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1. Abstract

1.1. Background and Objective: Nodal Osteoarthritis (NOA) is 
known as cartilage loss disease in hand-finger joints that relates to 
the production many of inflammatory responses. The objective of 
this study was to determine the role serum leptin level in the deve-
lopment of nodal osteoarthritis disease.

1.2. Materials and Methods: The body weight and BMI were 
recorded, and 10 mL of blood was collected from all individuals. 
Serum Leptin level was selected using measurement parameters in 
both groups of this study via a chemical measurement technique 
called Sandwich ELISA. 10 ml of blood was collected from 30 
patients in group NOA and 30 patients in the control group.

1.3. Results: A significant increase in serum leptin level in the 
NOA patient group compared with the control group at a p-value 
of 0.0219, a non-significant value among genders when comparing 
the NOA patients group with the control group. The BMI in the 
NOA was 32.8±7.6 which showed a significant increase compared 
with the control group. 

1.4. Conclusion: The current study demonstrates that serum leptin 
level can act as a promoter for inflammation development in NOA 
disease.

2. Introduction 

Osteoarthritis (OA) is considered one of the most common joint 
disorders. There are accumulating etiology that suggest that 
osteoarthritis is an inflammatory disease of the entire cartilagi-
nous synovial joint. Nodal osteoarthritis (NOA) is a chronic di-
sease classified as one of the subtypes of the cartilaginous synovial 

joints, this disease is considered a commonly geriatric disease due 
to the physiologic changes processes with age [1]. NOA is charac-
terized by damage of chondrocytes of the hand fingers joints, the 
joint cartilage covering the end bones at the joint, and this joint 
might interact with inflammatory factors. The NOA pathology was 
recognized by two causes of this chronic disease that classified it 
into primary NOA, which correlates with inherited conditions, and 
secondary NOA which has a correlation with acquired conditions 
[2]. The commonly acquired cause of secondary NOA is obesity. 
The most important NOA signs and symptoms in hand joints are 
stiffness, swelling, decreased range of motion, pain, and others. 
Nodal osteoarthritis is diagnosed according to international guide-
lines such as the American College of Rheumatology (ACR) that 
depend on laboratory and radiology examinations ]3].  

Leptin is an inflammatory hormone mainly produced via adipose 
tissue and it is encoded by ob/ob gene and classified as a subtype 
of cytokine type-1. Leptin has many receptors but an important 
receptor is obRb which is active through JAK/STAT pathway [4]. 
Leptin has various functions such as the role of homeostasis, de-
creased intake of food, and mediated immune responses. Many 
previous studies demonstrated the correlation of leptin levels with 
various diseases such as obesity and arthritis [5]. Many different 
cases might be similar clinically such as gout, arthritis, or osteoar-
thritis, however, each clinical case needs for specific diagnostic 
test. Leptin is a product of the obese gene that secreted from adi-
pose tissue, which binds to the leptin receptor (LEP-R) that might 
play important roles with diabetic patients, Hence, the objective of 
this study was to determine the correlation between serum leptin 
levels in the development of nodal osteoarthritis disease from.
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3. Materials and Methods

The present study was achieved on 60 individuals classified into 
two groups, 30 patients group NOA (12 males and 18 females) and 
30 control group (14 males and 16 females).  All individuals were 
diagnosed as NOA or control via depended on the X-ray and cli-
nical examination. The age of all subjects was more than 50 years 
old for both genders. This study was conducted at Al-Yarmouk 
Teaching Hospital in June-July 2023, after the agreement of the 
researchers steering the committee on this study. The body weight 
and BMI were recorded, and 10 mL of blood was collected from 
all individuals, then the serum was immediately used for the quan-
tity method of an immunoassay for measuring the serum leptin. 
The sample of serum was obtained after the blood sample centri-
fugation process without preservative addition. Serum Leptin le-
vel was selected using measurement parameters in both groups of 
this study via a chemical measurement technique called Sandwich 
ELISA (Leptin kit-Cat. No. RD191001100 - BioVendor company- 
Czech Republic) using the standard curve of leptin parameter.  The 
excluded cases were those patients with positive rheumatoid ar-
thritis, gout, and acute arthritis. 

