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The aim of the work was to examine the effect of intravenous transplantation of human mesenchymal stem cells
(hMSC) carried out on the day of ischemia/reperfusion on the density of the microvascular network, reactivity of
arterial vessels, and tissue perfusion in the cerebral cortex of rats on 7, 14 and 21 day after ischemia. Using an appa-
ratus for studying microcirculation, the density of the entire microvascular network and the density of arterial vessels
in the pial membrane of the sensorimotor cortex of the brain of rats after ischemia/reperfusion (I/R) and intravenous
transplantation of hMSCs. The same device was used to study the reactivity of the pial arteries after axposure to the
acetylcholine (ACh). In parallel, the perfusion (P) in the sensorimotor cortex was measured with a LAKK-M laser
doppler. The most significant decrease in the density of the entire microvascular network and the density of arterial vessels
compared to sham-operated rats were detected during the first 7 days after I/R; by an average of 1.6 and 1.4 times, respec-
tively. Fourteen days after ischemia, these parameters were decreased by 1.4 and 1.2 times, and after 21 days – by 1.2
an 1.3 times, respectively. The reactivity of the pial arteries to ACh in animals after I/R significantly reduced. Seven
days after I/R, the number of dilated arteries decreased by 1.4–1.7 times, 14 days after ischemia – by 1.6–1.9 times
and after 21 days – by 1.2–1.7 times. The perfusion (P) decreased by an average of 1.6 times 21 days after ischemia.
Intravenous administration of hMSC restored the density of the pial membrane microvascular network (at the level
of control animals) in rats after ischemia. Reactivity of the arteries in the cell therapy group also did not differ from
the control values. Twenty-one day after I/R P level was 1.2 times lower than in sham-operated group but statistically
significantly higher than in rats after I/R that did not receive cell therapy. Conclusion: intravenous hMSCs trans-
plantation prevented degradation of the microvascular bed in the cerebral cortex of rats after I/R and preserved the
reactivity of pial arteries at the level of control animals.
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