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status in the Familial Mediterranean Fever patients and may facilitate the development of Chemerin as a new therapeutic modality in 
the treatment of Familial Mediterranean Fever. Furthermore, vitamin D supplementation is recommended in the Familial Mediterranean 
Fever patients. 
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INTRODUCTION
Familial Mediterranean Fever (FMF) is a chronic systemic 

(1). It is an inherited autosomal recessive trait associated with 
missense mutation in the MEFV gene located on the short arm of 
chromosome 16 (2). The MEFV gene encodes the protein pyrin-

MEFV gene mutation leads to loss of Pyrin function resulting in 

   Activated platelets in FMF patients react with neutrophils 

(4). The MEFV mutations are responsible for dysregulation of 

and interleukin-1-beta. Accordingly, FMF has self-limited febrile 
attacks of polyserositis, followed by free periods. However, 
during the symptom-free intervals, FMF patients have subclinical 

atherosclerosis are facilitated by this mechanism.

than those of healthy controls and the expression of Chemerin in 
serum is positively correlated with the erythrocyte sedimentation 
rate (ESR) and C-reactive protein levels (7). Moreover, Chemerin 
is mainly related to regulating adipogenesis and the progression 
of atherosclerosis (8). Therefore, Chemerin can be used as a 

The aim of the study is to highlight the role of Chemerin in FMF 

SUBJECTS AND METHODS
Subjects
Our research comprised 66 patients diagnosed with FMF, 
according to the FMF criteria and 60 healthy children matching 

sex and age served as a control group. All patients were recruited 
from the Clinical Genetics Department, National Research 
Centre (NRC). This study received ethical approval from the Al-

the Declaration of Helsinki of the World Medical Association. After 
receiving a thorough explanation of the study, each participant 
and legal guardian in the study also signed a written informed 
consent agreement. All the datasets used and/or analysed 
during the current study are available from the corresponding 
author (Hala T El-Bassyouni) upon reasonable request.

Anthropometry 
The International Biological Programme (IBP) was followed for 
the anthropometric measures. Tanita’s SC-330 body composition 
analyser evaluated fat mass (9).

Biochemical examinations

 
Total cholesterol (TC) and triglycerides (TG) in serum were 
assessed. Also, high-density lipoprotein cholesterol (HDL 
cholesterol) was assessed using an automatic biochemistry 
analyzer (Olympus America Inc., Centre Valley, Pennsylvania, 
USA), and the Friedewald algorithm was used to calculate low-
density lipoprotein cholesterol (LDL cholesterol) (Olympus and 
Beckman Coulter).

5(OH) vitamin D3

linked immunosorbent assay (ELISA) (DiaSorin 25-OHD assay, 
still water, Minnesota, USA) (10).

immunosorbent assay (ELISA) assay produced by Sinogeneclon 
Biotech, Co., Ltd. China, catalogue No.SG-10381 (7).

Serum Oxidized LDL was determined in by enzyme-linked 
immunosorbent assay (ELISA) assay produced by Sinogeneclon 
Biotech, Co., Ltd. China, catalogue No.SG-11266 (11).

Amyloid A was determined by enzyme-linked immunosorbent 
assay (ELISA) assay produced by Sunlong Biotech Co., Ltd. 
China, catalog No.SL 1571Hu (12).
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Molecular analysis
Peripheral blood sample of 3mL volume was collected from all 
participants in EDTA tubes and DNA was extracted from white 
blood cells using PREP-MP Genetics kit (MP Biomedicals, 

equal to 1.0ng per reaction. 
   Familial Mediterranean Fever Real-Time PCR Genotyping 
Kit (DNA Technology, Mosco, Russia) was used for mutation 

480 Instrument (Software Version 1.2.9.11, Roche) according 
to the manufacturer’s instructions. Exons 2, 3, 5 and 10 were 

elongation for 30 seconds. The 13 gene variants analysed with 
E148Q in exon 2, P369S and R408Q in exon 

3, F479L in exon 5, and M694V, M694I, M680IG/C, M680IG/A, 
I692del, V726A, A744S, K695R and R761H in exon 10.

Statistical analysis
Statistics used to characterize the data included mean (+/- 
SD), range, and median, or frequencies (number of cases). 
The Kolmogorov-Smirnov test was used to determine whether 
numerical data supported the normal premise. The Mann Whitney 
U test for independent samples was used to compare non-normal 
data and the student test for independent samples was used to 
compare numerical variables between the research groups. We 

the anticipated frequency is less than 5, the CExact test was 
used in its place. The Spearman rank correlation equation for 
non-normal variables and non-linear monotonic relation was 

 
 

Corp., Armonk, NY, USA) release 22 for Microsoft Windows 
was used to perform all statistical computations. Receiver 
operator characteristic (ROC) curve was performed to detect the 
importance of Chemerin in the diagnosis of FMF.