3.1. Statistical Analysis: The statistical significance of the serum 
leptin level was evaluated using a t-test of mean + standard devia-

tion (SD), and a p-value of less than 0.05 is considered a signifi-
cant value.

3.2. Ethical Consideration: The human ethical approval of this 
study was approved by the ethical committee under NO. Bi-
la-Rf2022-B118.

4. Results 

Current study results demonstrated the qualitative analysis, a 
non-significant value when comparing NOA patients group with 
the control group (Table 1). A significant increase in serum leptin 
levels in the NOA patient group compared with the control group. 
This comparison used the t-test method according to mean + stan-
dard deviation (SD), which for the NOA group, was 11.1+6.7 
while for the control group was 8.4+7.7. The BMI in the NOA was 
32.8±7.6 which showed a significant increase compared with the 
control group (Table 2, Figure 1).

The features of X-ray images in the NOA showed swelling joint 
and narrowing joint synovial space, bone spurs formation, articu-
lar surface cortical irregularity, and joint sclerosis. These specific 
features of NOA might show aggregation of the tissues formed 
around the interphalangeal joint, as well as the formation of some 
bone spurs and fibrosis (Figure 2).

Figure 1: Increase of serum leptin level in NOA group compare with control group.

Figure 2: The features of X-ray images in the NOA showed swelling joint and joint sclerosis formed around the interphalangeal joint (arrow).  
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Table 1: Comparison of gender between (NOA group) and control group)

P-value  (control group)  (NOA group) Gender

0.0896* 14 12 Males No.

0.0722* 16 18 Females No.

*None significant value >0.05

Table 2: Comparison according to the serum level of leptin and BMI between NOA and control groups

P-value Control  group mean+SD NOA group mean+SD Parameter (ng/ml)
0.0219* 8.4+7.7 11.1+6.7 Serum leptin level
0.032* 24.2±6.5 32.8±7.6 BMI

*Significant value <0.05

5. Discussion 

The results of this study showed a significant increase in serum 
leptin levels in NOA and BMI patients. NOA is a high prevalence 
in geriatric diseases characterized by cartilage degeneration at the 
bones of the hand joint. The pathophysiology of NOA is coupled 
with various factors such as mechanical and non-mechanical inte-
ractions that cause inflammation conditions with cytokines present 
[2]. Cytokines are an inflammatory factor or some called inflam-
matory hormones such as leptin that are secreted from fatty tis-
sues and promote the generation process of inflammation in joints 
[6]. The various studies demonstrated a correlation between NOA 
and serum leptin level with all signs and symptoms of NOA, this 
study’s results confirm this pathogenesis of the NOA and agreed 
with previous reports demonstrated that elevated leptin accele-
rated the inflammatory process of the hand finger joints [7]. The 
current study result agreed with Bilski et al.8 and also confirmed 
the elevation and correlation of leptin levels with NOA patients. 
These specific features of NOA might show aggregation of the 
tissues formed around the interphalangeal joint, as well as the for-
mation of some spurs caused by fibrosis due to sensitivity to the 
serum leptin, which helped to form this tumor towards the joint 
[9]. These spurs and tissues formed led to a restriction in the mo-
vement of the finger, which was caused by the tumor occurring 
around the interphalangeal joint, as mentioned previously [4, 9, 
10]. Leptin is a product of the obese (ob) gene and following syn-
thesis and secretion from fat cells in white adipose tissue, binds 
to and activates its cognate receptor, the leptin receptor (LEP-R) 
that might play important roles with diabetic patients [11]. For the 
future, we recommend that apply the study of on the patients those 
suffer from NOA and diabetic comparing with BMI.

6. Conclusion 

The current study demonstrates that leptin level in serum is high in 
NOA BMI patients, this shows that leptin hormone includes patho-
logical processes that lead to cartilage loss in hand finger joints, as 
well as that serum leptin level can act as a biomarker for inflam-
mation development in NOA diagnosis. Feature study on the NOA 
with more cases that might recommend on the patients those suffer 
from NOA and diabetic comparing with BMI.
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