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Phase-contrast microscopy of the primate retina 
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Summary. The study of hematoxylin and eosin stained 
thick sections (15 pm) of the primate retina with the phase- 
contrast microscope provided a means for the selective 
demonstration of many cellular structures that could not 
be resolved with the same degree of detail which was 
possible when bright-field microscopy was used, or when 
phase-contrast microscopy was employed to examine 
unstained material. The H & E-stain greatly enhanced the 
phase-contrast image, so that cytoplasmic structure, fiber 
trajectories, and gross synaptic detail of the retina could 
be demonstrated to better advantage. 
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lntroduction 

Since the discovery of phase-contrast microscopy by 
the Dutch physicist Zernike (Zernike, 1935) in the early 
1930's, and its subsequent development by Koehler and 
Loos (Koehler and Loos, 1941) in the early 1940's, its 
principal use in biology has been the examination of thin 
unstained histological material as well as living and dead 
microorganisms, although there has been some 
investigations performed on stained and supravitally stained 
material (Barer, 1947, 1948; Shanklin and Azzam, 1965; 
Muro, 1966). Fix pointed to the advantage of using phase- 
contrast in examining stained thick sections of the central 
and peripheral nervous systems (Fix, 1970, 1975). 
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The primary object of this study was to study H & E- 
stained thick sections of the primate retina with phase- 
contrast microscopy. It was anticipated that differences in 
the refractive indices of various cellular organelles and their 
surrounding retinopil would render visible structures that 
could not or only unsatisfactorily be resolved by the use 
of bright-field microscopy. 

Materials and methods 

The eyes of Rhesus monkeys, Macacus rhesus, were 
enucleated from anesthetized animals. The globes were 
injected with Bouin's solution to insure immediate 
infiltration of the retina, and then left in the same fixative 
for 48-72 hours. The entire globe was embedded in 
celloidin. Thick serial sections (15pm) were cut in the 
vertical plane and stained with hematoxylin and eosin. 

Al1 observations and microphotographs were made 
with a Zeiss photomicroscope 11 equippend with the 
following phase-contrast and bright-field optics: 1) 10.8mm 
Neofluar 16/0.40, 2) 7. lmm Neofluar 2V0.60, 3) 1.6mm 
plan-apochromat 100/1.3 oil, and 4) an acromatic-aplanatic 
phase-contrast condensor, N.A. 1.4. Kodak Panatomic-X 
film with a green filter was used. 

Results 

Figure 1 represents a hematoxylin and eosin section of 
the parafoveal retina located 1.27mm from the fovea in the 
inferior hemiretina of Macacus rhesus, and photographed 
with bright-fields optics. Although the classic ten layers of 
the retina are visible in bright-field, only the pigment 
epithelial layer (PE), the outer nuclear layer (ON), the inner 
nuclear layer (IN), and the ganglion cell layer (GC) are seen 
to good advantage. The non-cellular layers of the retina, 
with the exception of endothelial cells, glial elements, 










