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SHORT ABSTRACT:

A detailed protocol for the assessment of structural and visual readouts in rodents by optical
coherence tomography and optokinetic response is presented. The results provide valuable
insights for ophthalmologic as well as neurologic research.

LONG ABSTRACT:

Optical coherence tomography (OCT) is a fast, non-invasive, interferometric technique allowing
high-resolution retinal imaging. It is an ideal tool for the investigation of processes of
neurodegeneration, neuroprotection and neuro-repair involving the visual system, as these often
correlate well with retinal changes. As a functional readout, visually evoked compensatory eye
and head movements are commonly used in experimental models involving the visual function.
Combining both techniques allows a quantitative in vivo investigation of structure and function,
which can be used to investigate the pathological conditions or to evaluate the potential of novel
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therapeutics. A great benefit of the presented techniques is the possibility to perform
longitudinal analyses allowing the investigation of dynamic processes, reducing variability and
cuts down the number of animals needed for the experiments. The protocol described aims to
provide a manual for acquisition and analysis of high quality retinal scans of mice and rats using
a low cost customized holder with an option to deliver inhalational anesthesia. Additionally, the
proposed guide is intended as an instructional manual for researchers using optokinetic response
(OKR) analysis in rodents, which can be adapted to their specific needs and interests.

INTRODUCTION:

The examination of the visual pathway, as a part of the central nervous system, has been proven
to be an effective starting point in addressing not only ophthalmologic'™, but also neurologic®1®
guestions. In recent years, OCT and OKR have been identified as useful analytic, non-invasive
tools to evaluate a large variety of retinopathies and retinal manifestations in various rodent
models'’~2>, OCT allows for fast and high resolution in vivo visualization of the retinal morphology
and structure in mice and rats, with results in good accordance with histological sections of the
animals retinae?®. OKR constitutes a fast and robust method to quantitatively assess visual
function.

Many OCT devices allow simultaneous confocal scanning laser ophthalmoscopy (cSLO) imaging
with different wavelengths, which provides diagnostic information about retinal pathologies, i.e.,
visualization of lipofuscin deposits or alterations of the retinal pigment epithelium?’.
Furthermore, in vivo imaging of fluorescence labelled cells in transgenic animals is possible?®32,
However, the application of OCT technology in rodent models is still challenging, mainly because
of the small eye size. Several commercially available devices require adaptations and often a
different size of holder is required to image the animals of different species. Additionally, animals
require anesthesia for measurement.

OKR devices can be used to assess the visual function in rodents. The animals are placed on a
platform in the center of an actual or virtual cylinder displaying a moving grating, which the
animals track with reflexive head and neck movements. This optokinetic response is reduced or
eliminated in the case of the reduction or loss of visual function.

The aim of this protocol is to present a manual for the measurement of retinal thickness using a
commercially available OCT device with a custom holder providing inhalant anesthesia. The
protocol illustrates how to analyze volume scans using the software provided by the
manufacturer. For visual testing, the aim is to provide instructions on how to use a commercially
available system to assess the OKR.

PROTOCOL:

All animal procedures were performed in compliance with the experimental guidelines approved
by the regional authorities (State Agency for Nature, Environment and Consumer Protection) and
conform to the Association for Research in Vision and Ophthalmology (ARVO) Statement for the
Use of Animals in Ophthalmic and Vision Research.
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1. Confocal Scanning Laser Ophthalmoscopy-Optical Coherence Tomography

Note: The protocol for cSLO-OCT measurement is adaptable for all strains of laboratory mice and
rats.

1.1 Set-up and pre-imaging preparations

Note: The system configuration of the OCT device used in this protocol has already been
described elsewhere3!,

1.2 Rodent preparation for inhalant anesthesia

1.2.1 Place the rodent in an induction chamber and set the vaporizer to an isoflurane
concentration of 2% at 2 L/min Oa.

1.2.2 Check if the rodent is anesthetized by pinching the tail, remove it from the chamber and
wrap it in paper towel to keep it warm.

1.2.3 Place the rodent in the custom holder3® and hook the maxillary incisors on the integrated
bite bar of the mouth piece, connected to the vaporizer (2.5% isoflurane at 2 L/min O,).

1.2.4 Apply one drop of Phenylephrine 2.5%-Tropicamide 0.5% on each eye for pupillary dilation.

1.2.5 Wipe off any excess liquid of eye drops after 1 min and lubricate the eyes with methyl-
cellulose based ophthalmic gel (e.g., hypromellose 0.3% eye drops) to avoid drying out and
turbidity of the cornea.

