
Seasonal Fluctuations of Inflammatory Cytokines in
Rheumatoid Arthritis Iraqi Patients

Reham Najim ABD1, Majid Mohammed Mahmood1*, Asaad F Albayati2

1Department of biology, College of Science, Mustansiriyah University. Baghdad, Iraq
2Department of pathology, College of medicine, Aliraqia University, Baghdad, Iraq

ABSTRACT
Objective: This study aimed to evaluate the Seasonal variations of serum IL-6, IL-1β, IFN-γ and, ACCP autoantibodies in RA
patients in Iraq.
Methods: The study included (45) patients with rheumatoid arthritis, who were selected with ages ranging between (20-60)
years. The samples were collected and followed-up in cold, moderate and, hot seasons. This study was performed during the
period from January 2019 to February 2020. They were selected from patients who were attending the outpatient Clinic in
Medical City/Baghdad Teaching hospital/Rheumatology Unit. Data were collected using a questionnaire form.
Anthropometric measurements were taken, and the other tests including the levels of IL-6, IL-1β, IFN-γ, and anti-CCP were
quantified by using the ELISA technique.
Results: Serum levels of IL-6, IL-1β, and IFN-γ in RA patients were increased significantly (p<0.05) in winter as compared
with moderate and summer seasons. While the levels of anti-CCP showed a significant increase (p<0.05) in the summer
season compared with winter and moderate seasons.
Conclusions: winter weather has an important role in augmenting the severity of disease in RA patients due to its effects on
inflammatory cytokines, while hot weather in the summer season affects more ACCP autoantibodies.
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INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoimmune
disease of unknown etiology, primarily affecting the
synovial joints, characterized by a broad spectrum of
extra-articular manifestations [1].
The clinical course of RA is variable, ranging from mild to
severe disease, which can potentially lead to joint damage,
chronic disability, and early mortality [2]. RA is
characterized by persistent synovitis, systemic
inflammation, autoantibody production, cartilage and
bone destruction, leading to chronic disability and
reduced life expectancy [3]. Pain, physical disability,
fatigue, and sleep disturbances are some of the most
pronounced symptoms in patients with a more severe
disease progression or with longer disease duration,
resulting in activity limitations that seriously affect their
quality of life [4]. RA not only affects the joints and their
associated structures, but it is also a disease with various
extra-articular manifestations (scleritis, pleurisy, and
vasculitis) [5].

Immunopathology of RA is characterized by a complex
interplay between adaptive and innate immune elements,
along with responses mediated by synovial resident cells.
Indeed, the demarcation between these immunological
compartments crosstalk’s and integrate to form an
inextricable network [6]. Induced citrullination of proteins
can consequently cause a breach of peripheral immune
tolerance to self-antigens, leading to inflammation and
autoimmunity [7].
Cytokines such as interleukin 6 (IL-6) IL-17a, IL-22, IL-23,
IL-1β, IL-8, IL-15, IL-18, IL-33, IL-37 interferon-γ (IFN-γ),
tumor necrosis factor-a (TNF), granulocyte/macrophage
colony-stimulating factor (GM-CSF), and granulocyte
Colony-stimulating factor (G-CSF), are all detected either
in the serum or in the synovial fluids of RA patients and
play a specific role in the inflammatory processes [7-9].

MATERIALS AND METHODS

The study included (45) patients with rheumatoid
arthritis, who were selected with ages ranging between
(20-60) years. The samples were collected and followed-
up in winter, moderate, and summer seasons during the
period from January 2019 to February 2020. They were
among those who attended the outpatients' Clinic in
Medical City/Baghdad Teaching hospital/Rheumatology
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Unit. Anthropometric measurements were performed
and the questionnaire was applied for each patient. Tests
were done in Medical City-Teaching Laboratories. Ethical
approval and permission were taken from the committee
of the Ministry of Health and assigned consent for each
patient was documented before taken the blood for the
research study.

Inclusion criteria

• Patients with a confirmed diagnosis of rheumatoid
arthritis (RA) based on the 1987 American college of
rheumatology criteria and Eular – ACR 2010 criteria
[11].

• Patients in this study would be submitted to routine
biochemical blood analysis tests.

