST U/L 15.5+5.25 16.6+7.07 0.744
ALT U/L 5.00£1.41 5.65+2.63 0.624
ALP U/L 54.0+£15.2 71.4+£21.6 0.117
GGT U/L 19.5+7.72 27.7+£23.6 0.490
TP g/di 6.82+.150 6.67+.624 0.634
ALB g/dL 3.92+.359 3.90+.407 0.936

AST= aspartate amino transferase, ALT= alanine amino transferase,
ALP= alkaline phosphatase, GGT= gamma glutamyl transferase, TP=
total protein and ALB= albumin
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Table (4.4): Comparison of study parameters among positive and

negative anti-CCP

Parameters Positive anti- Negative anti- p-value
CCP CCP
mean+ SD mean+ SD
IL-10 pg/mL 43.9+42.6 50.1+44.0 0.522
IL-17 pg/mL 13.1+9.98 10.8+9.10 0.285
OPN ng/mL 38.5+28.8 38.0+£31.7 0.945
AST U/L 16.2+5.29 17.3+9.63 0.481
ALT U/L 5.83+2.83 5.20+£1.98 0.291
ALP U/L 71.2+19.7 69.3+25.3 0.692
GGT U/L 25.6+21.3 30.8+£26.5 0.325
TP g/dL 6.65+.622 6.73+.594 0.574
ALB g/dL 3.97+£.372 3.78+.441 0.039

AST= aspartate amino transferase, ALT= alanine amino transferase,
ALP= alkaline phosphatase, GGT= gamma glutamyl transferase, TP=
total protein and ALB= albumin
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Table (4.5): Comparison of study parameters among the type of

treatments
Parameters Steroid Non-steroid p-value
mean+ SD mean+ SD

IL-10 pg/mL 52.2445.2 36.8+38.0 0.099
IL-17 pg/mL 13.2+£10.5 11.1+8.30 0.316
OPN ng/mL 36.5+£29.7 41.0+£29.6 0.483
AST U/L 16.5+5.43 16.7+8.84 0.890
ALT U/L 5.63+2.76 5.61+2.35 0.967
ALP U/L 70.0£21.9 71.4+£21.5 0.770
GGT U/L 29.0+£26.7 24.8+£16.9 0.406
TP g/dL 6.45+0.662 6.88+.469 0.010
ALB g/dL 3.91+.386 3.90+.433 0.988

AST= aspartate amino transferase, ALT= alanine amino transferase,
ALP= alkaline phosphatase, GGT= gamma glutamyl transferase, TP=
total protein and ALB= albumin
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Table (4.6): Association of IL-10, IL-17 and OPN with age groups

Variables Age (yr) OR Cl-Lower p-value
<41 Years >41 Years C1-Upper

IL-10

Abnormal | 14 (23.0%) | 47(77.0%) | 3.72 | (0.78-17.7) 0.044

Normal 2(74%) | 25(92.6%)

IL-17

Abnormal | 2(40.0%) | 6(60.0%) | 5.67 | (1.24-25.7) 0.034

Normal 12 (15.0%) | 68 (85.0%)

OPN

Abnormal | 4(33.3%) | 8(66.7%) | 2.67 | (0.69-10.2) 0.144

Normal 12 (15.8%) | 64 (84.2%)
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Table (4.7): Association of IL-10, IL-17 and OPN with duration of
disease

Variables Duration (yr) OR Cl-Lower | p-value

<6 Years >6 Years C1-Upper

IL-10

Abnormal | 42 (68.9%) | 19 (31.1%) 0.77 | (0.28-2.13) | 0.410

Normal 20 (74.1%) | 7 (25.9%)

IL-17

Abnormal | 4 (50.0%) | 4 (50.0%) 0.37 | (0.08-1.65) | 0.176
Normal 58 (72.5%) | 22 (27.5%)

OPN

Abnormal | 9 (75.0%) | 3 (25.0%) 130 | (0.32-5.25) | 0.502

Normal 53 (69.7%) | 23 (30.3%)
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Table (4.8): Association of IL-10, IL-17 and OPN with types of

treatment
Variables Treatment OR Cl-Lower | p-value
Steroid Non- C1-Upper

steroid

IL-10

Abnormal | 38(62.3%) | 23 (37.7%) | 1.53 | (0.61-3.83) | 0.246

Normal 14 (51.9%) | 13 (48.1%)

IL-17

Abnormal | 6(75.0%) | 2(25.0%) | 2.21 | (0.42-11.6) | 0.286

Normal 46 (57.5%) | 34 (42.5%)

OPN

Abnormal | 6(50.0%) | 6(50.0%) | 0.65 | (0.19-2.21) | 0.351

Normal 46 (60.5%) | 30 (39.5%)
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Table (4.9): Association between cytokines and liver functions
parameters (Pearson's correlation results)

Parameters p-value R

AST 0.626 0.12

ALT 0.201 0.66

IL-10 ALP 0.803 0.05
ALB 0.161 -0.13

TP 0.562 0.02

GGT 0.259 0.15

AST 0.182 -0.15

ALT 0.825 0.02

IL-17 ALP 0.826 -0.02
ALB 0.234 0.12

TP 0.597 0.05

GGT 0.172 -0.14

AST 0.508 0.07

ALT 0.253 0.12

OPN ALP 0.895 0.01
ALB 0.294 -0.11

TP 0.496 0.07

GGT 0.982 -0.02

R= Regression coefficient (strength of correlation)
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CHAPTER V
DISCUSSION, CONCLUSION AND
RECOMMENDATIONS
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5.1 Discussions

The researchers observed abnormal liver functions in RA patients, further
the abnormality were attributed to immune aggregations and/or to the
toxicity resulting from using of rheumatic modifying drugs. Accordingly,
the present study carried out to assess whether the pro-inflammatory,
anti-inflammatory cytokines are associated with liver functions in RA
patients. Furthermore, to determine their associations with study variables
such as age, type of treatment, and duration of disease.

The difficulty in the diagnosis and studying the prevalence of RA is first
due to different selection criteria, and second challenge is due to
overlapping with signs and symptoms of other inflammatory autoimmune
diseases. The age and sex were also considered as confounding factors for
measuring of the prevalence. In addition low numbers of rheumatologists
and specialist physicians in Africa who care for RA patients are also
might be an obstacles. Therefore, the variations in the prevalence of RA
were attributed to the geographical, life style and regional variations
(Radis, 2012; David et al., 2013; Elshafie et al., 2016; Besteret al.,
2016).

The current results are concurrent with many previous studies reported
that, the frequency of RA is higher in elderly subjects, (Eftekharian,
2013; ELsedig et al., 2014; Mursal et al., 2016). A possible explanation is
justified by the protective mechanisms in alder are decreased, which
resulting in decreased immunotolerance, cytokines synthesis, and T cell
proliferation (Kobak and Bes, 2018). The demographic data indicated that
the prevalence of RA was found to be 21 fold higher in females than
males. In contrast with a previous study in Sudan, the ratio was found to
be 9:1 females to males (Abdelsalam et al., 2011). The main factors that
impact the higher RA ratio in females are the sex hormones after puberty

and the female's immune system, which potentially more reactive than
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males. Other predisposing factors such as delaying in diagnosis, lifestyle,
abuse of cosmetics and steroids might increase the frequency of RA.
Moreover, 2-fold of RA patients were positive anti-CCP antibodies, since
anti-CCP is a hallmark of RA classification, which elevated before the
onset of RA symptoms, patients tend to have aggressive disease
phenotype, more bone erosion, and worse disease outcome disease
severity (Yang et al., 2018; Burbano et al., 2018), our result come online
with that autoimmune antibodies can be detected in around two-thirds of
RA patients (Elshafie et al., 2019; Zeng, 2017). Therefore periodical
screening program for anti-CCP is recommended for elderly, since RA is
asymptomatic in early stage (Kanecki and Tyszko, 2015). Other
observation demonstrated that, anti-ccp not useful for monitoring disease
progression (Fouda et al., 2017).