1.2.6 Place custom contact lens (+4 diopters) on the mouse eye by hand or using forceps. Cover
the rat eye with a glass plate (e.g., round 12 mm diameter glass coverslip) without optical
properties to assure a plane surface.

1.3 Measurement and analysis

Note: Make sure to perform and report the OCT measurements in line with the APOSTEL
recommendations3* and perform quality control according to the OSCAR-IB consensus criteria®.
As these recommendations have been developed for human OCT images, some criteria are not
or only partially applicable.

1.3.1 To image the right eye, position the holder as presented in Figure 1A to ensure that the
right eye bulb of the rodent faces the camera.

1.3.2 Press the Start button in the right corner of the control panel display to start the acquisition
mode.



133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

1.3.3 Set the filter lever to A and select BR+OCT for Blue reflectance fundus imaging and B-scan
acquisition on the control panel.

1.3.4 Set the focus distance to approx. 38 diopters using the focus knob on the back of the camera
and zoom in on the retina until the OCT scan is visible on the screen.

Note: At the first measurement, the reference arm has to be adapted for rodent measurement.
Press the combination Ctrl+Alt+Shift+O and adjust the value of the reference arm in the open
window until the OCT-scan appears on the screen.

1.3.5 To ensure a beam path through the middle of the pupil with an orthogonal angle to the
retina in all planes, position the optic disc in the middle of the illuminated field (BR) and adjust
the horizontal and vertical line B-scans to a horizontal level by rotating/turning the holder (Figure
1B) or moving the camera.

1.3.6 Select the volume scan mode and set it to 25 B-scans in high-resolution mode at 50
automatic real-time tracking (ART, rasterized from 50 averaged A-Scans) on the software screen.

1.3.7 Center the middle of the volume scan grid on the optic disc and start acquisition by pressing
the black sensitivity knob and then AQUIRE on the control panel.

1.3.8 Set the filter lever to R, select Blue Auto Florescence (BAF) on the control panel and adjust
image brightness with the sensitivity knob. Press the sensitivity knob and then AQUIRE to image
fluorescent cells (e.g., EGFP) or auto fluorescent deposits.

1.3.9 Apply ophthalmic gel on the eye of the rodent to prevent dehydration and put the animal
in a separate cage with a heat source.

1.3.10 Supervise the rodent until it is fully recovered from anesthesia. When the animal is
ambulatory, return it to the home cage.

1.3.11 For analysis of the volume scans, use the automated segmentation of the OCT device’s
software by right-clicking on the scan and select Segmentation then All Layers. Make sure that
the quality of the OCT images is sufficient and define quality cutoffs for each set of experiments,
e.g., >20 decibels.

1.3.12 Perform manual correction of the layers by double clicking on the desired scan, select
Thickness Profile and click on Edit Layer Segmentations. Select one layer, e.g., press ILM for
Inner limiting membrane, and, if necessary, correct the green line by moving the red dots by
drag and drop to the correct position.

Note: Make sure the investigator performing the manual correction is blinded for the
experimental groups.
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1.3.13 Select the tab Thickness Map and choose the 1, 2, 3 mm early treatment of diabetic
retinopathy study (ETDRS) grid. Center the inner circle on the optic disc (Figure 2, left).

1.3.14 Calculate the thickness of retinal layers from the thickness values provided by the software
for the different retinal sectors of interest. To compute the mean thickness values from volume
scans, use the whole 1, 2, 3 mm ETDRS grid, which covers an angle of approximately 25°,
excluding the inner 1 mm circle, which contains the optic disc (Figure 2, right).

1.3.15 Perform the statistical analysis using adequate software. If both eyes of an animal are
included, consider a statistical model accounting for within subject inter-eye correlations (e.g.,
generalized estimating equations or mixed linear models), as the eyes of one subject are
statistically dependent3®.

2. Optokinetic Response

Note: In the following, a detailed manual for OKR measurements of mice and rats is provided,
which can be adapted to individual specific needs.

2.1 Set-up and pre-measurement preparations

2.1.1 Turn on the computer. After the system has booted, turn on the screens of the testing
chamber as described in more detail elsewhere?”’.

2.1.2 Select a suitable platform for the measurement of mice or rats.

Note: The platform size is selected based on the body size of the rodent. The animal should be
able to sit properly on the platform without the ability to walk around.