Exclusion criteria

• Patients with hypertension and Diabetes mellitus.
• Pregnant and breastfeeding women.
• Patients with malignancy.
• Liver or renal disorders.
• Thyroid disorders.
• Other rheumatologic illness.
• Other endocrine disorders.
Five ml of venous blood was obtained from each patient 
aseptically from the cubital fossa, by vein puncture. Blood 
was transferred to a plain test tube and left to be 
coagulated and then centrifuged for 10 min at 3000 –
4000 rpm. Cooler boxes with ice packs at approximately 
4° C, (2-8° C) were used for temporary storage and to 
facilitate the transport of samples to the laboratory. The 
resultant serum was used for measurement IL-1beta, 

IL-6, INFγ, and ACCP (MyBioSource, USA) by ELISA 
technique.

Statistical analysis

Statistical Package for the Social Sciences 20 for windows 
was used to analyze the quantitative data and expressed 
as mean ± standard error (M ± SE). One-way analysis of 
variance (ANOVA) was performed to analyze a difference 
among means of three groups (winter, moderate, and 
summer) session, if there are significant differences, they 
were analyzed by least significant difference (LSD) test. 
The P-value of differences < 0.05 was considered 
significant.

RESULTS AND DISCUSSION

There are seasonal variations in the levels of 
inflammatory cytokines, as IL-1β recorded a significant 
(P<0.05) increase in the cold season (50.89 ± 6.34) 
compared to the mild ( 34.66 ± 5.35) and hot 
season( 12.15 ± 0.834) as well as the case for IL-6 and 
INFγ, which also recorded a significant (P<0.05) increase 
in the cold season compared to the moderate and hot 
seasons, and their results were according to the following 
sequence:
IL-6 (57.42 ± 7.48)( 31.00 ± 5.86)( 16.08 ± 1.60) and INFγ 
(177.73 ± 16.79) (134.79 ± 17.07)( 75.81 ± 6.31).
On the contrary, ACCP recorded a significant (P<0.05) 
increase in the hot season (51.97 ± 7.60) when it was 
compared to the cold (12.71 ± 3.162) and temperate 
( 9.90 ± 4.48) seasons. It should be noted that the levels of 
cytokines IL-1 β, IL-6, and INFγ, began to decline with the 
improvement of the weather, to record their maximum 
declines in the summer season Table1.

Table 1:  Seasonal  levels  of inflammatory biomarkers(IL-1β IL-6, INFγ and ACCP in RA patients measured in pg./
ml.

Parameters
(pg./ml)

Winter
Mean ± ER

Moderate
Mean ± ER

Summer
Mean ± ER

ANOVA
P-value

IL-1β 50.89
±

6.34

34.66
±

5.35

12.15
±

0.834

W vs M 0.020

W vs S 0.001

M vs S 0.001

IL-6 57.42
±

7.48

31.00
±

5.86

16.08
±

1.60

W vs M 0.001

W vs S 0.001

M vs S 0.061

INFγ 177.73
±

16.79

134.79
±

17.07

75.81
±

6.31

W vs M 0.036

W vs S 0.001

M vs S 0.004

ACCP 12.71
±

3.162

9.90
±

4.48

51.97
±

7.60

W vs M 0.725

W vs S 0.001

M vs S 0.001

The biological mechanism for seasonal variations in RA
activity remains to be elucidated. Since seasonality
primarily concerns the length of daylight, solar effects on
circadian rhythm, etc. all need to be considered. It has

