
ЦИТОЛОГИЯ  том 63  № 2  2021

ОЦЕНКА УРОВНЯ RAGE В КЛЕТКАХ ГЕМАТОЭНЦЕФАЛИЧЕСКОГО БАРЬЕРА 183

Ueno M., Chiba Y., Matsumoto K., Nakagawa T., Miyanaka H.
2014. Clearance of beta-amyloid in the brain. Curr. Med.
Chem. V. 21. P. 4085. 
https://doi.org/10.2174/0929867321666141011194256

Wan W., Cao L., Liu L., Zhang C., Kalionis B., Tai X., Li Y., Xia S.
2015. Aβ(1-42) oligomer-induced leakage in an in vitro
blood-brain barrier model is associated with up-regulation
of RAGE and metalloproteinases, and down-regulation of
tight junction scaffold proteins. J. Neurochem. V. 134.
P. 382. 
https://doi.org/10.1111/jnc.13122

Welikovitch L.A., Carmo S.D., Maglóczky Z., Szocsics P., Lőke J.,
Freund T., Cuello A.C. 2018. Evidence of intraneuronal Aβ
accumulation preceding Tau pathology in the entorhinal
cortex. Acta Neuropathol. V. 136. P. 901. 
https://doi.org/10.1007/s00401-018-1922-z

Yamada K., Hashimoto T., Yabuki C., Nagae Y., Tachikawa M.,
Strickland D.K., Liu Q., Bu G., Basak J.M., Holtzman D.M.,
Ohtsuki S., Terasaki T., Iwatsubo T. 2008. The low density
lipoprotein receptor-related protein 1 mediates uptake of
amyloid beta peptides in an in vitro model of the blood-
brain barrier cells. J. Biol. Chem. V. 283. P. 34554. 
https://doi.org/10.1074/jbc.M801487200

Yamamoto Y., Liang M., Munesue S., Deguchi K., Harashima A.,
Furuhara K., Yuhi T., Zhong J., Akther S., Goto H., Eguchi Y.,
Kitao Y., Hori O., Shiraishi Y., Ozaki N. et al. 2019. Vascular
RAGE transports oxytocin into the brain to elicit its mater-
nal bonding behaviour in mice. Commun. Biol. V. 2. P. 76. 
https://doi.org/10.1038/s42003-019-0325-6

Yu Q.C., Song W., Wang D., Zeng Y.A. 2016. Identification of
blood vascular endothelial stem cells by the expression of
protein C receptor. Cell Res. V. 26. P. 1079. 
https://doi.org/10.1038/cr.2016.85

Assessment of the Level of Rage in Cells BloodBrain Barrier 
in Experimental Alzheimer’s Disease

Ya. V. Gorinaa, *, E. D. Osipovaa, A. V. Morguna, E. B. Boytsovaa, O. L. Lopatinaa, and A. B. Salminaa

aResearch Institute of Molecular Medicine and Pathobiochemistry, Voino-Yasenetsky Krasnoyarsk State Medical University,
Ministry of Health of the Russian Federation, Krasnoyarsk, 660022 Russia

*e-mail: yana_20@bk.ru

Alzheimer’s disease is a progressive neurodegenerative disorder in which the accumulation of β-amyloid and neu-
rofibrillary tangles is a determining pathological sign. Activation of RAGE plays a decisive role in the production
and aggregation of β-amyloid, formation of neurofibrillary tangles and degeneration of neurons. The aim of this
work is to assess the influence of RAGE and its ligands – β-amyloid (Aβ1-42) on endothelial cells of cerebral mi-
crovascular in model blood-brain barrier (BBB) in vitro with experimental Alzheimer’s disease. Modeling of exper-
imental Alzheimer’s disease in vitro caused a significant (P ≤ 0.05) increase expression of RAGE on endothelial cells
and decrease in the transendothelial electric resistance (TEER) in both the static and dynamic models BBB. How-
ever, suppressed expression of RAGE led to a persistent and long-term increase value of TEER. In this case, the li-
gand RAGE – Aβ1-42 – caused reduced parameters of TEER. Alzheimer’s disease is accompanied by pathological
changes in the expression of RAGE on endothelial cells, thereby leading to altered structural and functional integrity
of the BBB. Blocking the RAGE expression in cerebral endothelial cells inhibits development of endothelial dys-
function and restores integrity of BBB impaired by the action of β-amyloid.
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