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Abstract 
Rheumatoid arthritis is one of the most common rheumatic diseases 
characterized by chronic autoimmune inflammation and destructive 

damage to the joints. Despite the achievements in the treatment of 
rheumatoid arthritis, its early diagnosis and control of the activity of 
inflammation often cause difficulties for the doctor, which is the basis for 
continuing the search for new diagnostic solutions. The study included 52 
patients (men and women) with an established diagnosis of rheumatoid 
arthritis aged 18 to 70 years and 20 healthy volunteers, comparable in gender 
and age. The examination of patients included standard clinical, laboratory 
and instrumental methods of investigation, as well as determination of the 
serum concentration of CGP-39. 
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1 Introduction 
Rheumatoid arthritis (RA) is a chronic disease of unknown etiology, which is based on 

autoimmune inflammation characterized by erosive arthritis, systemic damage to internal organs 

and leading to early disability of the able-bodied population [1]. It is difficult to overestimate the 

socio-economic significance of RA, according to statistics, it affects on average 1% of the middle-

aged population and 2.5% of the population over the age of 65, and during the first five years from 

the onset of the disease leads to persistent disability of about 40% of patients, and after 8-10 years 

- 60% [2-5]. 

Recent studies aimed at finding solutions to the problem of disability of patients and 

reducing life expectancy have identified the main conditions in order to reduce the activity of the 

disease, slow down the destruction of joints and prevent complications [5]. These conditions 

include early diagnosis and verification of RA, early initiation of anti-rheumatic therapy and 

regular monitoring of inflammatory activity [2,6]. 

Despite significant advances in the diagnosis and treatment of RA, which contributed to 

improving the prognosis of patients, the problem of its early verification, which is the key to a 

favorable outcome of the disease, is far from being resolved. Rather, this is due to the fact that most 

of the biochemical markers of RA have insufficient sensitivity and specificity [7]. There are research 

data according to which the sensitivity of ACCP (Antibodies to cyclic citrulline peptide) is 68%, 

IdMRF is 69%, and the combination of these indicators is 78% [8]. This allows us to conclude that if 

laboratory studies aimed at determining autoantibodies in peripheral blood give a negative result, 

for the diagnosis of RA at the early stages of the disease, the clinical picture should be expanded 

and with a high degree of inflammation activity, which implies elevated levels of CRP and ESR, 

which also have low specificity for RA. However, a bright clinic and high levels of inflammation 

indicators do not always accompany the debut of RA. In this case, it is quite difficult to differentiate 

RA from other forms of arthritis before the appearance of signs of erosive damage to the joints [6]. 

Considering the heterogeneity of the mechanisms of RA immunopathogenesis, the 

expansion of the spectrum of markers of the disease and rheumatoid inflammation to improve 

diagnostic informativeness is an urgent task of modern rheumatology. Our study aimed to study 

the serum levels of CGP-39 in RA patients and healthy individuals, as well as the relationship 

between CGP-39 and markers of inflammation. 

2 Material and Methods  
Location of the study: North Ossetian State Medical Academy, Vladikavkaz, Russia.  

Two groups of individuals were studied: RA patients, and healthy individuals. 

Inclusion criteria: men and women aged 18 and over; reliable diagnosis of RA (ACR/EULAR 

criteria, 2010). 

Exclusion criteria: age younger than 18 and older than 70 years; the presence of other forms 

of arthritis other than RA; infectious diseases (HIV, hepatitis B, hepatitis C); severe degree of 
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somatic diseases (cardiovascular, renal, liver failure); diabetes mellitus; the presence of malignant 

neoplasms. 

The control group consisted of healthy donors, comparable in gender and age with the main 

group of RA patients. 

The study selected patients with a reliable diagnosis of RA that met the criteria of the 

American College of Rheumatology / European Alliance of Associations for Rheumatology 

(ACR/EULAR 2010). 

Examination of patients included: assessment of disease activity by DAS28, determination of 

erythrocyte sedimentation rate (ESR), the concentration of C-reactive protein (CRP) and IgM RF, 

determination of antibodies to the cyclic citrullinated peptide (ACCP) and radiography of hands 

and feet. In the main and control groups, the content of CGP-39 in the blood serum was 

determined. 