been suggested that there is a relationship between
daylight and pro-inflammatory cytokine production
[12,13]. Studies have shown that vitamin D intake and
increased photosynthesized vitamin D are associated
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with decreased risk of developing RA [14]. Researchers
have concluded that less sunshine and less light may be
the cause of RA activity exacerbation. Ishikawa and his
colleagues demonstrated that serum vitamin D levels
follow a lagged pattern relative to the astronomical
seasons, peaking in summer and fall in winter [15],
possibly as a result of fewer daylight hours and less
outdoor activity because of cold weather. Vitamin D has
immunomodulatory properties that down regulate
activity of pro-inflammatory cytokines [16]. Low vitamin
D levels may contribute to increased immune activation
and may lead to RA development [17]. Several studies
have reported vitamin D deficiency in RA patients, in up
to 76% of patients and inverse association between
vitamin D levels and disease activity [18]. However,
evidence is controversial as reverse causation may
explain some of these findings and a beneficial effect of
vitamin D supplementation on RA disease onset has not
been demonstrated.
Biological studies have always indicated that vitamin D
has immunologic activities on multiple components of
the innate and adaptive immune system [19,20],
including increased IL-10 production, also inhibits
inflammation by suppressing the expression of Toll-like
receptor (TLR) and the production of inflammatory
cytokines such as interleukin (IL)-1, IL-6, and tumor
necrosis factor alpha (TNF-α) that play a crucial
pathogenic role in autoimmune diseases [21]. In addition,
1, 25(OH) 2D promotes a tolerogenic state decreasing the
synthesis of IL-12 and type 1 interferon (IFN) and
enhancing that of IL-10 [22]. These suppressive
immunologic properties have led to considering its role
in autoimmune diseases such as rheumatoid arthritis,
ankylosing spondylitis, etc. In line with these
observations, patients with RA show basal serum levels
of 25(OH)D lower than healthy controls, and a negative
correlation between serum 25(OH)D and RA disease
activity was revealed by multiple studies [23,24]. Notably,
vitamin D deficiency also appears as an environmental
risk factor for RA [23].
The increasing number of findings support the idea that
impaired vitamin D homeostasis contributes to
autoimmune processes. These data can be presented as
an explanation for part of the results obtained during the
current study that explains the increased serum IL-1β,
IL-6, and IFN-g during the winter season which can be
attributed in part to a decreased level of Vitamin D.
Several blood markers like fibrinogen, IL-6, and CRP
showed seasonal variations with increases mostly in the
cold season [25]. The mechanisms underpinning the
pathogenesis of RA are varied, complex, and incompletely
characterized. Nonetheless, an increasing body of
evidence has identified inflammatory mechanisms in the
lung, which has been linked to the production of ACPA, as
events that precede the development of seropositive RA
[26].
The bad environmental organization, low efficient
technologies, and high traffic density resulted in new
issues to be addressed, the air quality. . The large
increase in the use of fossil fuels resulted in major air

pollution episodes in many cities [27]. These factors
together with a new and important factor exist in some
developing countries including Iraq. These countries
suffer from a lack of sufficient electricity availability for
modern life. This condition caused high dependence on
domestic generators to block the need for electricity
shortage. These generators were additional effective and
new factors for air pollution that increases man health
for environmental hazards. It has been reported that
those living in polluted environments had an increased
risk of RA [28], and also pose a high risk of development
of ACPA-seropositivity [29].
These data may provide a convincing explanation for the
high levels of serum ACPA in patients in the highly
polluted summer season in Iraq.

CONFLICT OF INTEREST

No conflict of interest.

FUNDING

No source of funding.

REFERENCES

1. Das A, Phukan C, Baruah C. Combination of
serological tests (Anti-CCP antibody, rheumatoid
factor IgM ELISA and latex test) are more useful in
detection of rheumatoid arthritis. Am J Immunol
2017; 13:194–200.

2. Morrey BF, Sotelo JS, Morrey ME. Morrey’s the elbow
and its disorders E-Book. Elsevier Health Sciences
2017.

3. McInnes IB, Schett G. The pathogenesis of
rheumatoid arthritis. New England J Med 2011;
365:2205-19.

4. Scott DL, Wolfe F, Huizinga TW. Rheumatoid
arthritis. Lancet 2010; 376:1094-108.

5. Herzog C, Walker C, Pichler WJ. New therapeutic
approaches in rheumatoid arthritis. Concepts
Immunopathol 1989; 7:79-105.

6. Firestein GS, McInnes IB. Immunopathogenesis of
rheumatoid arthritis. Immunity 2017; 46:183-96.

7. Alghamdi M, Alasmari D, Assiri A, et al. An overview
of the intrinsic role of citrullination in autoimmune
disorders. J Immunol Res 2019; 2019.

8. Khandpur R, Carmona-Rivera C, Vivekanandan-Giri
A, et al. NETs are a source of citrullinated
autoantigens and stimulate inflammatory responses
in rheumatoid arthritis. Sci Translational Med 2013;
5:178ra40.

9. Tanaka T, Narazaki M, Kishimoto T. IL-6 in
inflammation, immunity, and disease. Cold Spring
Harbor perspectives in biology 2014; 6:a016295.

10. Tian Y, Shen H, Xia L, et al. Elevated serum and
synovial fluid levels of interleukin-34 in rheumatoid
arthritis: possible association with disease
progression via interleukin-17 production. J
Interferon Cytokine Res 2013; 33:398-401.

Reham Najim ABD, et al. J Res Med Dent Sci, 2021, 9 (8):335-338

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 8 | Aug-21 337



11. Aletaha D, Neogi T, Silman AJ, et al. 2010 rheumatoid
arthritis classification criteria: An American College
of Rheumatology/European league against
rheumatism collaborative initiative. Arthritis
Rheumatism 2010; 62:2569-81.

