Relationship between Glutaminase 1 and Stump Classification in Rotator Cuff Tears
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INTRODUCTION:

Glutaminasel (GLS1), which degrades glutamate into glutamine and ammonia, is required for the survival of human senescent cells, and GLS1 inhibitors
are expected to contribute to the improvement of various pathological conditions associated with aging [1]. Rotator cuff tears (RCT) increase with age,
and recently the Stump classification has been proposed to evaluate the fragility of the torn rotator cuff site, with Type 3 being the most fragile and a high
risk of re-tear after rotator cuff repair surgery [2]. This study aimed to evaluate the relationship between GLSI and the Stump classification.

MATERIALS AND METHODS:

Twelve patients who underwent surgical treatment for RCT were included: Stump Typel (n=6) and Type3 (n=6). The cases of reoperations, traumatic
tears and RA were excluded. Tissue was harvested during arthroscopic rotator cuff repair, and rotator cuff-derived cells were isolated and cultured. Tissue
evaluation involved quantitative assessment of mRNA expression of GLS1 using real-time PCR (qPCR) and immunostaining. Rotator cuff-derived cells
were isolated and cultured, divided into four groups (Stump Typel and Type3 with or without GLS1 inhibitor treatment), and evaluated for cell viability
using the WST assay and mRNA expressions of aging markers (GLS1 and p16) and inflammation marker (IL-6) using qPCR at 48 hours after treatment.

RESULTS:

Type3 showed significantly higher mRNA expression of GLS1 and positive immunostaining compared to Typel (Fig.1). The histoscore (H-score) was
significantly higher in Type 3 (Fig.1). Type3 cells exhibited significantly lower cell viability than Typel, and GLSI inhibitor (G-I) increased cell viability
specifically in Type3 (Fig.2). Additionally, GLS1 inhibitor significantly reduced the mRNA expression of GLS1, p16, and IL-6 in Type3 (Fig.3). However,
Typel did not show significant changes in cell viability or mRNA expression with GLSI inhibitor (G-I) treatment (Fig.3).

DISCUSSION:

In Stump Type 3 RCT, the rotator cuff is considered to be highly fragile and degenerated. Our study revealed elevated expression of GLS1 in Type3,
suggesting GLS1 may play a role in the pathogenesis of Stump Type3 RCT. Additionally, GLS1 inhibitors showed potential in enhancing cell viability
and reducing aging and inflammation markers specifically in Type3 rotator cuff-derived cells, indicating their possible anti-aging and anti-inflammatory
effects. Preoperative administration of GLS1 inhibitor might improve the fragility of the torn rotator cuff site.

SIGNIFICANCE:
GLS1 expression was elevated in Stump Type3 RCT compared to Typel. GLS1 inhibitor improved cell viability and reduced aging and inflammation
markers in Type3 rotator cuff-derived cells.
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Fig.1 (a) mRNA expression of GLSI. (b) GLS1 immunostaining
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