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Virtual touch tissue quantification for elastic assessment of hypoxic-ischemic brain damage in newborn rats
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Objective To evauate the feasibility of virtual touch tissue quantification (VTQ) in assessing brain change of newborn rats with varying degrees of hypoxic-ischemic brain damage (HIBD). M ethods
Theright common carotid artery of 30 healthy 7-day-old Wistar neonate rats was separated under anesthesia. Then the rats were randomly divided into ischemia group (n=10, the right common carotid
artery was ligated), asphyxia group (n=10, 1 h after ligation of right common carotid artery, the rats were put in abox of 8% hypoxiafor 30 min) and control group (n=10, no ligation was performed after
anesthesia). VTQ was measured before and 12 h, 24 h, 48 h and 72 h after surgery in three groups. The rats were executed after experiment, and pathological features of the brain were observed under
microscope. Results In ischemiaand asphyxia group, VTQ increased with ischemiatime prolonged. Within 72 h after surgery, VTQ valuesin ischemia group was higher than pre-operation and control
group. VTQ valuesin asphyxia group increased from (0.654 0.04)m/s before surgery to (0.76+ 0.07)m/s at 24 h after surgery. Pathologic results showed that nerve cells reduced in the right cerebral cortex
and hippocampus of asphyxia group, especialy in the right hippocampus. The gliocytes proliferated reactively, edemaoccurred in interstitial tissue of brain and perivascular tissues, and a small amount of
red blood cells could be observed in ependyma area and the periventricular parenchyma. Conclusion With the time of hypoxic-ischemia passing by, brain injury gradually increases, and VTQ values of the
brain also increase in rats. It isfeasible to evaluate the degree of HIBD in newborn rats with VTQ technique.
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