12. Cutolo M, Maestroni GJ, Otsa K, et al. Circadian
melatonin and cortisol levels in rheumatoid arthritis
patients in winter time: A north and south Europe
comparison. Annals Rheumatic Dis 2005; 64:212-6.

13. Welsh P, Peters MJ, Sattar N. Is vitamin D in
rheumatoid arthritis a magic bullet or a mirage? The
need to improve the evidence base prior to calls for
supplementation. Arthritis Rheumatism 2011;
63:1763-9.

14. Cutolo M, Pizzorni C, Sulli A. Vitamin D endocrine
system involvement in autoimmune rheumatic
diseases. Autoimmunity Rev 2011; 11:84-87.

15. Rabufetti A, Milani GP, Lava SA, et al. Vitamin D
status among male late adolescents living in
Southern Switzerland: Role of body composition and
lifestyle. Nutrients 2019; 11:2727.

16. Daneshkhah A, Agrawal V, Eshein A, et al. The
possible role of vitamin D in suppressing cytokine
storm and associated mortality in COVID-19
patients. MedRxiv 2020.

17. Bragazzi NL, Watad A, Neumann SG, et al. Vitamin D
and rheumatoid arthritis: an ongoing mystery.
Current Opinion Rheumatol 2017; 29:378-88.

18. Buondonno I, Rovera G, Sassi F, et al. Vitamin D and
immunomodulation in early rheumatoid arthritis: A
randomized double-blind placebo-controlled study.
PLoS One 2017; 12:e0178463.

19. Chun RF, Liu PT, Modlin RL, et al. Impact of vitamin
D on immune function: lessons learned from
genome-wide analysis. Frontiers Physiol 2014;
5:151.

20. Charoenngam N, Holick MF. Immunologic effects of
vitamin D on human health and disease. Nutrients
2020; 12:2097.

21. Almerighi C, Sinistro A, Cavazza A, et al. 1α, 25-
dihydroxyvitamin D3 inhibits CD40L-induced pro-
inflammatory and immunomodulatory activity in
human monocytes. Cytokine 2009; 45:190-7.

22. Barragan M, Good M, Kolls JK. Regulation of
dendritic cell function by vitamin D. Nutrients 2015;
7:8127-51.

23. Harrison SR, Li D, Jeffery LE, et al. Vitamin D,
autoimmune disease and rheumatoid arthritis.
Calcified Tissue Int 2020; 106:58-75.

24. Mateen S, Moin S, Shahzad S, et al. Level of
inflammatory cytokines in rheumatoid arthritis
patients: Correlation with 25-hydroxy vitamin D and
reactive oxygen species. PloS One 2017;
12:e0178879.

25. Kanikowska D, Sugenoya J, Sato M, et al. Seasonal
variation in blood concentrations of interleukin-6,
adrenocorticotrophic hormone, metabolites of
catecholamine and cortisol in healthy volunteers. Int
J Biometeorol 2009; 53:479-85.

26. Anderson R, Meyer PW, Ally MM, et al. Smoking and
air pollution as pro-inflammatory triggers for the
development of rheumatoid arthritis. Nicotine
Tobacco Res 2016; 18:1556-65.

27. Chaichan MT, Kazem HA, Abed TA. Traffic and
outdoor air pollution levels near highways in
Baghdad, Iraq. Environ Develop Sustainability 2018;
20:589-603.

28. Di D, Zhang L, Wu X, et al. Long-term exposure to
outdoor air pollution and the risk of development of
rheumatoid arthritis: A systematic review and meta-
analysis. In Seminars in arthritis and rheumatism
2020; 50:266-275.

29. Blanc PD, Jaǅ rvholm B, Toreƴn K. Prospective risk of
rheumatologic disease associated with occupational
exposure in a cohort of male construction workers.
Am J Med 2015; 128:1094-101.

Reham Najim ABD, et al. J Res Med Dent Sci, 2021, 9 (8):335-338

Journal of Research in Medical and Dental Science | Vol. 9 | Issue 8 | Aug-21 338


	Contents
	Seasonal Fluctuations of Inflammatory Cytokines in Rheumatoid Arthritis Iraqi Patients
	ABSTRACT
	Key words:
	HOW TO CITE THIS ARTICLE:
	CorrDtls
	INTRODUCTION
	MATERIALS AND METHODS
	Inclusion criteria
	Exclusion criteria
	Statistical analysis

	RESULTS AND DISCUSSION
	CONFLICT OF INTEREST
	FUNDING
	REFERENCES