Our results similar to previous reports which stated that, IL-10 and OPN
show a significant increase between Rheumatoid Arthritis patients and
the control group (Holdsworth and Yi, 2015; kkonenet al., 2017).
Emphasized the crucial role of this cytokines in the pathogenesis of RA,
the experimental evidence on mice study reported that, OPN- deficient
mice were found to attenuate articular cartilage erosion and reduce the
arthritic score, therefore has been explored as a therapeutic target in many
preclinical studies and clinical trials (Farrokhi et al., 2018). Significantly
increased IL-10 accounts as evidence of enhanced immunopathology and
increases the risk of disease progression and severity (Zhdanov, 2004,
Taoet al., 2011; Holdsworth and Yi, 2015; Fathyet al., 217,
Shikhpour et al., 2018). Despite significant higher mean concentration of
IL-17 was observed in RA patients (Miletic et al., 2012; Tan et al., 2013;
Ruderman, 2015), our results found that there was insignificant difference
in mean level of IL-17 of case versus control group. Indeed all patients in
this study received different RA treatments, therefore might be due to
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treatments action, which leads to a significant decline in IL-17 level after
therapy (Nasef et al., 2019). Moreover other studies reported that, I1L-10
inhibits the production of Thl7 cells to reduce the development and
severity of the disease (Tao et al., 2011; Kurata et al., 2014). Contradict
finding concluded that, RA patients had significantly lower IL-10 and
higher in IL-17 level (Qu et al., 2019).

In fact that albumin is the most abundant plasma protein (60% of total
protein), and used to measure biosynthetic activity of liver (Chien et al.,
2017). Result of the present study showed that, there were significant
statistical decrease in mean serum total protein and albumin concentration
in RA patients compared to the control subjects. Matched with previous
studies found that, mean albumin level was significantly decreased in RA
patients (Mohamed et al., 2017; Ganeb et al., 2020). Suggesting that, the
decrease albumin level due to suppressed hepatic synthetic by
inflammatory cytokines, treatment as well as malnutrition status of RA
patients (Mohamed et al., 2017; Ganeb et al., 2020).

To the best of our knowledge liver damage during RA is most common in
the form of asymptomatic abnormal liver tests, and patients with RA are
more susceptible to develop autoimmune liver diseases (Dinic et al.,
2018). The present study results found that Liver enzymes activity (ALT,
AST, and GGT) were significantly increased in RA patients than in
control subjects. These findings agreed with previous study found that,
the liver transaminases enzymes activity were significantly increased in
RA patients. (khadim and Al-Fartuise, 2020). Other study reported that
GGT may be higher in patients with RA (Abrahamet al., 2004).
Contradiction study found normal activity of serum transaminases in RA
patients (Thompson et al., 1990). Another inconsistent previous study
concluded that ALP enzyme may be higher in RA patients (Abraham et
al., 2004). The possible explanation for increased liver enzymes activity
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during RA disease might be a result from aggregation of immune
complex and/or using of anti-rheumatic treatments (Lazrak et al., 2013;
Conway and Carey, 2017; Rakuomi et al., 2017; Sundbaum et al., 2019).

Insignificant differences in mean level of OPN, IL-10, and IL-17 was
noted among gender in this study. This finding comes in line with
previous studies conclude that, IL-10, IL-17, and OPN were statistical
insignificantly differ when compared males with females (Aulock et al.,
2006 Akdeniz et al., 2018; Azab et al., 2020). In contrast with other
study, the production of cytokines and chemokine's differs between the
sexes, in human male results in greater production of IL-10 compared to
female, due to induction of IL-10 by androgen, while the expression of
IL-17 depending on the stimulation and purity of T cells therefore
insignificant result may appear (Klein and Flanagan, 2016).

Although a significant decrease in mean albumin level in men was
reported by previous study (Denko and Gabriel, 1981), our results found
that, there were insignificant differences in the mean level total protein
and albumin of males in comparison with females. Other study found
that, females had significantly lower in AST activity and albumin level
than males, whereas insignificant findings were observed in mean activity
of ALT, ALP and TP level, variation in the results attributed to age-
related gonadal hormones. (Adiga, 2016). Another previous study found
that mean total protein level, GGT and AST activity were insignificantly
differences among gender, while mean level of aloumin and ALT activity
revealed significant higher in males than females (Ohawada et al., 2017).

Anti-ccp positive group showed insignificantly differences in the mean
levels of OPN, IL-10, and IL-17 when compared with negative anti-ccp.
Contradict previous finding that, seropositive patients had higher levels of
pro-inflammatory cytokines than those of seronegative patients and
healthy controls (Burbano et al., 2018). Other studies found that anti cc-p
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positive had higher IL-10, and IL-17 than synovial fluid seronegative
patients (Gomez et al., 2015; Abd Elazeem et al., 2018).

No available previous studies reported the difference in liver functions
among anti-ccp groups. As known as the abnormal liver functions
correlate with disease severity of RA, the previous study reported that
there was a significant increase disease progression in anti-ccp positive
compared to anti-ccp negative rheumatoid arthritis patients (Eltokhy et
al., 2011). Our study revealed insignificant difference in liver functions
test between groups of anti-ccp, while mean albumin level was
significantly increased in seropositive group.

The current study reported that young adults were more likely to have
higher IL-10 and IL-17. These results disagreed with previous studies
conducted by (Abd Elazeemet al., 2018; Akdenizet al., 2018).
Meanwhile other previous study found a relationship between age and
OPN (lwadate et al., 2013). Whereas our study stated no association
between OPN and age groups.

Concurrent with previous studies our results revealed that there were no
associations between IL-10, IL-17, OPN, and duration of disease groups
(Al Zifzaf et al., 2015; Abd Elazeem et al., 2018; Akdeniz et al., 2018).
The result of present study showed that insignificant differences in AST,
ALT, GGT, ALP, and Albumin among RA treated groups. Other study
showed liver transaminase enzyme were significantly increase after MTX
treatment (Dehestani et al., 2015).

In an experimental study, animal receiving different doses of
glucocorticoids were more likely to have lower protein levels, since
glucocorticoids treatment inhibit protein synthesis by liver (Kim and
Kim, 1975). Following corticosteroids treatment, the protein breakdown
increased reflected by significant increase in amino acid level (Steiner et
al., 2011).
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In fact steroid anti-rheumatic drug more effect on cytokines production
compared to non steroids. Moreover steroid inhibit pro-inflammatory
cytokines production while the effect of methotrexate (MTX) is more
obscure (Noack and Miossec, 2019). The steroids action either directly
modulate the pro-inflammatory cytokine or through suppression of
cytokines producing cells (Noack et al., 2016; Negera et al., 2018).

The current study shows that there were insignificant difference in mean
levels of IL-10 and IL-17 between types of treatment. Previous study
found that IL-17 significantly decreased in response to steroid and non
steroid anti-rheumatic drug, whereas IL-10 showed insignificant decrease
with non steroid drug and significantly decrease when using steroid as a
treatment for RA (Noack et al., 2016; Noack and Miossec, 2019). While
other study reported that, no change in IL-10 expression was detected
during treatment with steroid (Andersson et al., 2005). Meanwhile the
comparison study showed that OPN level was insignificantly differ
among groups of treatment. Concurrent with study reported insignificant
difference in OPN level in patients who received steroids and those non-
received steroids (Samitas et al., 2011). Another studies reported that
OPN level was significantly decrease in patients treated with steroid and
non-steroid (Medrek et al., 2013; Xiao et al., 2015).

From the evidence that, IL-17 was negatively correlated with steroid and
non steroid treatment, whereas IL-10 was positively related to
methotrexate, the different association is due to different drugs action
mode (Negera et al., 2018; Noack and Miossec, 2019). In contrast, the
results of the present study presented no correlation between OPN, IL-10,
IL-17 and types of RA treatment.

The current study revealed no association between interleukins and liver
function tests. In fact that, liver abnormalities were noted in patients with

RA when compared with control group (Dinic et al., 2018). Meanwhile
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another study in forced the previous finding that long-term using of
methotrexate treatment account for a risk for the elevation of liver

enzymes as a negative effect (khadim and Al-Fartuise, 2020).
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5.2 Conclusion

The frequency of RA is higher in the elderly than in young adults,
furthermore, RA patients had higher OPN and IL-10. Liver enzymes
(AST, ALT and GGT) are increased, while total protein and albumin are
decreased in RA patients. Additionally, young adult RA patients are more
likely to have abnormal IL-10 and IL-17. Finally no associations are
observed between pro-inflammatory, anti-inflammatory cytokines and

liver functions parameters.
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5.3 Recommendations

From the results of this study, it is recommended that:

Auto antibodies screening program for a suspected group such as
(females, elder individuals) is recommended.

Specify the triggering factors to prevent RA disease and severity.
Periodical monitoring of liver functions among RA patients, and
intervention if necessary.

Further epidemiological study is recommended to find out the prevalence
of the RA among Sudanese populations.

Further cross-section studies to determine the ratio of disease between
females to males.

Further cross section studies to find out the association between body
mass index and RA.