2.1.3 Open the pre-settings window by double-clicking on the software, select New group and
choose the group name, the number of subjects, the species and strains. Select a variable
stimulus: spatial/temporal frequency, contrast sensitivity, speed or orientation in the drop-down
menu, then press OK.

2.1.4 Focus on the platform by manipulating the focus ring of the camera on top of the chamber
and calibrate the system by aligning (drag and drop) the red circle around the black circle on the
platform.

2.2 Measurement and analysis

2.2.1 Place the animal on the platform, let it adapt to the environment for approx. 5 min. Lift the
animal back on platform if it drops (Figure 3A).

2.2.2 Select Subject number and Condition on the top right corner of the software screen
(Figure 3B). One stimulus is variable, the other stimuli are kept constant. This is confirmed by the
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Open lock or Closed lock symbol next to the stimulus.

2.2.3 Start measurement by selecting <« for Yes or m for No, if the animal tracks or does not track,
respectively.

Note: Clockwise tracking corresponds to the left and counterclockwise tracking to the right eye.
The software randomly changes the direction of the moving grid.

2.2.4 Select the step size of the stimulus manually by clicking on the Up and Down arrows next
to the variable stimulus or let it adapt automatically by the software if stimulus threshold
converges.

2.2.5 For optimal results, animate the animal, e.g., by high whistling sounds and blanking, by
clicking the black or white box symbol on the software screen. Perform these actions repeatedly
in the case of prolonged measurements.

2.2.6 For data analysis, select the Summary tab and click on File | Export Table/Graph to export
the desired data set.

2.2.7 Perform the statistical analysis using the desired software (see also Step 1.3.15).

REPRESENTATIVE RESULTS

Using 3" generation OCT imaging in myelin oligodendrocyte glycoprotein (MOG) peptide induced
experimental autoimmune encephalomyelitis (EAE) mouse models, high-resolution
morphological sections of the mouse retina were obtained. Using this technology, the protective
capacities of different substances were demonstrated’. The thickness values of the inner retinal
layers (IRL) obtained are in good accordance with the numbers of retinal ganglion cells (RGC)
obtained by histological staining of retinal wholemounts (Figure 4).

OKR monitoring provides a functional readout of the neurodegeneration seen by OCT. In these
experiments, visual function assessed as spatial frequency by OKR, and neuroaxonal damage
assessed as IRL thinning by OCT, were in close correlation'’. Various protocols can be employed
to examine the visual acuity by changing the spatial or temporal frequency, contrast sensitivity,
orientation or speed of the moving grid. In the EAE model, an improved spatial frequency of 0.05
cycles/degree (c/d) of animals treated with substance 1 was detected compared to untreated
MOG-EAE mice (Figure 5).

FIGURE AND TABLE LEGENDS:

Figure 1: Custom holder for OCT measurement. (A) OCT imaging of a C57BL/6J mouse using the
custom holder3? and (B) rotational axis around the rodent eye. Rotation in the transverse plane
(left) and in the axial plane (right) is demonstrated. This figure has been modified from Dietrich,
M. et al.®3.

Figure 2: OCT post acquisition analysis. “1, 2, 3 mm” ETDRS grid on the 25 B-scan volume
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protocol (left). The thickness of retinal layers is provided for the different retinal sectors by the
software (right).

Figure 3: OKR measurement of mice and stimulus settings. (A) Top view through the camera
analyzing a C57BL/6J mouse on the platform in the chamber. (B) User interface and settings of
the OKR software.

Figure 4: C57BL/6J mice with MOG EAE show an attenuated disease course when treated with
substance 1 compared to untreated controls. (A) The degeneration of the inner retinal layers is
reduced (B) and the clinical EAE score is attenuated during the EAE course when substance 1 was
administered. Mice were scored daily, and OCT measurements were performed monthly over a
period of 120 days. The graphs represent the mean and standard error of at least ten animals per
group. (*p<0.05, ***p<0.001, area under the curve compared by ANOVA with Dunnett’s post hoc
test). (C) The IRL thickness change is in good accordance with RGC loss (***p<0.001, by ANOVA
with Dunnett’s post hoc test compared to MOG untreated mice).

