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Establishment of rabbit model for cell replacement therapies of
diabetes-related eye disorders
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Abstract

Hyperglycemia induces eye disorders that cause visual lesions. A serial of
primary investigations on physiologic/morphological parameters of rabbit eye
disorders induced by diabetes mellitus (DM) are carried out in this three-year proposal.
The objectives of this proposal are to use New Zealand White rabbits for establishing
a complete diabetic animal model on eye disorders. 10 week-old New Zealand White
rabbits were induced to Type | DM by a 100 mg/kg alloxan injection. Body weight,
blood glucose, refraction, lens and fundus examinations were evaluated during the 24
week trail. Electroretinography (ERG) was recorded every 4 weeks as well. The
successful rate of diabetic rabbit induction was 85% (n=34) by blood glucose over
200 mg/dl for 3 weeks. Results showed that increased blood glucose and refraction as
well as decreased body weight were observed in diabetic rabbits when compare to

Control group (P<0.001). There was only one eye with cataract induced by DM
(6.25%, n=16) in control group to compare with the diabetic group (56.25%, n=32).

In addition, a retinal function evaluation by ERG showed that the amplitude of a-wave
in diabetic group is lower (P<0.05) than that in DW group; meanwhile does not
(P>0.05) differ to that in Control group. Based on our data, the rabbit model of

diabetes-related eye disorders is well established for further studies of eye disorders.

Keywords: animal model, diabetes mellitus, eye
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Table 1. Measurements of intraocular pressure (IOP) and refraction on rabbits by age.

Age n IOP (mmHg) Refraction (Diopter)
<3 mouths 13 21.23+3.19 +3.06+0.74
3-4 mouths 18 18.18+4.15 +3.33+0.72
> 4 mouths 8 19.83+3.28 +3.38+1.13

n, numbers of eye.

Value, mean + SD.
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Fig. 1. Ocular examinations on Rex (A-C) and New Zealand White rabbits
(D-F) by slit-lamp biomicroscopy. Iris was observed by diffuse illumination
(A, D). Evaluations of cornea, anterior chamber and lens were performed by
optic section (B, E). Optic disc and vessels were evaluated by slit lamp with
90D lens (C, F).
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Fig. 2. Plasma glucose levels of normal (No 9 -10) and alloxan induced diabetic rabbits
(No 11-16). Data represent mean TSD of eight rabbits in each group. Significant
differences in the glucose levels are detected from the normal rabbit (low) and diabetic
rabbit (high) groups (P <0.001).
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in contrast to that only a few beta-cells are observed in the pancreas of the

(control) injected by saline; (E-H) diabetic rabbit induced by Alloxan injection. Note
that one pancreas is populated by a high proportion of beta-cells in the islets (B-D),

Fig. 3. The histocytological analysis of rabbit pancreatic tissues. (A-D) normal rabbit

chemically induced diabetic rabbits (F-H).
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glucose was observed in diabetic rabbits when compare to Control group (*, P<

(DM). Blood glucose was measured every week in both of groups. Increased blood
0.001).
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Fig. 5. Body weight of health rabbits (Control) and Alloxan induced diabetic rabbits
(DM). Body weight was measured every week in both of groups. Decreased body
weight was observed in diabetic rabbits when compare to Control group (*, P<
0.001).
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Fig. 6. Refraction of health rabbits (Control) and Alloxan induced diabetic rabbits (DM).

Refraction was measured every week in both of groups. Increased Refraction of both
eyes was observed in diabetic rabbits when compare to Control group (*, P<
0.001).
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Fig. 7. Ilustrations show the cataract formation in lens of diabetic
New Zealand White rabbits. (A) normal eye, (C) initial stage of cataract
formation, (B) middle stage e of cataract formation, , (D) last stage e of

cataract formation.
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