Further cohort study is needed to explore the relationship between types
of drugs, liver functions and risk factors (type of treatment and age)

associated with RA.
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Research title: Association of Osteopontin, Interleukinl0 and Interleukinl?7 Levels with
Liver Functions Tests in Sudanese Patients with Rheumatoid Arthritis
Introduction about the research: the liver problems observed during rheumatoid arthritis
disease. Controversial findings were reported in the association between liver functions, RA
and treatment of RA, this event prompted us to investigate whether the Osteopontin (OPN),
interleukin-17 (IL-17), and interleukin-10 (IL-10) cytokines associated with liver function
tests in RA patients.
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Sudan University of science & Technology
College of Graduate Studies
Questionnaire
Association of Osteopontin, IL10 and IL17 level with liver Function

Tests in Rheumatoid Arthritis Sudanese Patients

Date:.......... [eeirenns /20... Sample serial No:

Patient files No:

AGe: ciiiiiiiiiiiiniiinne years

Gender: Male: Female:

Duration of diSease: ...coeeeeieeeeienenerenennnnns

Treatment:

Type: steroid: non steroid

Research parameters:

Osteopontin level.............. pg/ml
IL-10 level......cceuueenns pg/ml
IL-17 level.............. pg/ml

Liver function tests:
ALP....ccvvinnnnn.n. U/L
AST..cviniinninnnn. U/L
ALT...cccevvuneeneen. U/L
GGT...ccvvvvvenennnn. U/L

Total protein......... g/dl
Albumin.............. g/dl
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When testing serum, plasma, or urine samples, reconstitute standard with ultrapure water. Reconstitution volume is
stated on the standard vial label. The standard will dissolve in approximately | minute. Mix by gently inverting vial, Use
the Standard Diluent provided to prepare standard curve serial dilutions.

e When testing serum, plasma, or urine and cell culture supernatant samples on the same plate, validate the media to
establish if the same standard ctirve can be used for both sample types. Prepare a standard curve (including a zero/blank)
using culture medium to reconstitute and dilute the standard. Use medium containing serum or other protein to maximize
1L-10 stability. Perform this curve in parallel with a standard curve prepared with Standard Diluent. If OD values are
within 10% of the mean for both curves, then the assay may be performed with Standard Diluent, whether testing culture
supernatant, urine, plasma or serum samples.

2 Label six tubes, one for each standard curve point: 600, 240, 96, 384, 15.36 and Opg/mL., then prepare 1:2.5 serial
dilutions for the standard curve as follows:

3. Pipette 240puL of appropriate diluent into each tube.

4. Pipette 160pL of the reconstituted standard into the first tube (i.c.. 600pg/mL) and mix.

5. Pipette 160pL. of this dilution into the second tube labeled (i.c., 240pg/mL) and mix.

6. Repeat the serial dilutions (using 160pL.) three more times to complete the standard curve poi
600pg/ml., 240pg/ml., 96pg/mL, 38 4pg/ml., 15 50pg/mL and Opg/mL are the standard curve.
Serial Dilutions using 160pl.

. These concenirations,

Assay Procedure

A. Sample and Biotinylated Antibody Reagent Incubation

o (PP) Determine number of strips required and leave these strips in the plate frame. Place remaining unused strips in the
provided foil pouch with desiccant and store at 2-8°C. Make sure foil pouch is sealed tightly. After completing assay,
retain plate frame for second partial plate. When using the second partial plate, place strips securely in the plate frame,

e Use the Data Template provided to record locations of the zero standard (blank or negative control), standards and
samples. Perform three standard points and one blank in duplicate with each series of unknown samples.

o Ifusing a multichannel pipettor, use a new reagent reservoir to add the Biotinylated Antibody Reagent. The Reagent may
have a cloudy appearance. Remove from the vial only the amount required for the number of strips being used. Take care
not to touch the samples in wells with the pipette tip when adding the Biotinylated Antibody Reagent.

1. Add 50pl. of reconstituted standards or test samples in duplicate to each well

Note: If the 11-10 concentration in any sample possibly exceeds the highest point on the standard curve, 600pg/mL., see
Sample Preparation Section.

2. Add 50pl, of Standard Diluent to all wells that do not contain standards or samples.
3. Add SOpL of Biotinylated Antibody Reagent to all wells containing standards or samples.

4. Carefully cover plate with an adhesive plate cover. Ensure all edges and strips are tightly sealed by running your thumb
over edges and down each strip. Incubate for two (2) hours at room temperature, 20-25°C.

Carefully remove adhesive plate cover. Wash plate as described in the Plate Washing section below.

For Research Use Only. Not for use in diagnostic procedures. .W.—Mﬂ.ﬂmuﬂv,_jﬁﬂ—d_@nﬂ
MANOD14550 Rev 2.00 |30) Effectve Date: 14 June 2017

Manufacturing site: Bender MedSystems 6 | Campus Vienna Biocenter 2 | 1030 Vienna, Austria  wwwthermolis!

4

r.com

Recovery: Three different levels of recombinant human IL-10 were spiked info human serum, plasma, and urine samples
1| from y healthy indi s, and a control buffer. Mean recoveries are as follows:
Control Level (pg/ml.) 32 110 276
Mean Serum Recovery 89% 93% 80%
Control Level (pg/mL.) 20 86 264
Mean Plasma Recovery 94 % 88 % 84 %
Control Level (pg/ml) 38 123 358
Mean Urine Recovery 77% 78% 75%

Cited Reference

U Immnoass

¢ A Practical Guide, ed. Chan and Perlstein, 1987, Academic Press p 71

Limited product warranty

f_: ec gies C ion and /or its affi warrant their products as set forth in the Life Technologies' General Terms and
Conditions of Sale found on Life Technologies’ website at w d html. If
you have any questions, please contact Life Technologies at www.

— ot
1T s AE_ vsorr gl vtz _ﬁ,ET.E.A..n,.i

5 adrass: Bendor GrmbH | Campus Vienna Biocenter 2 | 1030 Vienna, Austria

The information in this guide is subject to change wi ut notice.

DISCLAIMER: TO THE EXTENT ALLOWED BY LAW, LIFE TECHNOLOGIES AND/OR TS AFFILIATE(S) WILL NOT BE LIABLE FOR SPECIAL, INCIDENTAL, INDIRECT
PUNITIVE, MULTIPLE, OR CONSEQUENTIAL DAMAGES IN CONNECTION WITH OR ARISING FROM THIS DOCUMENT, INCLUDING YOUR USE OF |1

Important Licensing Information: These products may be covered by one or more Limited Use Label Licenses. By use of these products, you accept the terms and
conditions of all applicable Limited Use Label Liconses,

©2017 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the praparty of Thermo Fisher Scisntific and its subsidiaries unless

otharwis spacified.

Catalog

ey Batch codo

Lot accompanying
dacuments.

AN

Caution, consult _

For Ressarch Usa Dnly, Not for iisa if diagnostic procedures; ThermoFisher

MANDD14550 Rey 2 00 (30] Effective Date, 14 June 2017 SCIENTIFIC
Manufacturing site. Bender MedSyste

s GmoH | Campus Vienna Biocenter 2 | 1030 Vienna, Austria  www.thermofishier com

7

104



> ¢

SPECIMEN COLLECTION, PREPARATION, STORAGE AND
DILUTION

Specimen Collection and preparation

The BIOSOURCE IL-17 Cytoscreen kit may be used to measure 1L-17 in
serum, plasma and cell culture supernatant Isolation and culture of
peripheral blood mononuclear cells may be realized by usual methods.
However, one should avoid an unintentional stimulation of the cells by the
procedure. The use of pyrogen-free reagents and adequate controls are
mandatory.

Sampling conditions can affect values measured in serum or plasma,
therefore, strict precautions have to be taken during sampling to avoid
impurities contained in sampling materials that would stimulate IL-17
production by blood cells and thus falsely increase plasma [L-17 values.
Serum must be removed as soon as possible from the clot of red cells after
clotting and centrifugation, and kept at 4°C for maximum one day.
Collection tubes must be pyrogen-free. Plasma can be collected on sterile
EDTA or heparin tubes (at 4°C) and rapidly separated after centrifugation
However, as batches of heparin are often contaminated with pyrogen, it is
recommended to test each batch of heparin to avoid unintentional
stimulation of blood cells. Other substances in the tube must be also
pyrogen-free.

Storage

Serum/plasma samples must be kept at -20°C for maximum 2 months, and
for longer storage (maximum one year) at - 70°C. Samples with low protein
levels (e.g. cell culture medium,) should be stored at -70°C (maximum one
year).

