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Secreted Protein Acidic and Rich in Cysteine, is a type of extracellular matrix protein. SPARC is
involved in various biological processes, including cell adhesion, proliferation, differentiation, and
angiogenesis. It is expressed in a wide range of tissues and has been implicated in various diseases,
including cancer, fibrosis, and cardiovascular disease. SPARC is also known by other names, such as
osteonectin or BM-40, and is encoded by the SPARC gene.

Matricellular proteins have been implicated in pathologies after subarachnoid hemorrhage (SAH). To
find a new therapeutic molecular target, a study aimed to clarify the relationships between serially
measured plasma levels of a matricellular protein, secreted protein acidic and rich in cysteine
(SPARC), and delayed cerebral ischemia (DCI) in 117 consecutive aneurysmal SAH patients with
admission World Federation of Neurological Surgeons (WFNS) grades I-III. DCI developed in 25
patients with higher incidences of past history of hypertension and dyslipidemia, preoperative WFNS
grade III, modified Fisher grade 4, spinal drainage, and angiographic vasospasm. Plasma SPARC levels
were increased after SAH, and significantly higher in patients with than without DCI at days 7-9, and
in patients with VASOGRADE-Yellow compared with VASOGRADE-Green at days 1-3 and 7-9. However,
there were no relationships between plasma SPARC levels and angiographic vasospasm. Receiver-
operating characteristic curves differentiating DCI from no DCI determined the cut-off value of plasma
SPARC ≥ 82.1 ng/ml at days 7 - 9 (sensitivity, 0.800; specificity, 0.533; and area under the curve,
0.708), which was found to be an independent determinant of DCI development in multivariate
analyses. This is the first study to show that SPARC is upregulated in peripheral blood after SAH, and
that SPARC may be involved in the development of DCI without angiographic vasospasm in a clinical
setting 1).

Secreted protein acidic and rich in cysteine (SPARC) was widely expressed in Vascular Smooth Muscle
Cells (VSMCs) of human intracranial aneurysms (IAs) and could reduce the capability of self-repair.
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This indicates that SPARC may play a role in the promotion of IAs formation and progression, but the
mechanism remains unclear. In a study, Tao et al. further investigated whether SPARC could induce
phenotypic modulation of Human Brain Vascular Smooth Muscle Cells (HBVSMCs) and sought to
elucidate the role of SPARC-mediated autophagy involved in it. The results demonstrated that SPARC
inhibited the expression of contractile genes in HBVSMCs and induced a synthetic phenotype. More
importantly, SPARC significantly up-regulated multiple proteins including autophagy marker
microtubule-associated protein light chain 3-II (LC3-II), Beclin-1, and autophagy-related gene 5(ATG5).
Furthermore, SPARC could promote p62 degradation. The autophagy inhibitor 3- methyladenine (3-
MA) significantly blocked SPARC-induced phenotypic modulation of HBVSMCs. We further sought to
elucidate the molecular mechanism involved in SPARC-induced autophagy, and found that SPARC
could activate the AMPK/mTOR signaling pathway in HBVSMCs. AMPK could be pharmacologically
inhibited by Compound C (CC), which significantly decreased the phosphorylation of AMPK into p-
AMPK, increased the phosphorylation of mTOR into p-mTOR, and decreased LC3-II, Beclin-1 and ATG5
levels. This suggested that activated AMPK/ mTOR signaling is related to SPARC-mediated autophagy.
These results indicated that SPARC plays a role in the phenotypic modulation of HBVSMCs through
autophagy activation by AMPK/mTOR signaling pathway 2).
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