Figure 5: OKR measurement of C57BL/6J mice with MOG-EAE. (A) OKR reveals an improved
visual acuity of animals treated with substance 1 compared to untreated MOG EAE mice
measured by spatial frequency threshold testing over a period of 120 days. The graphs represent
the mean and standard error of at least six animals per group (**p<0.01, ***p<0.001, area under
the curve compared by ANOVA with Dunnett’s post hoc test). (B) Image of a C57BL/6J mouse in
the testing chamber.

DISCUSSION:

This protocol provides an instruction for the thickness measurements and the examination of
visual function in rodents. Visual readouts are increasingly used in translational research?26:38-40
and are easily transferable to clinical trials. The significant advantage of OCT in comparison to
histological investigations in animal experiments is that longitudinal analyses are possible
allowing the investigation of dynamic pathological processes, largely reducing the variability and
the number of animals needed per study. Furthermore, in vivo imaging with OCT is not subject
to fixation, cutting or staining artifacts, which may affect the layer thickness in histological
investigations.

However, the orthogonal orientation of the laser beam in all planes in relation to the retina is a
critical step to ensure the quality and reproducibility of the thickness values. It requires some
training of the investigator and is mandatory before the acquisition of OCT scans. Additionally, as
the commercial devices are built for human applications, the quality of rodent OCT images is still
inferior compared to B-scans of human patients. In the authors’ experience, it may be difficult to
distinguish the different inner retinal layers (retinal nerve fiber layer, ganglion cell layer and inner
plexiform layer) during manual correction. We therefore recommend analyzing these layers as a
compound readout (IRL).

The experimental setup provides an option for volatile anesthesia, e.g., inhalant isoflurane, which
is, in our experience, safer and easier to control than injectable anesthesia, e.g., ketamine-
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xylazine**? and reduces the risk of premature awakening of rodents in case of longer acquisition
times (e.g., when performing imaging of fluorescently labelled cells). In a preliminary study,
volume scans were identified as the protocols with the highest validity and reliability. The inter-
rater and test retest reliability was excellent when volume scans excluding the central part
containing the optic disc were assessed with ICC (intra-class correlation coefficient) values above
0.85 for all assessments.

The measurement of the optokinetic response is based on the involuntary optokinetic reflex,
which occurs in response to a continuously moving field. In rodents, in contrast to other species,
the movement involves not only the eyes, but the whole head, which can easily be detected using
the camera.

Distinguishing between “tracking” or normal behavioral movements of the animals requires
some training of the investigator and it is important to be blinded for the experimental group. In
addition, the animals need an adaption phase to accommodate to the experimental setting and
during long-time measurement protocols, the animals have to be animated repeatedly to assure
that “no tracking” is due to reaching the OKR threshold and not to decreasing attention. There is
also a significant strain variability regarding the visual function of laboratory mice and rats*3#4.
The visual acuity of the rodent should therefore be evaluated before they are tested and some
strains, such as SIL mice, may not even be suitable for OKR measurements, as they are
homozygous for the allele Pde6brd1 (retinal degeneration 1).

In summary, the examination of retinal morphology and visual function in animal models allows
for non-invasive, longitudinal investigations of structural and functional damage occurring in the
context of EAE and may be helpful in other models involving the visual system, including but not
limited to the models of retinopathies or optic nerve injury.
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course of his or her duties as a United States government employee.

DThe Author is a United States government employee but the Materials were NOT prepared in the
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ARTICLE AND VIDEO LICENSE AGREEMENT

1. Defined Terms. As used in this Article and Video
License Agreement, the following terms shall have the
following meanings: “Agreement” means this Article and
Video License Agreement; “Article” means the article
specified on the last page of this Agreement, including any
associated materials such as texts, figures, tables, artwork,
abstracts, or summaries contained therein; “Author”
means the author who is a signatory to this Agreement;
“Collective Work” means a work, such as a periodical issue,
anthology or encyclopedia, in which the Materials in their
entirety in unmodified form, along with a number of other
contributions, constituting separate and independent
works in themselves, are assembled into a collective whole;
“CRC License” means the Creative Commons Attribution-
Non Commercial-No Derivs 3.0 Unported Agreement, the
terms and conditions of which can be found at:
http://creativecommons.org/licenses/by-nc-

nd/3.0/legalcode; “Derivative Work” means a work based
upon the Materials or upon the Materials and other pre-
existing works, such as a translation, musical arrangement,
dramatization, fictionalization, motion picture version,
sound recording, art reproduction, abridgment,
condensation, or any other form in which the Materials may
be recast, transformed, or adapted; “Institution” means
the institution, listed on the last page of this Agreement, by
which the Author was employed at the time of the creation
of the Materials; “JoVE” means Mylove Corporation, a
Massachusetts corporation and the publisher of The Journal
of Visualized Experiments; “Materials” means the Article
and / or the Video; “Parties” means the Author and JoVE;
“Video” means any video(s) made by the Author, alone or
in conjunction with any other parties, or by JoVE or its
affiliates or agents, individually or in collaboration with the
Author or any other parties, incorporating all or any portion

of the Article, and in which the Author may or may not
appear.