Sample Dilution

If samples generate values higher than the last standard point, dilute the
sample with the appropriate solution (see below)

Serum and plasma : dilute with Solution A.

Cell culture supernatant : dilute with Solution B or corresponding
medium

BIOSOURCE IL-17 CYTOSCREEN PROCEDURE

The instructions of the assay procedure must be foilowed to obtain reliabie resuits.

A,
1.

@ e

~o

w

o

Procedural notes

Allow the samples and reagents to equilibrate to room temperature (18°C
10 25°C) before starting the assay. Thoroughly mix the reagents and samples
before use by gentle agitation or swirling

Do not use kit components beyond the expiration date.
Do not mix materials from different kit lots.

Do not mix strips from different plates.

Perform Standards, Controls and Unk in dupli
is recommended.

A standard curve should be run with each assay run or each plate run.

To avoid drift, the time between pipetting of the first standard and the last
sample must be no longer than 30 minutes. Otherwise, results will be
affected

Use a clean disposable plastic pipette for each reagent, standard, control or
specimen addition in order to avoid cross contamination .

For the dispensing of the Chromogenic Solution and Stop Solution avoid
pipettes with metal parts.

Use a clean plastic container to prepare the Wash Solution.

During incubation with Chromogenic Solution, avoid direct sunlight on the
microtiter plate.

Respect the incubation times described in the assay procedure.

Vertical

Assay Procedure

Select the required number of strips for the run. The unused strips should
be resealed in the bag with dessicant and stored at 2-8°C

Secure the strips into the holding frame.

Pipette 50 |1 of Solution B into the appropriate wells for the - Standards,
Controls, and Serum/plasma samples

Pipette 50 i of Solution A into the appropriate wells for cell culture
supernatant

Pipette 100 Wl of each Standard, Control, or Sample into the appropriate
wells.

Pipette 50 Pl of Biotin conjugate into all the wells.

Incubate for 2 hours at room temperature on a horizontal shaker set at 700
+ 100 rpm.
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8 Aspirate the liquid from each well ;
9 Wash the plate three times by
a) dispensing of 0.4 ml of BioSource Wash Solution into each well .
b) aspirating the content of each well.
10, Pipette 100 Wi of diluted Streptavidin-HRP conjugate into all the wells
11 Incubate for 30 min. at room temperature on a horizontal shaker set at 700
=+ 100 rpm
12 Aspirate the liquid from each well .
1 ‘Wash the plate four times by
a) dispensing of 0.4 ml of BioSource Wash Solution into each well
b) aspirating the content of each well .
14, Pipette 100 il of Chromogenic Solution (TMB) into all the wells
15, Incubate the plate for 15 min. at room temperature on an horizontal shaker
set at 700 + 100 rpm, avoiding direct sunlight.
16, Pipette 100 il of Stop Solution into each well
17.  Read the absorbance within | hour and calculate the results as described in
section XI.
CALCULATION OF ANALYTICAL RESULTS
Al Reading the plate with an equipment capable to record an optical
density of 3.0 or more
Read the microtiter plate at 450 nm (reference filter : 630 or 650 nm).
Construct a standard curve by plotting the OD on the ordinate against the
standard concentrations on the abscissa using either linear or semi-log graph
paper and draw the curve by connecting the plotted points with straight
ligne
Determine 11.-17 concentrations of Samples or Controls.
B. Reading the plate with an equipment capable to record an optical
density lower than 3
Read the microtiter plate at 405 nm (reference filter : 630 or 650 nm),
It will result in a decrease of the OD units when compared to ODs read at
450 (as shown on the table hereafter). Nevertheless, results remain quite
similar
C. Example of a typical reference curve
llowing data are for d ion purpose only and can not be used
in place of data generated at the time of ussay
IL-17 CytoScreen Reading 450 nm | Reading 405 nm
(OD Units) (OD Units)
Standard 0 pg/ml 0.026 0.020
156 pg/ml 0.093 0.039
313 pgml 0.160 0059
625 pe/ml 0279 0.094
125 pg/ml 0.521 0.166
250 pg/ml 0984 0.302
500 pg/ml 1.934 0576
1000 pg/ml 3632 1130
X1l QUALITY CONTROL

The two Controls provided in the kit can be used as internal laboratory

controls.

Serum or heparin plasma pools as well as stimulated cell culure
can be collected and frozen diately in aliquot to serve as

controls. Repeated freezing and thawing are not permitted.

Record keeping : it is good laboratory practice to record the kit lot numbers

and date of reconstitution for the reagents in use.

Controls - it is recommended that Controls be routinely assayed as

unknown samples 10 measure assay vanability. It is recommended that

quality controls charts be maintained to monitor the performance of the kits.

Control ranges are indicated on vial labels. Out of range control results

indicate the assay must be repeated. Repeat patient samples may also be

used to measure interassay precision.

Sample handling - strictly adhere to the instruction for handling and storage

of samples. Standards, Controls, and Unk should be run in duplicate

A clean disposable tip should always be used to avoid carryover

contamination

Data reduction : it is good practice to construct a standard curve for each

run to check visually the curve fit selected by the computer program




Il PRINCIPLES OF THE BIOSOURCE IL-17 CYTOSCREEN ASSAY I EQUIPMENT AND SUPPLIES REQUIRED BUT NOT PROVIDED
The BIOSOURCE IL-17 Cytoscreen is a solid phase Enzyme Amplified Sensitivity 1 High quality distilled water.
Immunoassay performed on microtiter plate. S ds or samples g IL- 2. Precision pipette : 50 1, 100 I, 250 pl, 1 mland 10 ml
17 react with capture monoclonal antibody (Mab 1) coated on the microtiter well 3 Vortex mixer and magnetic stirrer.
and with a biotinylated monoclonal antibody (Mab 2). After an incubation period 4. Horizontal microtiter plate shaker capable of 700 rpm + 100 rpm, microtiter
llowing the fc ion of a sandwich : coated Mab 1 - IL-17 - Mab 2 - Biotin, the plate reader fitted out with 450, 405 and 650 or 630 nm filter. microtiter
microtiter plate is washed to remove unbound biotinylated ~ antibodies. plate washer.
Streptavidin-Peroxidase is added and this binds to the biotinylated antibody. After
incubation, the unbound enzyme is removed by washing and a substrate solution
is added. The reaction is stopped with the addition of Stop Solution and the VIl REAGENT PREPARATION
microtiter plate is then read at the appropriate wavelength. The amount of substrate
tumover is determined colorimetrically by measuring the absorbance which is 1 Solution A and Controls : Reconstitute the lyophilized Solution A. and
proportional to the [L-17 concentration. A standard curve is plotted and IL-17 Controls to the volume specified on the vial label with distilled water. Allow
in a sample is d d by interpolation from the standard curve. them to remain undisturbed until completely dissolved, then mix well by
gentle inversion.
2. Standard: Reconstitute the lyophilized standard to 2500 pg/ml with
1V REAGENTS PROVIDED distilled water. Refer to standard vial label for instructions. Swirl or mix
gently to ensure complete reconstitution Make serial dilutions of the
Reagents 96 tests 192 tests Reconstitution standard as described in the following table
Kit Kit
S . o Standard Add Into Solution A
Microtiter plate with 96 anti-IL- 1x9% 2x9% Ready for use
17 coated wells wells wells 1000 pe/ml 2001 of std 2500 pgiml 300l
—— a ; - . 500  pgml 250 pul of std 1000 pg/ml 250 i
Standard in bovine plasma with 3 wal_s 3 wa!s R:qunsnmte with 250 peml 250 l of std 500 pg/ml 250l
preservatives: see vial label for Iyophil. Iyophil distilled water to the 125 pe/ml 250 Jl of std 250 p/ml 250 i
exact concentration volume specified on 625  pgml 250 i of std 125 pg/ml 250l
the vial label 313 pgml 250 il of std 62.5 pgiml 250 i
- . : 156  pgml 250 pl of std 31.3 pgml 250 pl
Solution B (buffer with 1 vial 1 vial Ready for use 0 pe/ml 250 i
preservatives) 2 ml 2ml
Solution A (human plasma with 3 vials 4 vials Add distilled water 3 Streptavidin-HRP Dilution (51 x concentrated) : Following the number
preservatives) Iyophil. Iyophil. | (see the volume on of wells to be used. dilute the d conjugate with the Streptavidi
the vial label) HRP diluent in a clean glass vial: see below table for the volumes to pipette.
Anti-IL-17-Biotin Conjugate in 1 vial 2 vials Ready for use N = %
i —— Sl ot TABLE STREPTAVIDIN-HRP DILUTION
= Number of wells Streptavidin-HRP Streptavidin conjugate
Streptavidin-HRP diluent with 1 vial 1 vial Ready for use diluent
preservatives 2ml 22ml
16 40pl 2ml
Controls 1 and 2 in human 2 vials 2 vials Add 2 ml distilled 32 80pl 4ml
plasma with preservatives Iyophil. Iyophil. water 48 1201 6ml
% 20p1 1 ml
Washing Solution Concentrate 1 vial 1 vial Dilute 2 ml in 400 ml 192 440 p1 2ml
(buffer with preservatives) 10ml 10 ml distilled water or the
vial content in 2 . ) .
2000 ml distilled 4. Wash Solution : Dilute 2 ml of Washing Solution Concentrate in 400 ml
water distilled water or all the content of the Washing Solution Concentrate vial
in 2000 ml distilled water (use a magnetic stirrer).
Concentrated Streptavidin-HRP 1 vial 2 vials See the table
03ml 03ml (VIL3)
VIII STORAGE AND SHELF LIFE OF REAGENTS
Chromogen : TMB 1 vial 1 vial Ready for use
i o A UNOPENED vials
Stop Soluticn 1 vial 1vial Ready foruse Store the unopened vials at 2°C to 8°C. All kit components are stable until
25ml 25ml the expiry date printed on the labels.
B.  OPENED vials
1. The Biotin Conjugate vial must be stored at 2" to 8°C.
V' PRECAUTIONS AND WARNINGS 2. The reconstituted Standards, and Solution A are stable for 4 days at 2°C to
. i 8°C. Aliquots held for longer periods of time should be frozen, a maximum
L The human blood components included in this kit have been tested by of two li:m, at-20°C (magximum 2 months) or at -70"C for longer storage
European approved and USA FDA approved methods and found negative (until expiration date).
for HBsAg, anti-HCV and anti-HIV-1 ar!d 2, No 'f”o“’“ "‘M can offer 3 The reconstituted controls must be frozen immediately after use. They can
complete assurance that human blood derivatives will not transmit hepatitis, be frozen a maximum of three times and must be stored at -20°C (maximum
AIDS or other infections. Therefore, handling of reagents, serum, or plasma 1 month) or at -70°C for longer storage.
e sh(?ujd be in > d wu.h‘local safety procedures. 4. Store the unused Streptavidin-HRP at 4°C until expiration date of the kit.
2. Avoid any skin contact with Stop Solution and Chromogen (TMB). In case 5 Store the unused strips at 2°C to 8°C in the sealed bag containing the
of contact waﬂ\ thoroughly with water. ) ) desiccant until expiration date.
3 Do not eat, drink, smoke or apply cosmetics where kit reagents are used 6. The Washing Solution Concentrate is stable at room temperature until