RESULTS
The age of FMF patients ranged from 5 years to eighteen years 

was detected in 41.3%, while positive family history was present 
in 39.7%. The anthropometric measurements showed that all 
absolute and z-scores are within normal ranges (Table 1). Our 

serum Chemerin, serum amyloid A and serum lipids (cholesterol, 
triglycerides, and low-density lipoprotein) compared to controls 
(Table 2). The current study indicated that Chemerin positively 

inversely correlated with the high-density lipoprotein (Table 3). 

correlated with vitamin D. But there was no correlation between 
Chemerin and Colchicine intake (Table 4).
   Genetic analysis of MEFV gene in our FMF patients revealed 
that 39 cases showed M6941 mutations, 26 cases had M6801 
mutations, and one case only showed V726A mutation. There 
was no correlation between Chemerin, and gene mutations 
except that Chemerin had a high level in the case with V726A 
mutation, but it was only one case (Table 5). Receiver Operator 
Characteristic (ROC) analysis was done to determine the best cut 

Chemerin in the diagnosis of FMF (Figure 1).

Table1

Parameters FMF

Weight (kg) 25.5±10.1

Weight-Z score -0.38±0.03

Height (cm) 122.4±21.2

Height -Z score -0.144±0.01

Head circumference (cm) 51.4±2.5

Head circumference Z score -0.21±0.49

BMI (kg/m2) 17.53±8.62

BMI-Z score -0.26±0.01

Table 2

FMF
(n=66)

Controls
(n=60) p-value

Chemerin (nmol/L) 76.3±16.9 56.2±5.4 0.05

35.2±22.2 10.3±17.4 0.01

Vitamin D (nmol/L) 21.2±2.1 24.8±1.7 0.01

Cholesterol (mmol/L) 114.8±14.7 103.4±8.4 0.1

Triglycerides (mmol/L) 113.6±34.5 78.8±9.5 0.01

High density lipoprotein (HDL) (mmol/L) 40.9±6.7 55.4±5.7 0.01

Low density lipoprotein (LDL) (mmol/L) 50.4±13.9 18.9±6.9 0.01
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Table 3

Correlations Chol TGs HDL LDL

Spearman’s rho Chemerin

-0.32 -0.16 -0.27 0.14

p value 0.01 0.21 0.03 0.25

N 66 66 66 66

Table 4

Vit. D
-0.24

p value 0.05

Colchicine
-0.21

p value 0.11

Chemerin

ESR
0.3

p value 0.02

Serum Amyloid A
0.37

p value 0.002

Table 5 MEFV gene mutations in FMF cohort patients

Number of Mutations

Mutation Variant Patient 
Number

Mean Std Dev Median Min Max

M680I 2040 G>C & 2040 G>A 26 86.65 14.01 88 67 110

M694I 2082 G>A 39 82.26 16.72 78 59 120

V726A 2177 T>C 1 112 - 112 112 112
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DISCUSSION

hyperactivation and increased atherosclerotic burden (13). 

between the atherogenic factors in the form of total cholesterol, 
total triglycerides and low-density lipoprotein in FMF patients, 
while there was an inverse correlation of the high-density 
lipoprotein amongst the FMF patients compared to normal 

14). While Tasliyurt et al. did not detect an increase in the lipid 

both physiologic and pathophysiologic processes, according to 
recent investigations (16, 6). Chemerin and its receptor CMKLR1 
form a complex which is implicated in the regulation of immune 

of pre-adipocytes (17). Additionally, Chemerin contributes to the 

report, the Chemerin level showed positive correlation with the 
ESR and serum amyloid A level amongst the FMF patients, which 
is similar to former reports (21, 22). The increased concentration 
of Chemerin in adipose tissue causes recruitment of immune 

amyloid A (23). Moreover, Chemerin highly positively correlated 
to total cholesterol and negatively correlated with HDL in the 

cholesterol, triglyceride and LDL and negative correlation with 
HDL. The HDL function reverses the cholesterol transmission 
and prevents the LDL oxidation accordingly diminishing its 
atherogenic activity (25). Chemerin is suggested to play a role 
in the regulation of the enzyme responsible for lipid metabolism 
by diminishing the gathering of adenosine cyclic monophosphate 
(CAMP) and stimulates the calcium release in the adipocytes (6). 
The current research revealed no correlation between Chemerin 
and colchicine intake. Moreover, no association was detected 
between the Chemerin level and M6941 and M6801 mutations 
while a high level of Chemerin was reported in the patient with 
V726A mutation. Similarly, earlier research found that high 

V726A allele 
(26). While a previous study reported that patients with V726A 
mutations were related to the mild form of the disease, this is 
in contrary to our results, but this may be due to the presence 
of only one patient with V726A mutation (27). Furthermore, low 
vitamin D levels were determined among the FMF patients. 

Therefore, we recommend vitamin D supplementation to these 
patients.
   In addition, the ROC analysis was done to determine the best 

limitation is the small sample size and only one case showed 
V726A mutation.

CONCLUSION

status in the FMF patients and may facilitate the development 
of Chemerin as a new therapeutic modality in the treatment of 
FMF. It is recommended that a follow-up study be conducted to 

Chemerin levels in FMF patients low. In addition, vitamin D 
supplementation is recommended for FMF patients.
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