ESR was determined by the standard international method of Westergren (norm ≤ 25 mm / 

h), and the study of CRP and IgM RF was carried out on an automatic biochemical analyzer VitaRei-

300 by immunoturbidimetry. CRP values below 5.0 mg/l were considered normal, and RF IgM below 

14.0 IU/ml. ACCP was determined by electrochemiluminescence method (norm≤17 U/ml), and the 

content of CGP-39 was determined by enzyme immunoassay using ready-made kits of ELISA Kit for 

Glycoprotein 39 reagents [6]. 

Statistical processing of the results was carried out using the Statistica 12.0 software package 

(StatSoft, USA) and the MS Excel program (MSOffice). All data were checked for the normality of 

the distribution using the criteria of asymmetry and kurtosis, as well as the Shapiro-Wilk criterion. 

As a result of testing, it was revealed that the distribution of data is different from normal, so 

nonparametric methods were used for their analysis. Quantitative data are presented in the form of 

a median (Me) with an interquartile range [25th and 75th percentiles]. Two independent groups 

were compared using the Mann-Whitney U criterion, and three or more with the Kraskel-Wallis 

criterion. Spearman's rank correlation coefficient was used to analyze the dependence of 

quantitative features. Data differences and correlations between data at p<0.05 were considered 

statistically significant [9-11]. 

The protocol of the study was approved at the meeting of the Ethics Committee of the North 

Ossetian State Medical Academy. To be included in the study, all patients were informed about the 

progress of the study and signed a voluntary informed consent to participate and process personal 

data. 

3 Result and Discussion 
The study included 52 patients – 32 women (62%) and 20 men (38%) with an established 

diagnosis of RA, who were treated in the rheumatology department of the Clinical Hospital of the 

North Ossetian State Medical Academy and 20 healthy donors comparable in gender and age with 

the examined patients.  

The clinical and laboratory characteristics of patients are presented in Table 1. 
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Table 1: Clinical and laboratory characteristics of patients included in the study (n=52) 

Indicator Value 

Gender n (%): 
Male/Female 

 
20(38)/32(62) 

Age (years),Me[25-й; 75-й percentiles] 56 (39; 67,2) 
Duration of the disease (years), Me[25-й; 75-й percentiles] 7 (4,9; 12,5) 

DAS 28, (points), Me[25-й; 75-й percentiles] 5,3 (4,35; 5,7) 
IgM RF  IU/ml, Me[25-й; 75-й percentiles] 25 (9,0; 37,5) 
IgM RF positive/ IgM RF Negative, n (%) 33 (63)/19 (37) 

Cyclic Citrullinated Peptide Antibodies Units/ml, Me[25-й; 75-й percentiles] 123,0 (52,0; 235,5) 
Cyclic Citrullinated Peptide Antibodies positive/negative, n (%) 39 (75)/ 13 (25) 

CRP,  mg/l, Me[25-й; 75-й percentiles] 43 (12,8; 78,8) 
ESR, mm/h, Me[25-й; 75-й percentiles] 26,5 (10,5; 46,8) 

CGP – 39, pg/ml, Me[25-й; 75-й percentiles] 152,6 (54,4 – 269,2) 
X-ray stage (I/II/III/IV), n 9/25/18/0 

Note: DAS28 (DiseaseActivityScore) – index of disease activity in rheumatoid arthritis, ESR – erythrocyte 
sedimentation rate, RF – rheumatoid factor, CGP-39 – cartilage glycoprotein – 39. 

 

The majority of patients were female, at the time of inclusion in the study, the median age of 

patients was 56 (39; 67.2) years, and the duration of the disease was 7 (4.9; 12.5) years.  

Median (Me) of the [25th; 75th percentile] level of CRP is 43 (12.8; 78.8) mg/l, ESR is 26.5 

(10.5; 46.8) mm/h. The share of seropositive for IgM of the Russian Federation was 63%, and for 

ACCP – 75%. 

A comparison of the level of HCG39 between the group of patients with RA and the control 

group revealed statistically significant differences (p<0.001). As shown in Figure 1, the median 

glycoprotein value in patients was 152.6 (54.4 – 269.2) pg/ml, in healthy patients – 30.7 (7.2; 53.7). 

 

 
 

Figure 1: Concentrations of HCG39 between a group of Rheumatoid arthritis patients and healthy people. 
Note: CGP-39 – cartilaginous glycoprotein – 39; values are presented as a median 

 

To determine the relationship between CGP-39 and indicators of disease and inflammation 

activity, a correlation analysis was performed, the data of which are presented in Table 2. 
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Table 2: The results of the correlation analysis of CGP-39 and indicators of inflammation. 
Variable Correlation coefficient р 
DAS28 0,663 <0,001 

C-reactive protein (CRP) 0,632 <0,001 
Erythrocyte Sedimentation Rate (ESR) 0,505 0,009 

 

As shown in the table and Figures 2 and 3, the analysis revealed statistically significant 

moderate direct correlations between CGP-39 and DAS28 (r=0.663, p<0.001), CRP (r=0.632, 

p<0.001), ESR (r=0.505, p=0.009). 