S

Do not pipet liquids by mouth.
3. Bovine material used in this kit originates from animals coming from
countries where BSE has not been reported
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expiration date. In order to avoid washerhead obstructions, it is
recommended to prepare a fresh diluted Wash Solution each day.



XIII EXPECTED RANGE (Reference Interval) XV LITERATURE REFERENCES
In process 1 ROUVIERE etal (1993)
CTLA-8, cloned from an activated T Cell bearing AU-Rich messenger
RNA instability sequences, and homologous to a Herpesvirus Saimiri
X1V PERFORMANCE CHARACTERISTICS gene
J.of Tmmunol.150, : 5445-5456
1 Minimum Detectable Concentration (MDC).
The MDC is estimated to be 2 pg/ml and is defined as the IL-17 2 ZHENGBIN Y. etal (1995)
concentration corresponding to the average OD of 20 replicates of the zero Herpes Saimiri encodes a new cytokine, IL-17, which binds to a novel
standard + 2 standard deviations. cytokine receptor.
Immunity, 3 : 811-821.
2 Precision (inter-assay in process)
: . B ZHENGBIN Y . etal (1995)
INTRAASAY INTER-ASSAY (dey-t0-dey) Human IL-17: a novel cytokine derived from T Cells
Sample | n | <x>sp | cv [ Sample [ 0 | <2sp | cv J. of Tmmunology, : 5483-5486
(pg/ml) (%) (pg/ml) (%)
4. FOSSIEZ F . etal (1996)
Serum 1| 19 169+ 6 37 || Serum 1 + T Cell IL-17 induces stromal cells to produce proinflammatory and
2119 456 +17 37 2 + hematopoietic cytokines.
J. of Exp.Med.183(6):2411-2415
3 Specificity
No significant cross-reaction was observed in presence of 300 ng of IL-1ra,
IL-1¢t, IL-1B, IL-2, IL-3, IL4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12, IL-16, XVI SUMMARY OF ASSAY PROCEDURE
TNF-¢t, IFN-y, GM-CSF, OSM , MIP-le, MIP-1B, LIF, MCP-1,
G-CSF.GRO, IP-10, SCF, MCP-3, NAP-2 and RANTES. This IL-17 assay
is specific for human natural and recombinant IL-17. Standards Serum/ Culture
plasma Supernatant
4 Accuracy saiples foed
() (B (]
RECOVERY DILUTION TEST
ion B 50 50 -
Sample Add- Reco- Reco Sample Dilu- Theor | Meas. Solution A - - 50
ed vered very tion Conc Conc. (0-7), Controls 100 - -
IL-17 | IL-17 Serum/plasma samples - 100 -
(pg/ml) | (pg/ml) | (%) (pg/ml) | (pg/ml) Culture supernatant/urines - - 100
Plasma 0 0 Activated 12 597 597 Biotin-conjugate 50 50 50
187 175 94 Plasma 14 29 256
375 33 86 178 149 130 Incubate for 2 hours at R T. with continuous shaking (700 RPM)
882 741 34 1116 75 60 Aspirate the contents of each well
132 37 33 'Wash 3 times with 0.4 ml of Wash Solution and aspirate
Streptavidin-HRP I 100 | 100 I 100
High 0 0 cell 71 450 450
rheumat 187 242 129 alt] 12 25 232 Incubate for 30 min. at R T. with continuous shaking (700 RPM)
Factor 375 351 94 14 13 120 Aspirate the contents of each well
Sample 882 702 80 8 56 54 Wash 4 times with 0.4 ml of Wash Solution and aspirate
116 28 25
Chromogenic Solution | 100 | 100 | 100
Incubate 15 min. at R.T. with continuous shaking
Cell Cult. 0 0 cell n 630 630
Med. 187 217 116 ailt2 12 315 326 Stop Solution [ 100 l 100 | 100
375 413 110 4 158 156
882 883 100 18 79 85 Read on a microtiter plate reader and record the absorbance of each well at 450 nm
116 40 36 (versus 630 or 650 nm).
5s High dose hook-effect
A samplt_'. spiked with IL-17 up to 0.2 ig/ml gives a response higher than BioSource Catalogue Nr - P.L Number Dite ofissuis <
that obtained for the last standard point KACI591/KACI592 1700568 09 July 2004
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Chema Diagnostica - Guidelines for automatic analypers - Mindray BS series

Analyzer:

Application:
Preparation:

Storage:
Stability:

B5-120
B5-200
B5-300
B5-380
B5-400

Mindray

ALKALINE PHOSPHATASE FL IFCC - Codes AF FOBO / F245 / F400 / F600 CH
R1 - INSTALL LIQUID READY TO USE REAGENT A
R2 - INSTALL LIQUID READY TO USE REAGENT B

REFRIGERATE AT 2-8°C
AS INDICATED IN THE LABEL

TEST NAME:

ALP

MNo.:

a*

FULL NAME:

ALP IFCC

STANDARD No.:

2

REAC. TYPE:

KINETIC

DIRECTION:

INCREASE

UNIT:

u/L

PRECISION:

1

PRI. WAVE:

405

412

SEC. WAVE:

700

700

SAMPLE VOLUME (ul):

R1 (ul):

200

200

R2 (uL):

50

50

REAC. TIME FROM:

41

50

REAC. TIME TO:

13 15

56

69

INCUBATION TIME:

16 8

BLANKING TIME:

FROM:
LINEARITY RANGE

TO:

SUBSTRATE LIMIT:

FACTOR:

RULE:

two-point linear

REPLICATES:

3

* user def

132.0.2 Directions for use

Edition 2013-01-15

page & of

108



109



Analyzer: Mindray

Application:
Preparation:

Storage:
Stability:

