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Ciliary neurotrophic factor-loaded polyethylene glycol-poly
lactic-co-glycolic acid microbubbles combined with
ultrasound for protection of retinal ganglion cells

WANG Wen-ting', LIU Su'* , WANG Zhi-gang® . ZHOU Xi-yuan'
(1. Department o f Ophthalmology , the Second Af filiated Hospital of Chongqing Medical
Uniwversity , Chongqing 400010, China; 2. Institute of Ultrasonic Imaging , Chongqing
Medical University , Chongging 400010, China)

[Abstract] Objective To prepare and observe the properties of ciliary neurotrophic factor-loaded polyethylene glycol-poly
lactic—co—glycolic acid ultrasound contrast agents (CNTF-PEG-PLGA), and to assess the protection effect of CNTF-
loaded PEG-PLGA microbubbles combined with ultrasound on retinal ganglion cells (RGCs) after optic nerve injury in rats.
Methods CNTF-loaded PEG-PLGA ultrasound microbubbles were prepared using double emulsion technique, and the
properties of the ultrasound microbubbles were observed. Totally 145 adult SD rats were randomly divided into 7 groups.
After optic nerve injury, RGCs were retrograde labeled with the fluorescent tracer fluorogold (FG) to count RGCs number.
The expressions of growth associated protein 43 (GAP-43) were detected by immunohistochemistry on the 3rd day. the
1st, the 2nd and the 4th week after optic nerve injury. The retinal pathological morphology change was observed at differ-
ent times. Results CNTF-loaded PEG-PLGA ultrasound microbubbles were smooth and spherical with a mean size of
(312. 5+57. 35) nm, with the drug loading 0. 298 pg/mg and encapsulation efficiency of 62 35%. There were 93. 60%
CNTF-PEG-PLGA release within 28 days. The results showed that after RGCs were retrograde labeled with FG, the RGCs
count of group G was higher than that of other groups at every time, (all P<C0. 05), but less than group A (P<C0. 05).
The expression of group G was higher than that of other groups (P<C0. 05) on the 1st, the 2nd and the 4th week after optic
nerve injury. PEG-PLGA microbubbles did not induce any histology signs of ocular inflammation after their injection in the
vitreous. Conclusion The ciliary neurotrophic factor-loaded PEG-PLGA microbubbles combined with ultrasound can pro-
tect retinal ganglion cells against after optic nerve injury in rats.
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