2. Background. The Author, who is the author of the
Article, in order to ensure the dissemination and protection
of the Article, desires to have the JoVE publish the Article
and create and transmit videos based on the Article. In
furtherance of such goals, the Parties desire to memorialize
in this Agreement the respective rights of each Party in and
to the Article and the Video.

3. Grant of Rights in Article. In consideration of JoVE
agreeing to publish the Article, the Author hereby grants to
JoVE, subject to Sections 4 and 7 below, the exclusive,
royalty-free, perpetual (for the full term of copyright in the
Article, including any extensions thereto) license (a) to
publish, reproduce, distribute, display and store the Article
in all forms, formats and media whether now known or
hereafter developed (including without limitation in print,
digital and electronic form) throughout the world, (b) to
translate the Article into other languages, create
adaptations, summaries or extracts of the Article or other
Derivative Works (including, without limitation, the Video)
or Collective Works based on all or any portion of the Article
and exercise all of the rights set forth in (a) above in such
translations, adaptations, summaries, extracts, Derivative
Works or Collective Works and(c) to license others to do any
or all of the above. The foregoing rights may be exercised in
all media and formats, whether now known or hereafter
devised, and include the right to make such modifications
as are technically necessary to exercise the rights in other
media and formats. If the “Open Access” box has been
checked in Item 1 above, JoVE and the Author hereby grant
to the public all such rights in the Article as provided in, but
subject to all limitations and requirements set forth in, the
CRC License.
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4, Retention of Rights in Article. Notwithstanding
the exclusive license granted to JoVE in Section 3 above, the
Author shall, with respect to the Article, retain the non-
exclusive right to use all or part of the Article for the non-
commercial purpose of giving lectures, presentations or
teaching classes, and to post a copy of the Article on the
Institution’s website or the Author’s personal website, in
each case provided that a link to the Article on the JoVE
website is provided and notice of JoVE’s copyright in the
Article is included. All non-copyright intellectual property
rights in and to the Article, such as patent rights, shall
remain with the Author.

5. Grant of Rights in Video — Standard Access. This
Section 5 applies if the “Standard Access” box has been
checked in Item 1 above or if no box has been checked in
Item 1 above. In consideration of JoVE agreeing to produce,
display or otherwise assist with the Video, the Author
hereby acknowledges and agrees that, Subject to Section 7
below, JoVE is and shall be the sole and exclusive owner of
all rights of any nature, including, without limitation, all
copyrights, in and to the Video. To the extent that, by law,
the Author is deemed, now or at any time in the future, to
have any rights of any nature in or to the Video, the Author
hereby disclaims all such rights and transfers all such rights
to JoVE.

6. Grant of Rights in Video — Open Access. This
Section 6 applies only if the “Open Access” box has been
checked in Item 1 above. In consideration of JoVE agreeing
to produce, display or otherwise assist with the Video, the
Author hereby grants to JoVE, subject to Section 7 below,
the exclusive, royalty-free, perpetual (for the full term of
copyright in the Article, including any extensions thereto)
license (a) to publish, reproduce, distribute, display and
store the Video in all forms, formats and media whether
now known or hereafter developed (including without
limitation in print, digital and electronic form) throughout
the world, (b) to translate the Video into other languages,
create adaptations, summaries or extracts of the Video or
other Derivative Works or Collective Works based on all or
any portion of the Video and exercise all of the rights set
forth in (a) above in such translations, adaptations,
summaries, extracts, Derivative Works or Collective Works
and (c) to license others to do any or all of the above. The
foregoing rights may be exercised in all media and formats,
whether now known or hereafter devised, and include the
right to make such modifications as are technically
necessary to exercise the rights in other media and formats.
For any Video to which this Section 6 is applicable, JoVE and
the Author hereby grant to the public all such rights in the
Video as provided in, but subject to all limitations and
requirements set forth in, the CRC License.

