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Effect of refraction and axial length on retinal nerve fiber layer
thickness and optic disc morphology in guinea pigs

LI Tao, ZHOU Xiao-dong, JIANG Han-ran, ZHU Jie

(Jinshan Hospital of Fudan University, Shanghai 201508, China)

[ Abstract] Objective To observe the retinal nerve fiber layer ( RNFL) thickness and optic disc morphology in
guinea pigs by optical coherence tomography (OCT), and to investigate the correlation of spherical equivalent and axial
length with those parameters. Methods Twenty healthy guinea pigs were used in this study. Spherical equivalent and axi-
al length of nine guinea pigs were measured, and retinal nerve fiber layer thickness and optic disc morphology in the guinea
pigs were analyzed by OCT. Results Spherical equivalent of the guinea pigs was positively correlated with average RNFL
thickness, and with superior, temporal, inferior and nasal RNFL thicknesses; while ocular axial length was negatively cor-
related with average RNFL thickness, and with superior, temporal, inferior and nasal RNFL thicknesses. Spherical equiva-
lent and axial length did not correlate significantly with disc edge area, optic disc area, average cup disc ratio, or cup vol-
ume. Vertical cup disc ratio significantly correlated with axial length, but did not with spherical equivalent. Conclusions
The retinal nerve fiber layer thickness in guinea pigs is affected by both spherical equivalent and axial length. When guinea
pigs are used as an animal model of glaucoma, the effect of refractive state and axial length should be considered.

[Key words] Guinea pig; Retinal nerve fiber layer thickness; Optic disc morphology; Optical coherence tomo-
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Fig.1 Analysis of retinal nerve fiber layer thickness and optic disc morphology of the right eye

(‘spherical equivalent; +2 D) in a guinea pig.
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Note. A: Mean retinal nerve fiber layer thickness; B: Superior retinal
nerve fiber layer thickness; C: Temporal retinal nerve fiber layer
thickness; D: Inferior retinal nerve fiber layer thickness; E. Nasal
retinal nerve fiber layer thickness.

Fig.2 Linear regression analysis of the relationship of

spherical equivalent with retinal nerve fiber layer thickness.

® 1 RBEESORE S UL E SR
Tab.1 Correlation between spherical equivalent and mor-

phological parameters of the optic disc in the guinea pigs

240 Parameters R2 P
T AN Disc edge area 0. 050 0. 343
AL Optic disc area 0.014 0.616
FIIFRELEE Mean cup disc ratio 0. 057 0.312
T AL Vertical cup disc ratio 0.162 0.079

PZFL Cup volume 0. 006 0. 740
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