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METRNL: A Novel Adipokine with Potential Emerging Role in the Pathogenesis of

Osteoarthritis

Basma H. Sobieh 2, Dina H. Kassem 2, Zeiad M. Zakaria ®, and Hala O. El-Mesallamy

a,c*

aBiochemistry Department, Faculty of Pharmacy, Ain Shams University, Cairo, Egypt
b Orthopedic Department, Faculty of Medicine, Ain Shams University, Cairo, Egypt
¢ Faculty of Pharmacy, Sinai University, Sinai, Egypt

Background: Osteoarthritis (OA) is one of the ten most disabling diseases worldwide.
Obesity is one of the major risk factors for OA. Adipokines are potential candidates that
link obesity with OA, and may serve as putative targets for disease-modifying OA drugs,
especially for obese patients. Among these adipokines, METRNL is a newly discovered
adipokine not only expressed by adipose tissue but also by chondrocytes. Recent studies
also suggest its role as an anti-inflammatory adipokine. However, its role in obesity-OA
interplay has not been adequately studied.

Methods: Circulating as well as synovial fluid (SF) METRNL and insulin levels, and
matrix-metalloproteinase-13 (MMP-13) SF-levels were all measured by ELISA in obese
osteoarthritic patients (n=30) and obese non-osteoarthritic subjects (n=25). The severity
of the knee articular cartilage damage was evaluated by X-ray radiographs.

Results: Serum METRNL was found to be significantly decreased in OA-patients
compared to non-OA-subjects; 31.85 + 5.09 pg/ml and 51.85 * 6.29 pg/ml, respectively,
p=0.012. Serum METRNL levels were also found to be relatively decreased with the
advancing of OA. The higher the serum METRNL levels, the less likelihood to have OA.
Furthermore, SF METRNL levels were found to be significantly elevated in OA patients
compared to non-OA subjects; 912 [367-1524] and 315 [125-484] pg/ml, respectively,
p=0.007
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Conclusions: Our results highlight a possibly pivotal role for METRNL in OA

pathogenesis. METRNL could provide a new biomarker to for OA state, and disease

severity. Different regulatory mechanisms are strongly suggested for regulation of

METRNL secretion from different tissues. Conclusively, METRNL is a potential novel

therapeutic target for OA.

ymposia

Obesity: From Cell to Patient (EK17)
February 2021, CO, USA

Contact i Basma. asu.edu.eg
Background 13%

* Obesity, with its associated
complications, is a growing
health problem worldwide'*),

’ of the world’s
population

risk factors for

*  Obesity is one of the most signi is (OA) 12,

* As the theory of mechanical loading failed to explain the relation between
obesity and OA in non-weight bearing joints, scientists speculated that
adipose tissues play a crucial role in this context P,

Svsleml: low-grade

/ Infla;natlon

Induce Catabolic factors that
damage joints

Adipose tissue is a potent endocrine organ 1),

+ Beside adipokines, obesity related dyslipidemia and insulin resistance (IR)
also participates in the (54,

Among these adipokines, METRNL is a newly discovered adipokine with

insulin sensitizing and anti-inflammatory effects . It has also been found to

be expressed by chondrocytes (¥,

Aim of the work

To investigate the levels of METRNL in both serum and synovial fluid (SF) of
obese patients with and without OA.

2 To study the possible association of this new adipokine with insulin
resistance and dyslipidemia.

3 To study the association of this adipokine with OA severity, and with other
prominent markers in OA like matrix metalloproteinase-13 (MMP-13).

Subjects and Methods

Obese Non-OA Obese OA

*  Weight &Height were recorded to calculate body mass index (BMI).

* Knee-radiographs using X-ray were done to determine OA-severity (based
on Kellgren-Lawrence (KL) criteria).
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METRNL: A Novel Adipokine with Potential Emerging Role in the
Pathogenesis of Osteoarthritis and its Interplay with Obesity
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Fasting plasma

SF METRNL and SF
glucose (FPG) and MMP-13 by ELISA
Lipids profile "
Serum insulin HOMA-IR* and
and serum QUICKI * were
METRNL by ELISA calculated

*HOMA-IR: Homeostasis Model Assessment of Insulin Resistance
*QUICKI: Quantitative insulin-sensitivity check index

Results
1%- p=0.018" 4000 p=0.007"
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Serum METRNL levels SF METRNL levels
shown p values are for Mann-Whitney U shown p values are for Mann-Whitney U
test test.
* Significantly different at p<0.05 ** Significantly different at p<0.01

0.031*
% p=0683  p=0.091
—_—— —

Grade 1.2

Gade3  Grded

Serum METRNL levels in obese OA
patients with different KL-grades
Shown p-values are for ANOVA and post
hoc LSD test
*Significantly different from grade1-2 at

X-ray radiographs for obese OA
patients with different KL-grades,
the small arrows are pointing to
(i) osteophyte, and (ii) sclerosis

Grades 1.2 (n= 15), Grade 3 (n=9), and
Grade 4 [n=6).
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» Association of serum METRNL with OA risk

odds ratio 95% Cl p-value
Serum METRNL 0978 (0.960-0.996) * p<0.05

The higher the serum METRNL levels, the less likelihood to have OA.

Adipokine

Conclusion
METRNL is a potential mediator to consider for obesity-OA interplay
Differentin-context mechanisms
for METRNL secretion by various
tissues are strongly suggested

Insulin resistance

& sarum wermaf ——

,(54

1 5F meTRNL
4 2 Oystpidemia
Obese Non-0A Obese OA
Other mediators may be interrelated with the suggested
compensatory responses of SF METRNL
Future Work

1) Experimental mechanistic studies to further elucidate the role
of METRNL in obesity-OA interplay.

2) Large-scale studies to determine if there is a cut-off value for
METRNL to predict obese subjects who are more likely to
develop OA.

3) Further studies to investigate the effect of various anti-
inflammatory drugs on METRNL.

Related Publication
Potential Emerging Roles of the Novel Adipokines Adipolin/CTRP12 and Meteorin-
like/METRNL in Obesity-Osteoarthritis Interplay (2020). Cytokine, E-Pub Ahead of Print.
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