TEST NAME:

BS-120
BS-200
B5-300
B5-380
BS5-400

GGT

GAMMA-GT FL - Codes GT FOB0 / F245 / F400 / F6O0O CH
R1 - INSTALL LIQUID READY TO USE REAGENT A

R2 - INSTALL LIQUID READY TO USE REAGENT B
REFRIGERATE AT 2-8°C

AS INDICATED IN THE LABEL

No.:

#*

FULL NAME:

GAMMA GT

STANDARD No.:

2

REAC. TYPE:

KINETIC

DIRECTION:

INCREASE

LINIT:

U/L

PRECISION:

1

PRI. WAVE:

405

£12

SEC. WAVE:

670

700

SAMPLE VOLUME (uL):

20

20

R1 (ul):

200

200

R2 (ul):

50

50

REALC. TIME

41

50

REAC. TIME TO:

13 15

20

56

69

INCUBATION TIME:

16 ]

10

BLANKING TIME:

LINEARITY RANGE

SUBSTRATE LIMIT:

FACTOR:

RULE:

two-point linear

REPLICATES:

3

* user def

$32.0.2 Directions for use

Edition 2013-01-15

page 24 o

Chema Diagnostica - Guidelines for automatic analyzers - Mindray BS series
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Chema Diagnostica - Guidelines for automatic analyzers - Mindray BS series

Analyzer: Mindray BS-120
BS-200
BS-300
BS-380
BS-400

Application:  GOT/AST FL - Codes GO FO80 / F245 / F400 / F600 CH
Preparation:  R1 - INSTALL LIQUID READY TO USE REAGENT A
R2 - INSTALL LIQUID READY TO USE REAGENT B

Storage: REFRIGERATE AT 2-8°C
Stability: AS INDICATED IN THE LABEL

TEST NAME:

AST

MNo.:

FULL NAME:

GOT-AST

STANDARD No.:

2

REAC. TYPE:

KINETIC

DIRECTION:

DECREASE

UNIT:

u/L

PRECISION:

1

PRI. WAVE:

340

340

SEC. WAVE:

405

412

SAMPLE VOLUME (ul):

20

20

R1 (uL):

200

200

R2 (uL):

50

50

REAC. TIME FROM:

41

50

REAC. TIME TO:

13

15

20

56

69

INCUBATION TIME:

16

10

BLANKING TIME:

FROM:

LINEARITY RANGE To-

SUBSTRATE LIMIT:

FACTOR:

RULE:

two-point linear

REPLICATES:

3

* user def

¥32.0.2 Directions for use

Edition 2013-01-15

page 27 ¢
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Chema Diagnostica - Guidelines for automatic analyzers - Mindray BS series

Analyzer: Mindray B5-120
BS-200
BS-300
BS-380
BS-400

Application:  GPT/ALT FL - Codes GP FO80 / F245 / F400 / F600 CH
Preparation:  R1 - INSTALL LIQUID READY TO USE REAGENT A

R2 - INSTALL LIQUID READY TO USE REAGENT B
Storage: REFRIGERATE AT 2-8°C
Stability: AS INDICATED IN THE LABEL

TEST NAME: ALT

No.: *

FULL NAME: GPT-ALT

STANDARD No.: 2

REAC. TYPE: KINETIC

DIRECTION: DECREASE

UNIT: u/L

PRECISION: 1

PRI. WAVE: 340 340

SEC. WAVE: 405 412
SAMPLE VOLUME (paL): 20 20

R1 (uL): 200 200

R2 (ulL): 50 50
REAC. TIME FROM: 3 & 5 41 50
REAC. TIME TO: 13 15 20 56 69
INCUBATION TIME: 16 8 10 -
BLANKING TIME: - - -
FROM: 3

TO: 500

SUBSTRATE LIMIT: -

FACTOR: -

. causmmon
RULE: two-point linear
REPLICATES: 3

LINEARITY RANGE

* user def

432.0.2 Directions for use Edition 2013-01-15 page 28
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Chema Diagnostica - Guidelines for automatic analyzers - Mindray BS series

Analyzer: Mindray BS-120
BS-200
BS-300
BS-380
BS-400
Application: TOTAL PROTEINS - Codes TP 0100 / 0500 / 1000 / 1500 CH
Preparation: R1 - LIQUID READY TO USE SINGLE REAGENT
Storage: ROOM TEMPERATURE OR REFRIGERATE (2-30°C)
Stability: AS INDICATED IN THE LABEL

TEST MAME:

TP

Ma.:

FULL MAME:

PROTEINS TOTAL

STANDARD Mo.:

2

REAC. TYPE:

ENDPOINT

DIRECTION:

INCREASE

LUNIT:

g/dl

PRECISION:

0.1

PRI. WAVE:

546

546

SEC. WAVE:

700

700

SAMPLE VOLUME {ulL):

R1 (ul):

300

300

R2 (ul):

REAC. TIME

FROM: aQ a

7

REAC. TIME TO:

33 38

2|8

50

79

INCUBATION TIME:

BLAMKING TIME:

8-10

10-12

FROM:

1.0

LINEARITY RANGE
TO:

12.0

SUBSTRATE LIMIT:

FACTOR:

RULE:

two-point linear

REPLICATES:

3

* user def

432.0.2 Diractions for use

Edition 2013-01-15

page 36 of 41

Chema Diagnostica - Guidelines for automatic analyzers - Mindray BS series
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Analyzer: Mindray

B5-120
B5-200
B5-300
B5-380
BS-400

Application: ALBUMIN - Code BC 0100 - 0500 - 1000 - 1500 CH
Preparation: R1 - LIQUID READY TO USE SINGLE REAGENT
Storage: ROOM TEMPERATURE OR REFRIGERATE (2-30°C)

Stability: AS INDICATED IN THE LABEL

TEST NAME:

ALB

No.:

*

FULL NAME:

ALBUMIN

STANDARD No.:

2

REAC. TYPE:

ENDPOINT

DIRECTION:

INCREASE

UNIT:

g,/dl

PRECISION:

0.1

PRI. WAVE:

630

605

SEC. WAVE:

700

SAMPLE VOLUME (uL):

R1 (ul):

300

R2 (ulL):

REAC. TIME FROM: 0

REAC. TIME TO:

17

25 36 36

INCUBATION TIME:

BLANKING TIME:

810 | 10-12

LIMEARITY RANGE

FROM:

0.1

TO:

6.0

SUBSTRATE LIMIT:

FACTOR:

RULE:

two-point linear

REPLICATES:

3

* user def

432.0.2 Directions for use

Edition 2013-01-15 page 4 ol

Chema Diagnostica - Guidelines for automatic analyzers - Mindray BS series
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Background: Rheumatoid arthritis (RA) & associated with abnormal liver tests, and
the medications used for RA are often hepatotoxic. Therefore, this study aimed to
investigate an association between pro-inflammatory and anti-inflammatory cytokines
and liver function tests in RA patients.

Methods: In this descriptive cross-sectional study, B8 RA patients were included,
B4 of them were women and 4 men, aged 21-81 years. Serum interleukin-10 {IL-10),
inmerleukin-17 {IL-17), Ostecpontin (OPN) were measured and liver function tests were
conducted.

Results: The frequency of RA was higher among adults aged >41years (72 [B1.8%]) than
young adults aged <41 years {16 {18.2%]). RA was more common in women (84 (95.5%)
than in men {4 [4.5%]) - approsamately 211fold. Young adults had higher abnormal
IL-10 than adult RA patients (OR « 3.72, pvalue 0.044). Abnormal IL-17 (OR « 5.67,
p~alue 0.034) was found to be increased in young-adult RA patients. No association
was observed between age and OPN and between the duration of disease and IL-10,
IL-17, and OPN. Similarly, no association was noted between the types of treatment
and IL-10, IL-17, and OPN, nor between IL-10, IL-17, OPN and liver parameters (AST, ALT,
ALP, ALE, TP, and GGT).

Conclusion: Pro-inflammatory and anti-inflammatory cytokings are not assocdiated with
abnormal fiver functions, as has been demonstrated in RA patients,

rheumatoid arthritis, imerlewkin, liver function tests, cytokines
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Sudan Jowmal of Medical Sciences Mohamed Abdelrhman Ettahir et al

Reumatoid arthritis [RA) is & comman autoimmune infllammatory disease. Althouwgh
the prevalence of RA is lower globally [0.5-1%), it is associsted with socioeconomic
burden and higher risk of monality rate [1). Recent studies have demonsirated that
the freatmernts used for RA improved outcome, and also accounts as a risk for hepatic
complications [2]. The adverse effects of RA reatments include asymplomatic slevations
of liver enzyme, fibrosis, and sometimes fatal hepatic necresis (3] On the other hand,
liver disorders have been neled in unirested RA patients [4].

