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Abstract

e AIM. To assess the affect of ketamine and xylazine
(ketamine/xylazine) to the transient lens opacity in mice.
e METHODS: Kimba mice (n =10) and wild-type mice
(wt, n=8) were sedated with intraperitoneal injection of
ketamine (60mg/kg for mice) and xylazine (10mg/kg) at
4.8, 12 and 16 weeks old respectively. Pupils were dilated
with tropicamide 25g/L alone to allow imaging lens status
and retina using Spectralis HRA + OCT.

¢ RESULTS: All Kimba mice and wt presented extreme
proptosis, suppression of the eye-blink reflex, corneal
surface drying and lens opacities which occurred as early
as 21 £+ 6 minutes after giving anesthesia and the lens
opacities lasted up to 150 £ 24 minutes.

e CONCLUSION: Ketamine/xylazine can cause transient
lens opacity that may be related with the drugs’ side-
effect.
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INTRODUCTION
S pectralis HRA + OCT offers a combination of OCT
imaging with fluorescein angiography (FA). The system
can track ocular movement and image the mice retina
longitudinally with high accuracy. Combined administration of
ketamine and xylazine is used increasingly for safe, effective
anesthesia of small laboratory animals. We reported that mice
injected with ketamine and xylazine at doses recommended for
effective anesthesia!'~ developed transient lens opacities that
interfere with the retinal imaging using HRA + OCT.
MATERIALS AND METHODS
Materials Kimba mice(n =10) and wild type mice(wt, n =8)

in the study were divided into 4 groups (4, 8, 12 and 16
weeks old group). All the mice were housed in cages at a
constant temperature of 22°C, with a 12 : 12h light/dark
All  animal

procedures were performed in accordance with the ARVO

cycle, and food and water were available.

statement for the use of animals in ophthalmic and vision
research and with approval from the animal ethics committee
at the University of Western Australia, Australia.

Methods Mice were anesthetised with ketamine (60mg/kg
intraperitoneal, Morris Plains, NJ) and xylazine ( 10mg/kg
intraperitoneal , Leverkusen, Germany) 0. ImL. Kimba mice
(n=10) and wt (n =8) were examined at 4,8,12 and 16
weeks postnatal respectively. Following pupil dilation (25g/L
tropicamide, Alcon, Fort Worth, TX), the retinal image and
lens status were examined using Spectralis HRA + OCT
(Heidelberg, Germany) at equally spaced angular orientations
(30°) and both eyes were examined.

RESULTS

All Kimba mice and wt presented extreme proptosis,
suppression of the eye-blink reflex, corneal surface drying and
lens opacities which occurred as early as 21 +6 minutes after
giving anesthesia. Total cataract formed in 30 + 7 minutes
(Figure 1) and the lens opacities lasted up to 150 +24 minutes
since the mice waked up from anesthesia.

The FA image became vague and OCT scan could not be
completed because of lens opacity (Figure 2). The retina can
not be imaged any more when total cataract is formed.
DISCUSSION

Mice are important model organisms in many fields of science.
Spectralis HRA + OCT is a novel method of retinal imaging.
When we used HRA + OCT to analyze the retinal vascular and
retinal thickness change in Kimba and wt mice, all the mice
presented proptosis and lens opacities after intraperitoneal
ketamine/xylazine anesthesia. Lens opacities occurred as
early as 21 + 6 minutes after the beginning of anesthesia and
total cataract formed in 30 +7 minutes and the retina can not
be imaged any more by HRA + OCT. The lens opacities lasted
up to more than 150 + 24 minutes since the mice waked up
from anesthesia. Mice given the same drug doses were
similarly affected. We think that the lens opacity is induced
by the ketamine and xylazine side-effect. It was reported that
ketamine can cause reversible changes in the rat brain and
40mg/kg may result in fluid-filled cavities appearing inside
cells. The cavities disappeared after several days'”. In a
study of 9 daily ketamine users, biopsies revealed epithelial
denudation and inflammation with a mild eosinophilic infiltrate” .
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Figure 1 Lens opacity after anesthesia in mice
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A The eye with contact lens; B: Clear lens 5 minutes after anesthesia; C: Partial lens

opacity formed 21 +6 minutes after anesthesia; D: Total cataract formed 30 =7 minutes after anesthesia.

Figure 2 HRA + OCT examination A: Testing; B: Cataract and proptosis in two mice; C; Vague FA and OCT because of lens opacity.

Some reports found that expression of TNF-alpha and VEGF
increased in the aqueous humor of the patients undergoing
ketamine anesthesia'*'. Others thought the appearance of lens
opacities were associated to varying degree with proptosis,
suppression of the blink reflex and corneal surface drying'.
Ketamine/xylazine anesthesia can facilitate the development of
UVR-induced cataract in the rats”” . A plausible explanation of
ketamine/ xylazine-induced transient lens opacification is that
ketamine/xylazine can cause extreme proptosis and corneal
surface drying, alter the aqueous cytokines and cause reversible
Therefore, the side-effect of

ketamine/ xylazine combination should be considered as the main

protein change in the lens.

cause of transient lens opacity in mice.
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