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Experimental study of CNA35-targeted fluorocarbon nanoparticles—based
ultrasound molecular imaging for the detection of renal fibrosis in
rats with diabetic nephropathy
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ABSTRACT Objective To prepare targeted fluorocarbon nanoparticles (PFP=NPs) labeled with the collagen marker
CNA35, and to explore application value for ultrasound molecular imaging in detecting renal fibrosis in rats with diabetic
nephropathy (DN).Methods Non-targeted PFP-NPs and CNA35-targeted PFP-NPs labeled with fluorescent markers were
prepared.The induction of human renal tubular epithelial cell HK-2 mesenchymal transformation and collagen deposition were
mediated by transforming growth factor—(.The non—targeted PFP—NPs and targeted PFP—NPs were subsequently co—incubated
with cells, followed by observation of the cellular fluorescence signal using a fluorescence microscope.The DN rats model were
established and divided into a non—targeted group and a targeted group, 10 rats in each group.The non-targeted PFP-NPs and

CNA35-targeted PFP=NPs were intravenously administered to the two groups, respectively. Ultrasound molecular imaging was
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used to detect the signal intensity of renal ultrasound molecular imaging in DN rats in two groups at 10 min and 30 min after
intravenous administration. The DN rats were put to death, then the kidney tissues were collected for detecting the fluorescence
signals emitted by PFP=NPs and type [ collagen.The expression and percentage of staining area for type I collagen in
renal tissue were analyzed by immunohistochemisiry, and the correlation between the signal intensity of renal ultrasound
molecular imaging and the distribution percentage of type I collagen was analyzed.Results The fluorescence signal intensity
of human renal tubular epithelial HK-2 cells incubated with CNA35-targeted PFP—NPs was higher than that of cells incubated
with non—targeted PFP-NPs(388.21+15.28 vs. 25.79+3.62) , with a statistically significant difference (P<0.05).The fluorescence
signal intensity of PFP—NPs in the renal tissue of DN rats in the targeted group was higher than that of non—targeted group
(946.02+83.55 vs. 73.69+21.72) , with a statistically significant difference (P<0.05).There was no significant difference of
fluorescence signal intensity of type I collagen between the targeted group and the non—targeted group (969.07+96.67 vs.
943.39+106.18).The in vivo ultrasound molecular imaging demonstrated that the signal intensity of renal ultrasound molecular
imaging of DN rats in the targeted group was higher than that of the non—targeted group at both 10 min and 30 min after intravenous
administration (8.37+1.27 vs. 9.73+1.25,1.92+0.25 vs. 2.08+1.32), with statistically significant differences (both P<0.05).
Correlation analysis showed a positive correlation between the signal intensity of renal ultrasound molecular imaging and the
distribution percentage of type I collagen (r=0.838, P<0.001). Conclusion ~CNA35-targeted PFP-NPs were successfully
prepared and demonstrated specific binding to collagen—enriched renal regions, enabling targeted ultrasound molecular imaging
of renal fibrosis in DN rats.
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