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Establishment of an animal model of no-reflow ischemic stroke and the multidimensional evaluation system.
YANG Xinxuan, TIAN Hao, ZHAO Jiahui, ZHENG Lina, LIU Liping. Beijing Tiantan Hospital, Beijing 100050, China. Tel:
010-59978585.

[Abstract] Objective The purpose of this study was to explore a suitable method to model no—reflow
phenomenon following ischemic stroke and to evaluate perfusion decrease from multiple perspectives. Methods Laser
scatter contrast imaging and two—photon live imaging were used to compare transient middle cerebral artery occlusion in
C57BL/6 and BALB/c mice and perfusion alterations in BALB/c mice with 1 or 1.5 h of ischemia. Several imaging
techniques including laser scatter contrast imaging, low and higher magnification images of perfused brain slices and two—
photon microscopy to monitor erythrocyte flow rate and flux were used to assess in vivo dynamics as well as whole brain

sections and microvasculature for decreased cerebral perfusion after transient middle cerebral artery occlusion. Infarct size
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and behavioral deficits were assessed with microtubule—associated protein 2 staining and behavioral scoring. Results In
C57BL/6 mice, most capillaries in the middle cerebral artery region remained flowing during ischemia, whereas most
capillaries were blocked in BALB/c mice. In addition, cortical perfusion at 24 h of recanalization was significantly reduced
to 76.1% of baseline following 1.5 h of ischemia in BALB/c mice (P=0.046 compared with the sham group), whereas for it
was reduced to 79.9% following 1h of ischemia which was not significantly different from the sham group (P=0.299).
Transient middle cerebral artery occlusion in BALB/c mice for 1.5 h resulted in a reduction in whole=brain perfusion to
75.1% (P<0.001 compared with the sham group), and erythrocyte flow rate assessed by two—photon live—imaging of
erythrocyte flow on the cortical surface of the middle cerebral artery basin was reduced to 50.3% of baseline levels at 24 h
of recanalization (P=0.010 compared with the sham group ), and erythrocyte flux decreased to 38.9% of baseline levels (P=
0.010 compared with the sham group); high—-magnification imaging of sections assessed an approximately 76% reduction in
the length of capillaries with perfusion (P=0.0001 compared with the sham group), and a reduction in the fraction of the
total volume occupied by perfused capillaries by an approximately 76% reduction (P<0.001 compared with the sham—
operated group). Microtubule—associated protein 2 staining suggested that transient middle cerebral artery occlusion for
1.5 h in BALB/c mice resulted in infarcts that accounted for approximately 36% of the total cerebral area and behavioral
scores elevated to 9, suggesting behavioral deficits. Conclusion Transient ischemia in BALB/c mice for 1.5 h resulted in
a significant decrease in cerebral perfusion as well as capillary no—reflow and thus can model the no-reflow phenomenon
following ischemic stroke. The combination of laser scatter contrast imaging, low magnification and higher magnification
images of perfused brain slices, and two—photon microscopy live imaging allows for a multifaceted assessment of perfusion
changes.
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Fig. 1 Scattered representative images of C57BL/6 mice sham group
and tMCAO 1 h group at multiple time points showing cortical perfu-
sion
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Tab.1 Changes in cerebral blood flow in mice assessed by laser scatter contrast imaging (¥ + s,n=5)
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Fig.2  Comparison of two—photon in vivo imaging of blood flow at multiple time points in C57BL/6 and BALB/c mice
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Fig.4 Decreased cerebral blood flow due to transient middle cerebral artery occlusion in BALB/c mice for 1.5 h
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Fig.5 Transient middle cerebral artery occlusion in BALB/c mice for 1.5 h results in no cerebral microvascular re—flow
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Fig.6 Transient middle cerebral artery occlusion in BALB/c mice for
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