
Lorem ipsum

Lorem ipsum dolor sit amet, consectetuer 
adipiscing elit, sed diam nonummy nibh 

euismod tincidunt ut laoreet dolore magna 
aliquam erat volutpat. Ut wisi enim ad minim 

Lorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy nibh euismod tincidunt ut laoreet dolore 

Day 3

A novel three-dimensional imaging and assessment 
of the New Zealand White rabbit eye 

L. Andrews-Jones1, G. Ferron2, R. Nie1, J. Masterson1, J. Shen1, J. Rowe1, S. Linehan2, T. Ragan2

AbbVie, Inc.1, TissueVision, Inc.2 
Corresponding author: gferron@tissuevision.com

When attempting to evaluate and understand ocular pathologic processes, histologic 
methods allow the most detailed morphologic evaluation of ocular changes but are limited 
to two-dimensional (2D) imaging. These can be compared back to in-life morphologic 
evaluations from modalities such as OCT and fundoscopy but special stains and detail is 
lacking. There is great benefit for many questions to be able to evaluate the full, intact 
structure of the eye with three-dimensional (3D) modeling. Histologic preparation of the eye 
requires technical expertise to maintain the structures, especially the retina, in anatomically 
correct alignments for pathology evaluation. 

Rabbits are one of the most commonly used species in ocular studies, yet rabbit eyes are 
notoriously one of the most technically difficult eyes to work with and achieve sufficient 
histologic preparations for.  Here we report a novel 3D assessment of the New Zealand 
White rabbit eye using the TissueVision, Inc. (TVI) TissueCyte Serial Two-Photon Plus 
(STP2) imaging platform. 

Tissue Preparation
Eyes were excised intact from young adult New 
Zealand White rabbits. The tissue was fixed via 
immersion fixation in Davidson’s fixative for 24 
hours at room temperature. 

A red formalin safe lab ink was applied to the 
exterior of the eye as a dorsal marker to maintain 
sample orientation between eyes. Following, the 
eyes were transferred to 70% ethanol. 

Before processing, samples were placed in a 1X 
PBS and 0.1% sodium azide solution. Eyes were 
embedded in an agarose block and polymerized in 
an embedding matrix to provide stability for 
sectioning. 

STP2 Imaging
Explants were sectioned serially with 100 um thickness 
and imaged with a TissueCyte Serial Two-Photon 
system to visualize tissue autofluorescence and 
collagen fibril signatures using second harmonic 
generation (SHG) imaging.

A 16X Nikon water immersion objective was utilized 
to produce 1.38 micron per pixel resolution data. An 
excitation wavelength of 920 nm provided an emission 
spectrum of  > 560 nm (channel 1), 500-550 mn 
(channel 2), and 442-478 nm (SHG, channel 3). 

Gross tissue anatomical features could be readily 
visualized from the autofluorescence (channel, 1 
channel 2). The collagen within the dornea and sclera 
could be readily distinguished with SHG signatures 
(channel 3).

 

Introduction Experimental Design

Conclusion

Results

High-resolution fully aligned datasets were produced for each eye. Targeted regions of 
muscle, retina, iris, ciliary body, and lens were visualized via autofluorescence. An 
assessment of collagen in the cornea and sclera revealed distinctive collagen fibril bundle 
organization. 

The ability to process intact New Zealand White rabbit eyes using the STP2 imaging platform demonstrates a 
novel method to produce a 3D model of total gross morphology and collagen signatures of the cornea and sclera. 
This finding elucidates great potential for the future evaluation of disorders of the eye.  
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Figure 1. TissueCyte processing pipeline.

Impact Statement

This proof-of-concept study used 100 micron-thick sections.  Future studies will look at thinner sections, and 
collection of slices of interest for further histologic processing using traditional methods for detailed morphologic 
evaluation in targeted areas of the 3D structure.  The combination of these methods will allow both the traditional 
evaluation of lesions in the eye and a 3-D reconstruction of the eye as a whole with relative positioning, with 
future application in evaluating pharmacodynamics and pharmacokinetics of drug treatment.
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Figure 5. 3D rendering from the anterior pole of a rabbit eye pair showing autofluorescence (red, green) and SHG collagen (blue) signals.Figure 4. 3D rendering of rabbit eye showing autofluorescence (red, green) and SHG collagen (blue) signals. 
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Figure 3. 2D two photon image of rabbit 
eye showing autofluorescence (red, 
green) and SHG collagen (blue) signals.  
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Figure 2. 2D two photon image of rabbit 
eye showing autofluorescence (red, 
green) and SHG collagen (blue) signals.  