Increasing amounts of intedeukin-10 (IL10), a polent anti-inflammatony cytokine (5],
can be detected in the synovium of RA patients. Ad ditionalky, considering thal the activity
of RA cannol be attenuated by IL-10 administration [B), mary researchers suggest that
IL-10 plays an important rale in chronic liver diseases [7]. Interleukin-17 (IL-17), a pro-
inflammatory cytokine, is upregulated in many autoimmune diseases such ags RA; high
lewels af IL-17 have been reported to be praduced in different samples of RA (B, 9]
Same investigators suggest that IL-17 plays a key role in many liver diseases and s
alse associated with the progress of the disease 10-12] Osteopontin (OPM) & a pro-
inflammatary cylokine that induces R& 13-15], and incheded in many lver diseases,
despite its role in ver problems are still controversial [¥6] Therefore, this study was
carried out to find out the association between pro-inflammatory, anti-inflammatory
cytokines and liver function 12315 among RA patients.

This descriplive cross-sectional hospital -basad stsdy was conducied on BE RA patients
who were clinically disgnosed according to the criteria of the American Caollege of
Rhedmatalogy (ACR) 1987 and were examined at the common RA clinics i Khamouwm
State (military, Alamal hospital, and Zain clinic). All patients received treatment; the
demographic data, type of treatment, and duration of disease for each patient were
recorded = 4 men and B4 women aged 2E-90 years. Mon-Sudanese patients with
RA and those with unclear diagmosis were excluded. Serom from each subject were
cenfrifuged at 3000 g for 10 min after clotling for 30 min at room temperature and
stored at —40°C wntil anahysis. All samples were investigaled far OPM, IL-17, and IL-
10 by sandwich enzyme-inked immune sorbent assay (ELISA] [ELISA Development;
Thermo Fisher scientific Systems, USA) according 1o the manutacturers instrections. In
addition, liver functions tests (TR Albumin, AST, ALT, GGT, and ALP) were done using
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fully automated Mindray chemistry analyzer (BS 200). Data were statistically analyzed
by statistical software package, wersion 16. Resulls were expressed as numbers and
percemlages. Chi-square test was wsed to determine the level of significance [Pvalue
of 005 was considered to be statistically significant].

RA is more comman in adults (72 [B1.8%]) than young adulis (16 [1IB.2%], the frequency of
RA was found 1o be higher in women (B4 [95.5%]) than in men (4 [4.5%]). Moreover, 52



3. Results

RA is more common in adulls (72 [B1.8%]) than young aduls (16 [IB.2%], the frequency of
RA was found 1o be higher in women (84 [95.5%]) than in men (4 [4. 5% Moreover, 52
(59.1%]) patienis were recaiving steroids while 36 (40.9%) wene on non-steroid ireatment.
The duration of disease for 62 [F0.5%) palients wis <6 years and for 26 (20.5%) was =6
wears. Abnormal IL-30 was found in 63 [F16%) patiems, while 25 (28.4%) had & nomal
percentage. The resulls of characteniatic data show that while 80 (91%) RA patients had
norrmal IL-17, B (9%, had abnormal. Normal OPM was observed in 76 (B6.4%) RA patients
and abnormal OPN in 12 13.6%) [ Table 7. Chi-square analysis revealed that young sdults
group had a higher abnermal IL10 than adult RA patients [OR = 3.72, p-value 0.044),
Also, abnormal ILA7 [OR = 567, pvalue 0.034) was found to be increased in young
adult RA patients whils no association was seen between age and OPN (OR = 267,
pvalue O4; Table Z). Furthermone, mo associalion was reported between the duration
of the disease and IL-10, IL-17, and OPMN with p-values 0430, Q176, and 0.502 and OR
077, 0.37, and 130, respectively (Table 3). Similarty, no associalion could be derived
bBatween the types of restment and IL-30, IL-17, and OFN with p-vales 0 246, 0286, and
0351 and OR 1,53, 2.21, and 0.65, reapectively [Table ). Pearson's cormelation analysis
revealed that there were no association between IL-30, IL-T7, OFN and liver parameters
[AST, ALT, ALP, ALE, TP and GGT: Table 5.

4, Discussion

Abnosmal liver funclions were observed in RA patients. The researchers further
atiributed the abnormality 1o immune aggregalions and others justified it by drugs
toxicity. Accordingly, this study was carried oul 1o assess whether the pro-inflammatory
o anti-inflammatory cylokines are associated with liver functions in RA patients.

The current sludy revealed that there is no assodation between interleuking and liver
fumction tests. In fact, abnormal liver tests were noted in patients with RA [17]. Concurrent
with marny previous studies, the frequency of RA is higher in elderly subjects [18, 9] A
possible explanation might be that the protective mechanisms in elderly population are
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TAnLE 2: Association between interkeulkins IL1O, IL17, OPN and age groups

Variables Age (y) OR Cilower  Pvalse
Cl-Upper
<41 >4
1o
Abnormal  1{230% 47 (770% 372 p7e-177) 004
Nomnst 2(74% 25026%
w7
Abnormal | 2{400%) 650,00 s&7 24257 003
Nomad R{IS50% 63@850%
oPN
Abnommal 4(333%) BEETH 267 M063-1037 oM
Nomt 12]158% 64@842%

decreased, resulting in decreased immunotolerance and decreased cylokines synthesis
and T cells proliferation [20]. The demographic data indicated that the prevalence of RA
was found to be 2%-fold higher in women than in men. In contrast to a previous study

in Sudan, the female-to-male ratio was 91 [21] Since the change in séx hormones after
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TanLe 3: Association betwoen intedeuidns K10, ILT17, OPN and duration of RA.
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Cl-Upper
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TauLe 4 Assoclason batween imedeuking ILY, L17, OPN and types of reatment

Variabl OoR Cllower  Povalue
Cl-Upper
Stercid  Nen-steroid
110
Aonormad 38 B23%)  23(377N) 153 ©0&1-383) 0.24
Nommat W (519%| 13 (4B.1%)
L7
Abnormal G{750%)  2(25.0%) b3 ] (0.42-16 028
Normaé 46 (S75%) 34 442.5%)
OPN
Aonoemal  6(500%  6(500%) 055 018229 035
Normat 25505%) 30{395W

puberty is associated with high prevalence of RA in women, a woman's immune system
is potentially more reactive than that of a man. The current study reports that young
adults are more likely 1o have abnormal IL-10 and IL-17. However, these results disagree
with previous studies {22, 23] No asscciation was found between age and OPN level
Concurrent with this finding, a relaticnship between age and OPN has been previously



pubety is associated with high prevalence of RA in women, a woman's immune system
is potentially more reactive than that of a man. The current study reports that young
adults are more likely 1o have abnormal IL-10 and IL-17. However, these results disagree
with previous studies {22, 23] No asseciation was found between age and OPN |evel
Concurrent with this finding, a relaticnship between age and OPN has been previously
reported [24). Similar to other results, no associations between IL10, IL17, OPN levels and
the duration of disease have been demonstrated (22, 23, 25]. Despite reducing IL-17
after the use of steroids therapy, IL-10 was increased [26] The present study revealed
no associations between IL-10, 17, OPN levels and the types of treatment. It has
become clear that steroids directly medulate the pre-inflammatory cytokine or suppress

cytokines-producing cells (26, 27}
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5. Conclusion

The data of present study shows that women are at a higher risk to have RA. Moreover,
young adult RA patients are move likely to have abnormal IL-10 and IL17. Furthermore,
pro-inflammatory and anti-inflammatory cylokines are not asseciated with abnoemalliver
functions as has been demonstrated in RA patients.,
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difference 1 OPN, [L-10 and 1L-17 amoag p

20,2459 Lawu 33650052

hri 1ok

gender. No statistic significant for OPN, IL-17 and
IL-10 According 1o anti OCP. These were
sigraficans differesces m OPN and [L-10, with
mean (38.3=29.6, 45 9242 9); respectively and (p-
value 000) for each ome IL-17 extubited no
sigmificant  difference among case and control
group.

Conclusion: The resalt indscate that there, s a
significant  increase of OPN and IL-10 in

Rh 4 satharitic S,

no ssgnificant m 1L-17.