 

 
Figure 2: Correlation between HCG39 and DAS28 in patients with rheumatoid arthritis.m 

 

 
Figure 3: Correlation between HCG-39 and CRP in patients with rheumatoid arthritis 

 

It is known from recent studies that cartilage glycoprotein-39 is an inflammatory protein 

expressed by cells with high metabolic activity, such as macrophages, synoviocytes, chondrocytes, 

neutrophils and oncocytes [12-14]. Elevated glycoprotein levels were detected in the blood serum of 
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patients with diseases such as osteoarthritis, chronic obstructive pulmonary disease, bronchial 

asthma, liver fibrosis, endothelial dysfunction - diseases based on chronic inflammation [15-18]. 

Researchers believe that CGP-39 plays a significant role in the processes of inflammation, tissue 

remodeling, promoting differentiation of macrophages, migration and adhesion of cells to the focus 

of inflammation [19-22]. Elevated concentrations of CGP-39 were found in the synovial fluid of 

patients with osteoarthritis [23]. In the same study, the concentrations of CGP-39 in the synovial 

fluid and in the blood serum of patients were compared, as a result, a direct correlation was 

revealed between the indicators, the higher the glycoprotein in the synovial fluid, the higher the 

values were determined in the blood serum.  

4 Conclusion 
The aim of our study was to study cartilage glycoprotein in RA patients and to evaluate its 

relationship with indicators of disease activity and rheumatoid inflammation. 

As a result of our study, we found elevated concentrations of CGP-39 in RA patients, 

compared with the control group. And when conducting a correlation analysis of quantitative 

indicators, a statistically significant positive association of CGP-39 with disease activity (DAS28) 

was found. Therefore, positive correlations between CRP and ESR were found. Given the data 

obtained, it can be assumed that cartilaginous glycoprotein-39 plays the role of a pro-inflammatory 

agent in the pathogenesis of rheumatoid arthritis. 

In the course of the study, it was revealed that the level of CGP-39 is statistically 

significantly higher in the blood serum of RA patients and directly correlates with the activity of 

the disease and laboratory indicators of inflammation, based on which we conclude that cartilage 

glycoprotein-39 can be used as an additional indicator of the activity of inflammation in RA to 

increase diagnostic informativeness. 

5 Availability of Data and Material 
Data can be made available by contacting the corresponding author. 

 

6 References 
[1] Nasonov EL, Lila AM. [Rheumatoid arthritis: achievements and unresolved issues]. Ter Arkh. 2019 May 

15;91(5):4-7. Russian. DOI: 10.26442/00403660.2019.05.000259.  

[2] Abramkin AA, Lisitsyna TA, Veltishchev DY, Seravina OF, Kovalevskaya OB, Glukhova SI, Nasonov 
EL. [Depression and severity of articular destruction in patients with rheumatoid arthritis]. Ter Arkh. 2020 
Jun 5;92(5):22-32. Russian. DOI: 10.26442/00403660.2020.05.000624.  

[3] Zhu JN, Nie LY, Lu XY, Wu HX. Meta-analysis: compared with anti-CCP and rheumatoid factor, could 
anti-MCV be the next biomarker in the rheumatoid arthritis classification criteria? Clin Chem Lab Med. 
2019 Oct 25;57(11):1668-1679. DOI: 10.1515/cclm-2019-0167.  

[4] Baklanov IS, Baklanova OA, Shmatko AA, Gubanova MA, Pokhilko AD. The Historical Past as a Factor 
of Sociocultural Transformations of Postmodernity. Journal of History Culture and Art Research. 2018; 
7(1):373-378. 

[5] Avdeeva AS, Cherkasova MV, Kusevich DA, Rybakova VV, Artyuhov AS, Dashinimaev EB, 
Chichasova NV, Nasonov EL. [The role of laboratory biomarkers in monitoring of rituximab biosimilar 



 
 

http://TuEngr.com Page | 7 
 

 

therapy (Acellbia, "BIOCAD") in patients with rheumatoid arthritis]. Ter Arkh. 2019 May 15;91(5):26-
33. Russian. DOI: 10.26442/00403660.2019.05.000230. 

