
















654

44 AlKahtane AA, Ghanem E, Bungau SG, et al. Carnosic acid alleviates 

chlorpyrifos-induced oxidative stress and inflammation in mice 

cerebral and ocular tissues. Environ Sci Pollut Res 2020;27(11): 

11663-11670.

45 de Oliveira MR, Peres A, Ferreira GC, et al. Carnosic acid affords 

mitochondrial protection in chlorpyrifos-treated sh-Sy5y cells. 

Neurotox Res 2016;30(3):367-379.

46 Giammaria S, Siesky B, Harris A, et al. Profiling of the peripheral 

blood mononuclear cells proteome by shotgun proteomics identifies 

alterations of immune system components, proteolytic balance, 

autophagy, and mitochondrial metabolism in glaucoma subjects. ACS 

Omega 2025;10(15):14866-14883.

47 Wang LX, Wei X. T cell-mediated autoimmunity in glaucoma 

neurodegeneration. Front Immunol 2021;12:803485.

48 Rao YQ, Zhou YT, Zhou WC, et al. mTORC1 activation in Chx10-

specific Tsc1 knockout mice accelerates retina aging and degeneration. 

Oxid Med Cell Longev 2021;2021:6715758.

49 Vernazza S, Tirendi S, Bassi AM, et al. Neuroinflammation in primary 

open-angle glaucoma. J Clin Med 2020;9(10):3172.

50 Ahmed CM, Johnson HM, Lewin AS. Corneal application of SOCS1/3 

peptides for the treatment of eye diseases mediated by inflammation 

and oxidative stress. Front Immunol 2024;15: 1416181.

51 Wagner N, Reinehr S, Palmhof M, et al. Microglia activation in retinal 

ischemia triggers cytokine and toll-like receptor response. J Mol 

Neurosci 2021;71(3):527-544.

52 Harari OA, Liao JK. NF-κB and innate immunity in ischemic stroke. 

Ann N Y Acad Sci 2010;1207(1):32-40.

53 Lin CY, Chen JH, Fu RH, et al. Induction of pi form of glutathione 

S-transferase by carnosic acid is mediated through PI3K/Akt/NF-

κB pathway and protects against neurotoxicity. Chem Res Toxicol 

2014;27(11):1958-1966.

54 Yu YB, Weng Y, Guo J, et al. Association of glutathione S transferases 

polymorphisms with glaucoma: a meta-analysis. PLoS One 

2013;8(1):e54037.

55 Liu AH, Wang LM, Feng Q, et al. Low expression of GSTP1 in the 

aqueous humour of patients with primary open-angle glaucoma. J 

Cellular Molecular Medi 2021;25(6):3063-3079.

56 Dai W, Zheng P, Luo DQ, et al. LPIN1 is a regulatory factor associated 

with immune response and inflammation in sepsis. Front Immunol 

2022;13:820164.

CA mechanism in POAG