7. Government Employees. If the Author is a United
States government employee and the Article was prepared
in the course of his or her duties as a United States
government employee, as indicated in Item 2 above, and
any of the licenses or grants granted by the Author
hereunder exceed the scope of the 17 U.S.C. 403, then the
rights granted hereunder shall be limited to the maximum
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rights permitted under such statute. In such case, all
provisions contained herein that are not in conflict with
such statute shall remain in full force and effect, and all
provisions contained herein that do so conflict shall be
deemed to be amended so as to provide to JoVE the
maximum rights permissible within such statute.

8. Protection of the Work. The Author(s) authorize
JoVE to take steps in the Author(s) name and on their behalf
if JoOVE believes some third party could be infringing or
might infringe the copyright of either the Author’s Article
and/or Video.

9. Likeness, Privacy, Personality. The Author hereby
grants JoVE the right to use the Author’s name, voice,
likeness, picture, photograph, image, biography and
performance in any way, commercial or otherwise, in
connection with the Materials and the sale, promotion and
distribution thereof. The Author hereby waives any and all
rights he or she may have, relating to his or her appearance
in the Video or otherwise relating to the Materials, under
all applicable privacy, likeness, personality or similar laws.
10. Author Warranties. The Author represents and
warrants that the Article is original, that it has not been
published, that the copyright interest is owned by the
Author (or, if more than one author is listed at the beginning
of this Agreement, by such authors collectively) and has not
been assigned, licensed, or otherwise transferred to any
other party. The Author represents and warrants that the
author(s) listed at the top of this Agreement are the only
authors of the Materials. If more than one author is listed
at the top of this Agreement and if any such author has not
entered into a separate Article and Video License
Agreement with JoVE relating to the Materials, the Author
represents and warrants that the Author has been
authorized by each of the other such authors to execute this
Agreement on his or her behalf and to bind him or her with
respect to the terms of this Agreement as if each of them
had been a party hereto as an Author. The Author warrants
that the use, reproduction, distribution, public or private
performance or display, and/or modification of all or any
portion of the Materials does not and will not violate,
infringe and/or misappropriate the patent, trademark,
intellectual property or other rights of any third party. The
Author represents and warrants that it has and will
continue to comply with all government, institutional and
other regulations, including, without limitation all
institutional, laboratory, hospital, ethical, human and
animal treatment, privacy, and all other rules, regulations,
laws, procedures or guidelines, applicable to the Materials,
and that all research involving human and animal subjects
has been approved by the Author's relevant institutional
review board.

11. JoVE Discretion. If the Author requests the
assistance of JoVE in producing the Video in the Author’s
facility, the Author shall ensure that the presence of JoVE
employees, agents or independent contractors is in
accordance with the relevant regulations of the Author's
institution. If more than one author is listed at the
beginning of this Agreement, JOVE may, in its sole
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discretion, elect not take any action with respect to the
Article until such time as it has received complete, executed
Article and Video License Agreements from each such
author. JoVE reserves the right, in its absolute and sole
discretion and without giving any reason therefore, to
accept or decline any work submitted to JoVE. JoVE and its
employees, agents and independent contractors shall have
full, unfettered access to the facilities of the Author or of
the Author’s institution as necessary to make the Video,
whether actually published or not. JoVE has sole discretion
as to the method of making and publishing the Materials,
including, without limitation, to all decisions regarding
editing, lighting, filming, timing of publication, if any,
length, quality, content and the like.

12. Indemnification. The Author agrees to indemnify
JoVE and/or its successors and assigns from and against any
and all claims, costs, and expenses, including attorney’s
fees, arising out of any breach of any warranty or other
representations contained herein. The Author further
agrees to indemnify and hold harmless JoVE from and
against any and all claims, costs, and expenses, including
attorney’s fees, resulting from the breach by the Author of
any representation or warranty contained herein or from
allegations or instances of violation of intellectual property
rights, damage to the Author’s or the Author’s institution’s
facilities, fraud, libel, defamation, research, equipment,
experiments, property damage, personal injury, violations
of institutional, laboratory, hospital, ethical, human and
animal treatment, privacy or other rules, regulations, laws,
procedures or guidelines, liabilities and other losses or
damages related in any way to the submission of work to
JoVE, making of videos by JoVE, or publication in JoVE or
elsewhere by JoVE. The Author shall be responsible for, and
shall hold JoVE harmless from, damages caused by lack of
sterilization, lack of cleanliness or by contamination due to
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the making of a video by JoVE its employees, agents or
independent contractors. All sterilization, cleanliness or
decontamination procedures shall be solely the
responsibility of the Author and shall be undertaken at the
Author’s expense. All indemnifications provided herein
shall include JoVE's attorney’s fees and costs related to said
losses or damages. Such indemnification and holding
harmless shall include such losses or damages incurred by,
or in connection with, acts or omissions of JoVE, its
employees, agents or independent contractors.