[6] Rzhepakovsky I, Anusha Siddiqui S, Avanesyan S, Benlidayi M, Dhingra K, Dolgalev A, Enukashvily N, 
Fritsch T, Heinz V, Kochergin S, Nagdalian A, Sizonenko M, Timchenko L, Vukovic M, Piskov S, 
Grimm WD. Anti-arthritic effect of chicken embryo tissue hydrolyzate against adjuvant arthritis in rats 
(X-ray microtomographic and histopathological analysis). Food Sci Nutr. 2021 Aug 18;9(10):5648-5669. 
DOI: 10.1002/fsn3.2529 

[7] Karsdal, M.A., Woodworth, T., Henriksen, K. et al. Biochemical markers of ongoing joint damage in 
rheumatoid arthritis - current and future applications, limitations and opportunities. Arthritis Res 
Ther. 2011; 13, 215. https://doi.org/10.1186/ar3280 

[8] Nasonov EL, Chichasova NV. Novye podkhody k farmakoterapii revmatoidnogo artrita: perspektivy 
primeneniia preparata subreum (OM-89) [New approaches to pharmacotherapy of rheumatoid arthritis: 
clinical perspectives of the drug subreum (OM-89)]. Klin Med (Mosk). 1999;77(5):12-6. Russian.  

[9] Siddiqui S. A., Ahmad A., Siddiqui A. A. and Chaturvedi P. Stability Analysis of a Cantilever Structure 
using ANSYS and MATLAB.  2nd International Conference on Intelligent Engineering and Management 
(ICIEM), 2021, 7-12, DOI: 10.1109/ICIEM51511.2021.9445357 

[10] Blinov A.V., Snezhkova Yu. Yu., Yasnaya M.A. et al. Comparison of the Zeta-potential measuring 
methods accuracy for the colloidal particles. Physical and Chemical Aspects of the Study of Clusters 
Nanostructures and Nanomaterials. 2018; 10:115-123 

[11] Siddiqui, S.A., Ahmad, A. Implementation of Newton’s Algorithm Using FORTRAN. SN COMPUT. 
SCI. 2020; 1, 348. https://doi.org/10.1007/s42979-020-00360-3 

[12] Nassonov EL, Samsonov MY, Chichasova NV, Nikiphorova EL, Tilz GP, Demel U, Widner B, Fuchs 
D. Soluble adhesion molecules in rheumatoid arthritis. Rheumatology (Oxford). 2000 Jul;39(7):808-10. 
DOI: 10.1093/rheumatology/39.7.808.  

[13] Chou, CH., Jain, V., Gibson, J. et al. Synovial cell cross-talk with cartilage plays a major role in the 
pathogenesis of osteoarthritis. Sci Rep. 2020; 10, 10868  

[14] Blinov AV, Nagdalian AA, Povetkin SN, Gvozdenko AA, Verevkina MN, Rzhepakovsky IV, Lopteva 
MS, Maglakelidze DG, Kataeva TS, Blinova AA, Golik AB, Osipchuk GV, Shariati MA. Surface-
Oxidized Polymer-Stabilized Silver Nanoparticles as a Covering Component of Suture 
Materials. Micromachines. 2022; 13(7):1105. https://doi.org/10.3390/mi13071105 

[15] Di Fusco SA, Di Michele S, Colivicchi F. Prevenzione dell’aterosclerosi: nuove strategie terapeutiche 
all’orizzonte [Atherosclerosis prevention: new therapeutic strategies on the horizon]. G Ital Cardiol 
(Rome). 2021 Nov;22(11):922-931. Italian. DOI: 10.1714/3689.36751.  

[16] Létuvé S, Kozhich A, Arouche N, Grandsaigne M, Reed J, Dombret MC, Kiener PA, Aubier M, Coyle 
AJ, Pretolani M. YKL-40 is elevated in patients with chronic obstructive pulmonary disease and activates 
alveolar macrophages. J Immunol. 2008 Oct 1;181(7):5167-73. DOI: 10.4049/jimmunol.181.7.5167. 

