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Relationship between hemodynamic changes of retina and morphology of retinal
vessel in diabetic rats
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Abstract: Objective To monitor the development process in diabetic retinopathy (DR) by color Doppler imaging (CDI), retinal
vessel digest preparations, and histopathology, and to investigate the relationship between the hemodynamic changes of retina and
retinal vessel morphology in diabetic rats. Methods Diabetic rats were induced by ip administration of Streptozotocin. The
hemodynamic changes of central retina artery (CRA) of the right eyes of rats in the model group and control group were detected with
CDI in diabetic duration of 2, 4, and 6 months, respectively. The right eyes of rats were dissected to make retinal vessel digest
preparations to calculate endotheliocyte/perithelial cell ratio, the left eyes of rats were dissected for histopathology tests. Results
There was significant difference of CRA hemodynamics between diabetic and normal rats in diabetic duration of two months. In
contrast, the loss of pericapillary cells and hyperplasia endothelial as the only early changes of DR were demonstrated in 4 and 6
months diabetic rats in retinal digest preparations. Under the light microscope, the neovascularization, haemorrhage, and effusion in
retina interior were observed at this time. Conclusion The results show that the retinal hemodynamics could display abnormal
changes and become more serious with the progress of the disease, and suggest that the reduction of retinal blood flow and blood dabbling
be important causes of DR in the early stage of diabetes. In the early stage of diabetes, corresponding treatment should be taken before the
onset of DR to improve blood supply of the retina, which may postpone or reverse the incidence and development of DR.
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Table 1 Body weight changes in diabetic rats (x+s,n=10)
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Table 2 Blood glucose changes in diabetic rats (x+s,n=10)
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Table 3 Hemodynamic changes of CRA in diabetic rats (x +s,n=10)
415 e H = : = A mlﬁzﬁij ki
Max/(mm-s ) Min/(mm-s ) MV/(mm-s ") PI RI
X R 2 259445 152443 18.6+4.0 0.61+0.26 0.41+0.14
4 23.6+2.9 149422 17.6+2.0 0.50%0.19 0.36+0.10
6 21.2+3.6 152+4.0 17.0£3.0 0.36+0.20 0.28+0.15
R 2 105+£1.7" 58422 82+1.6™ 0.60+0.25 0.45+0.18
4 82+1.07" 484077 6.240.6™" 0.5410.19 0.40+0.11
6 9.84+1.9™ 54+1.77 76127 0.584+0.27 0.45+0.18
55X A LR P<0.001
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P<0.001 test vs control group
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Table 4 Changes of endotheliocyte/perithelial cell ratio

of digest preparation in diabetic rats (n=10)
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P<0.001 vs control group
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Fig. 1 Retina microvessels of digest preparation in rats
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Fig. 2 Graphs of crystalline lens in rats
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Fig. 3 Graphs of retinal tissue in rats
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