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Advances in research of photothrombotic stroke models
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[ Abstract]  Stroke is characterized by high mortality, disability, and recurrence rate, and is a disease with
unsatisfactory therapies. Hemorrhage and ischemic strokes are the two main types of stroke, with the latter accounting for
80% of all cases. Research has been conducted on the development of effective drugs to prevent and treat stroke, and the
establishment of a convenient and practical model is an important part of pathologic mechanism research and the drug
screening process. Among ischemic stroke models, the photothrombotic stroke model is increasingly used because of its
unique advantages such as its simple operation, very low mortality rate, no requirement for craniotomy, and the fact that it
is less traumatic than other models. It can adjust the position of the region of the brain where the laser light strikes to control
the location of blood clots, change the dosage of the photosensitizing dye, and the intensity and time of laser irradiation to
affect the size of focal ischemic formation. It is also suitable for research into the cellular and molecular mechanisms of
neurodegeneration, neuroprotection, and neurogenesis during ischemic stroke, and the development of anti-stroke agents.
This paper summarizes the mechanisms, advantages, and disadvantages of the photothrombotic stroke model and its

applications in drug development.
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Figure 1 Schematic diagram of the induction of photothrombotic stroke



138 I A B A

A20194E 8 A5 29 555 8 1 Chin J Comp Med, August 2019, Vol. 29,No. 8

Photothrombotic

—_ { Microvascular injury ]

¥ \
l Platelet activation ] Fibrin clot

BBB dysfunctlon
e & \

[ vascular occlusion ]

[ Focal cerebral hypoperfusion ]

Cerebral
damage

Post |sch emic
inﬂammation

Cytoskeletal
disru ptlon

1' Oxygen and glucose ]
dg:rlvatlon

Glutamate
ATPdepletmn lé exc|tot0XlC|ty

Mitochondrial 4 Caz lnﬂux
damage

—> Cell death

\

Oxldatlve stress

B2 Sl h KR AL 7 2

Figure 2 Schematic diagram of the damaging mechanism of photothrombotic stroke
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