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Abstract  

 

Rebound tonometry is an accurate method of measuring intraocular pressure (IOP) that is easy to perform and does not 

involve the use of anesthesia. This, together with biological and genetic advances contributes to the use of ocular 

etiopathogenetic data of rats. The aim of the study was to evaluate the applicability, reproducibility and accuracy of a 

rebound tonometer in measuring IOP in rats. IOP was measured three times, at different time intervals, in 40 male and 

female Sprague Dawley rats, 10 weeks old. The animals studied were kept in normal living conditions, not subject to 

external stress. The mean IOP expressed consecutively of six successive measurements for each eye was determined with 

the iCare TonoVet rebound tonometer. The readings generated gave IOP values between 13.3 - 14.5 mmHg in males and 

12.6-16.1 mmHg in females. There were no significant differences between the eyes in terms of the values obtained in a 

measurement so the variability was 0.02 mmHg. Rebound tonometry is convenient, can be used without topical anesthesia 

and provides fast and accurate results. These can be useful to the clinician, when we talk about the rat as a pet or to 

scientists, when the rat is chosen as an animal model for various biomedical research.  
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In experimental research involving the eye, 

it is desirable to use animal models that are easy to 

handle and less expensive such as rats. The 

physiology and pathophysiology of the rat has 

already been studied, at present there is enough 

information worthy of consideration when 

studying optic nerve damage, ocular inflammation 

or glaucoma.  

Any animal model for glaucoma research, 

for example, requires accurate and reproducible 

measurements of intraocular pressure (IOP) which 

is an accepted risk factor for this condition 

(Mermoud et al., 1994). Lately, the animal models 

preferred by ophthalmologists, are rodents  

From an anatomical point of view, the rat's eye 

presents the head of the optic nerve obstructed by 

a series of arteries and veins arranged in the form 

of a disc that enters the lower neural portion of the 

optic nerve head. This can be considered a 

significant difference from the anatomy of the 

human eye, where blood vessels are already inside 

the optic nerve, at the entrance to the eyeball. 

Histologically, in cross-section, the neuronal 

portion of the head of the optical rat nerve has an 

oval shape at the level of the Bruch membrane and 
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sclera, with the short axis oriented vertically 

(Morrison et al., 2015). 

Another important feature of the optic nerve head 

of the rat is the absence of the collagen cribrosa 

lamina, in rodents, being replaced by "glial lamina" 

(Sun et al., 2009) which is made up of astrocytes 

oriented over the scleral canal and perpendicular to 

the axonic fascicles (Tehrani et al., 2014 ). Thus, 

the glial cribrosa lamina of the rat contains 

numerous relationships that will help us use these 

animals to understand how the cellular biology of 

the optic nerve head responds to increases and 

fluctuations in IOP and affects axonal lesions in 

human glaucoma (Burgoyne C.F., 2011). 

The blood supply to the head of the optic 

nerve of the rat is made through the ophthalmic 

artery, as in primates that immediately under the 

optic nerve trifurcate, in two long posterior ciliary 

arteries and the central retinal artery. The latter, 

entering the lower globe of the optic nerve, 

provides capillary beds of the retinal nerve fiber 

layer and the anterior portion of the head of the 

optic nerve. All these capillary beds either pass into 

the central vein of the retina or into the veins that 

are in the sheath of the optic nerve. The veins of the 

optic nerve sheath also communicate with the 
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