13. Fees. To cover the cost incurred for publication,
JoVE must receive payment before production and
publication of the Materials. Payment is due in 21 days of
invoice. Should the Materials not be published due to an
editorial or production decision, these funds will be
returned to the Author. Withdrawal by the Author of any
submitted Materials after final peer review approval will
result in a US$1,200 fee to cover pre-production expenses
incurred by JoVE. If payment is not received by the
completion of filming, production and publication of the
Materials will be suspended until payment is received.

14. Transfer, Governing Law. This Agreement may be
assigned by JoVE and shall inure to the benefits of any of
JoVE's successors and assignees. This Agreement shall be
governed and construed by the internal laws of the
Commonwealth of Massachusetts without giving effect to
any conflict of law provision thereunder. This Agreement
may be executed in counterparts, each of which shall be
deemed an original, but all of which together shall be
deemed to me one and the same agreement. A signed copy
of this Agreement delivered by facsimile, e-mail or other
means of electronic transmission shall be deemed to have
the same legal effect as delivery of an original signed copy
of this Agreement.

A signed copy of this document must be sent with all new submissions. Only one Agreement is required per submission.

CORRESPONDING AUTHOR
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Philipp Albrecht
Department:
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Institution: Heinrich-Heine-University Diisseldorf
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Signature: V/%\ Date: 01.08.2018
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1. Upload an electronic version on the JoVE submission site
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Dusseldorf, August 1%, 2018 Direktor der Klinik
Prof. Dr. Hans-Peter Hartung

PD. Dr. Philipp Albrecht
. . Consultant Neurologist
Avital Braiman, Ph.D. Tel.: +49 211 81-17880

Director of Editorial Fax: +49 211 302039227
. . . phil.albrecht@gmail.com
Journal of Visualized Experiments

Revision: “Using optical coherence tomography and optokinetic
response as structural and functional visual system readouts in mice
and rats”, Journal of Visualized Experiments ID#: JOVE58571R1

Dear Ms. Avital Braiman,

please find attached the revised version of our manuscript entitled “Using
optical coherence tomography and optokinetic response as structural and
functional visual system readouts in mice and rats” (Journal of Visualized
Experiments ID#: JOVE58571R1).

We would like to thank the editor for the further comments on the protocol.
Please find a point-by-point response to all comments below. Furthermore, we
are submitting a version of the manuscript in which all changes from the
previous version have been marked using the “track changes” function.

The material enclosed has not been submitted for publication nor has it been
published in whole elsewhere. | attest to the validity and legitimacy of the data
and its interpretation. All authors listed on the title page qualify for authorship,
have read the manuscript and agree to its re-submission to the Journal of
Visualized Experiments.

Thank you very much for your consideration.

Yours sincerely

7%

Philipp Albrecht, MD
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Revising and ‘Response to Editor’

Editorial comments:
1. Please take this opportunity to thoroughly proofread the manuscript to ensure that there are no
spelling or grammar issues.

Response: We have reviewed and revised the manuscript for spelling and grammar issues.

2. 2. Please do not highlight notes for filming.
Response: We removed the highlights from the notes.

3. Please specify that the animal is not left unattended until it has regained sufficient consciousness to
maintain sternal recumbency.

Response: Thank you for the remark, we added the following passages to the protocol: “1.3.9 Apply
ophthalmic gel on the eye of the rodent to prevent dehydration and put the animal in a separate cage
with a heat source.” and “1.3.10 Supervise the rodent until it has fully recovered from anesthesia. When

the animal is ambulatory, return it to the home cage.”

4. Please specify that the animal that has undergone surgery is not returned to the company of other
animals until fully recovered.
Response: Please see response above, new protocol steps 1.3.9 and 1.3.10.

5. Please sign the new Author License Agreement, which is attached to this email. Please upload it to
your Editorial Manager account when you submit your revision.
Response: We will provide the new Author License Agreement during submission.
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