[17] Raevskaya AI, Belyalova AA, Shevchenko PP, Karpov SM, Mishvelov AE, Simonov AN, Povetkin 
SN. et al. Cognitive Impairments in A Range of Somatic Diseases Diagnostics, Modern Approach to 
Therapy . Pharmacophore. 2020; 11(1):136-41 

[18] Galabueva AI, Biragova AK, Kotsoyeva GA, Borukayeva ZK, Yesiev RK, Dzgoeva ZG, et al. 
Optimization of Modern Methods of Treating Chronic Generalized Periodontitis of Mild Severity. 
Pharmacophore. 2020;11(1):47-51 

[19] Tong X, Wang D, Liu S, Ma Y, Li Z, Tian P, Fan H. The YKL-40 protein is a potential biomarker for 
COPD: a meta-analysis and systematic review. Int J Chron Obstruct Pulmon Dis. 2018 Jan 30;13:409-
418. DOI: 10.2147/COPD.S152655. 



 

 

http://TuEngr.com Page | 8 
 

[20] Ilyasov KK, Demchenkov EL, Chernyshkov AS, Rodin IA, Pushkin SV, Povetkin SN, et al. Features 
of the phytopharmacological preparations in the metaphylaxis of urolithiasis. Pharmacophore. 
2020;11(5):66-71 

[21] Omer, Rabia & Iqbal, Sanaullah & Sajid, Bilal & Hussain, Muhammad & Owaid, Mustafa & Saeed, 
Farhan & Waheed, Marwa & Shariati, Mohammad Ali & Khan, Muhammad & Ahmad, Toheed. 
Evaluating the Effect of Prebiotics in the Rehabilitation of Gut Microbiota After Antibiotic Therapy in 
Rats. Gazi Medical Journal. 2020; 31. 10-14. 10.12996/gmj.2020.03 

[22] Fusetti F, Pijning T, Kalk KH, Bos E, Dijkstra BW. Crystal structure and carbohydrate-binding 
properties of the human cartilage glycoprotein-39. J Biol Chem. 2003 Sep 26;278(39):37753-60. DOI: 
10.1074/jbc.M303137200.  

[23] Jafari-Nakhjavani MR, Ghorbanihaghjo A, Bagherzadeh-Nobari B, Malek-Mahdavi A, Rashtchizadeh 
N. Serum YKL-40 levels and disease characteristics in patients with rheumatoid arthritis. Caspian J Intern 
Med. 2019 Winter;10(1):92-97. DOI: 10.22088/cjim.10.1.92. 

[24] Johansen JS, Stoltenberg M, Hansen M, Florescu A, Hørslev-Petersen K, Lorenzen I, Price PA. Serum 
YKL-40 concentrations in patients with rheumatoid arthritis: relation to disease activity. Rheumatology 
(Oxford). 1999 Jul;38(7):618-26. DOI: 10.1093/rheumatology/38.7.618 

 

Tamara Alexandrovna Naldikoeva, Student of North Ossetian State Medical Academy, Vladikavkaz, Republic of North 
Ossetia-Alania, Russia 
 

 

Aminat Turkoevna Abdulaeva, Student of the Chechen State University named after A.A. Kadyrov, Grozny, Republic 
of Chechnya, Russia 
 

 

Aigul Rasulovna Gadzhieva, Student of North Ossetian State Medical Academy, Vladikavkaz, Republic of North 
Ossetia-Alania, Russia 
 

 

Anastasia Andreevna Volodikhina, Student of Stavropol State Medical University, Stavropol, Russia 

 

Ekaterina Evgenievna Pugacheva, Student of Rostov State Medical University, Rostov-on-Don, Russia 
 

 

Salva Faekovna Dallo, Student of the Russian National Research Medical University named after N. I. Pirogov, Moscow, 
Russia 
 

 

Madina Becsoltovna Bisultanova, Student of Saratov State Medical University named after V. I. Razumovsky, Saratov, 
Russia 
 



 
 

http://TuEngr.com Page | 9 
 

 

 

Melavinka Agubechirovna Sozaeva, lecturer of North Ossetian State Medical Academy, Vladikavkaz, Republic of North 
Ossetia-Alania, Russia 
 

 

Rinata Dzhanovna Aidarova, Student of Moscow State University of Medicine and Dentistry Named after 
A.I.Evdokimov, Moscow, Russia 

 

Aida Muradovna Gadzhieva, Student of Dagestan State Medical University, Makhachkala, Republic of Dagestan, 
Russia 
 

 


	A Study on the Relationship of Cartilage Glycoprotein-39 with Laboratory Markers of Inflammation in Patients and Rheumatoid Arthritis
	1 Introduction
	2 Material and Methods
	3 Result and Discussion
	4 Conclusion
	5 Availability of Data and Material
	6 References