Keywords: Rbeumaoid  arthntis
0. in (OPN);  loseriesla

interleukin 10 ([L-10)

(RAJC
(AL-17) and

Introduction

gh it is role in the pathogenesis af
the amoimmune diseases is still enclear [10,11,12).
Neutralizing  anui-IL-17 anubody reduces the
seventy of arthons [13,14.15)

Interleukin- 10 (IL-10) @t s fascinating
unmunomodulsory cytokine, contribese 1o the
thrg of RA, b s mech of
pocely undesstood 116,17 18).
Administraion of IL-10 did not attenuse RA

uction

activity [19,20]

Therefore the present stdy camied out to
determine whether the Osteopantin (OPN), [L.17
and IL-10 B d with rh od

Y

among poy

Materials and methods
Patients and Controls: This was a case coatral
hespital based stady camied omt in Khanoum Stase,

Rheumatoid Anbemis (RA) s an
chvonic  iflammatory  disease, of unknouwn
euology, with productian of several autcantibodies
(ana catrullinased cyclic peptade Ants CCP), which
comelate with  disease  severty and used as
diagnostic 1ol [1,234]. It is peblic healh
Mwide: distributed - discass * affect
roughly (15-1% of popal and most

n females. No previcus studses declared official
statistics 10 show the Prevalence of RA in Sudan
[4,5,6]. Numerous cytokines are associated with the

from December 2017 w October 2018, Local
Scemtific Comminize of Sodin Umiversity of
Sa and Technology app d this study. After
beaining pots verbal informed SK
patients with RA who fulfilled the American
cntena of rheumatalogy (ACR), 4 men and 84
women, with age ranged from 28 to 90 years and
8% maiched age and gender healthy controls were
recruited  from  different  hospatals  (Military
Hospatal, Alamal Hospital and Zain climic). Blood

pathogenesis RA (7). from and ls, were fuged x

3000 rpm for 10 minetes after clotung for 30
Osteopontin (OPN) is a pro-infl y cysob a foom temg and samples stared at
sumulates  production of several other pro ~40°C unul analysss. Demographic and chinical data
inflammatory cytokines in patients with RA [8]. A were collected by d g and

deficiency of level has been shown (o protect joants

evaluated, Potients with acute or chramic infectious
disease or malignant disease were excluded.

Estimuti of cytoki All  patients  and

agunst destraction in arthrias {8.9]

Integlenkin 17 (IL-ITA) s a potem  pro-
inflammasory cytokioe play role m il of
many de bated  and

produced 2t high levels dunng vanous chmox

inflammatory  diseases, such  as  rheumatoid
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Is sera wese igated for OPN, IL-17 and
1L-10 by Enzyme linked 1 Sorbent Assay
(ELISA) (ELISA Development: Thermo Fasher
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S fic Systems) ding to the 's
Instracions.

Statistical analysts
Results  obtained were amalyzed using SPSS
software (version 16). Results were expressed as

L0, 2659 awu A3 630042

2988 (33%), Table-1. Independent t test analysis
ohserved tha, serum OPN and IL-10 levels were
stamstically significant in RA patiests (38.3:29.6,
459242 9) respectively; and (p.value 1.00) for both
cytokanes, whale [L-17 exhibated no significam
dafference (6.55:1.17); (pvalee 0.12), Table-2.
M oo significant difference in IL-10, [L-17

frequency and mean + dard &

Independent sample rest was used to determne
the level of significance (Povalue of D05 was

considered w0 be statistically signaficant)

Result
Results  of & hic  and  chnscal  data

Ca )

demonstrate that, the mean age of RA patient’s

1l 1 vasre Dranuencs nf tha DA war fannd

and OFPN among patents gender with (p.value
D54, 0.21, 0.95) respectively, Table-3. The sesults
revealed that, there were no statistical significam
for [L-10. [L-17 and OPN According to ana OCP
respectively (povalue .52, 028, 0.54), Tubled.
Person comelation amalysis observed that, there
were no association between age, IL- 10 and OPN
with (10} 03T & value OS5 080
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Stntistical analysis

Results  obinined were smalyzed using SPSS
software (version 16). Resalis were expressed as
frequency and mean +  standard  devistion
Independent sample riest was used o determine
the level of significance (Povalue of 005 was

considered 10 be stanstically significant)

Rsult

Besults  of demographic  and  chinical  dama
demonsirate that, the mean age of BA patient's
51=11.3 vears. Frequency of the RA was found
more commaon in female (34088; 95 9% ) than male
(4/88; 4.8% ). Mos of BA patients had smi CCP

positive (I%E8; 67% L while fewer were megotive

10 B, 99 LD
J5EH {3%% ), Tahle-1. Independemt t test analysis
ohserved that, serum OPN and IL-10 levels were
sigtistically significant in RA patiems (18 3208,
45 9+42 9) respectively; and | povalue .00y for both
cyindanes, while [L-17 exhibiied mo significam
difference {f55+0.1T); dpovabee 002, Taoble-2.
Mareover o smgnificant didfference m IL-10, [L-17
and OFM among patents gender with (povalue
34, 0.21, .94} respecuvely, Table-3. The results
revealed thai, there were no statistical significam
for [IL-10, [L-17 and OPN According to ana OCP
respectively (povalue 052, 028, 0.54), Taobled.
Person comelotion amalysis ohserved that, thepe
wene o associstion bemween age, IL- 10 and QPN
with (r=040), (L5333 p. value 0355 0.69)
respeciively, whereas  there was  associoiion
berween age and [L-17 level ir=002, p. value
00y, figure-1,2L.%

Tabde 1: Demographic and clincal dsa

Varinhbles Frequency (percenagel Mean +5I0
Age SLA=113

Sex

Male 4id45%)

Femmale 955w

Ant cop

Pasitive 2018T%)

Megative B (%)

Total EE (10055

Tahbe ¥: Comparison of study paramesers of case versus control

Parameiers Cose Mean =50 | Control Mean =50 | poalue
IL-10 439429 EET S ET LELD
IL-1T7 12 4+8 71 1038104 012
(o] 183298 10, 1£10.68 CLANY
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Table 4: Comparicon of stedy parameters amaon g anti CCF

Parumeters | Positive anti OCP Negative amtd CCP p- valae
mean=51 mean=ST
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Discussion
The difficalty in diagnosis of RA s due 10

overlapping of signs and symptoms with others
inflammatory  autoemmame  discases.  Although

gender. Thas result comes on line to repon showed
that [L-10, IL-17 and OPN not statistically differ
between and [25.26,27]).
Contrandication finding observed that, OPN s
hughes in men wath SLE and only young women
[28] and diagreed o other repont  whach
d d that the 1L-17 differ and hgher

make female

& causes of disease, cytokines play critical
role o pathophysiology and ussue damage, and
may be target for therap agents. Accondingl

Bly
the present study docwed 10 assess expressi
level of OPN, IL-17 and [L-10 cytokines among

men than female in paients with maltiple sclerosis
[29). The presese study observed that, there wese
| diffesence in OPN, IL-10 and 1L-17 in

base of anu.CCP. Contradict with study found that,
i had higher levels of pro

* rRre C. with p no
stuches [ 20.21), indicated that 1L-10 and OPN show
sigmficandy  difference b Rh id Serop P

Anhritis pateests and the comtrol group. In fact
[13,14,15], noted that signeficant bevel of IL-17 was
observed i RA patients. Our result found that,

6 364

flammatocy cytokines than those of sero negative
F and bealthy is [30]. Other previcas
studies focused om the evaluating cytolanes m
Sy I fluid found that higher levels of

there is no sig; m 117 b
case and conwal. The possible explanation may be
due to acticn of restment which lead w0 signifi

cytokanes IL-1f, [L-10, and IL-17 and the CCLX)
hemokine in anti-CCP positive patieats than those

dechine of IL-17 lJevel after theropy [22] The
carent study revealed that, RA more common in
females than males with ratio (21:1). This agree
with previous studies which showed that, females
more bikely to develop RA three ume $han males
[4.23,24] and greater than (%1) rano which

in sero negative patients [31,32). United in opinson
with previous study [32), our stady reporsed that no
significant correlation between [L-10 level and age.
Although researcher noted ths [L-17 not
significantly correlate with age {26), presens stady
found that there was positive sigruficant correlation

observed in Sudan [6]. Menopausal sex h

b IL-17 with age. The presest study
was found 1 IL-

Red

changes account man reason for thas ph
Cuirent study found that no signaficant difference
has been foand in OPN, IL-10 and 1L-17 among
Archives of Micrebiolugy & lussmunodegy

17 with age. Incomsistency with observation whach
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