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In this work, we evaluated how to establish a Murine Model for Parkinson's Disease by using MPTP and two
effective behavioral tests, modified open field test and cylinder test, to measure this sort of lesion, which
attaches vital importance to the study of Parkinson’s Disease. These two behavioral tests are used to measure
motor ability traditionally. Here we modify them to adapt them in Parkinson’s disease study. And we took L-
DOPA, one of the most commonly used PD drugs, as one example to show how to apply this model in the
study of PD drugs. Our results indicate that MPTP neurotoxicity induces motor deficit and it can be reversed by
L-DOPA. | hope this paper is suitable for “JoVE”.
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28  Wedescribe establishment of a murine model for Parkinson's disease using MPTP, and behavioral
29  assessments using cylinder and open field tests to measure motor function. We then use L-DOPA
30 asone example to show how to apply this model in the study of PD drugs.
31
32 LONG ABSTRACT:
33  Parkinson’s disease (PD) is a common neurodegenerative disorder disease, causing the
34  phenomenon of shaking, rigidity, slowness of movement and dementia. 1-Methyl-4-phenyl-
35 1,2,3,6-tetrahydropyridine (MPTP) can lead to some Parkinson’s-like symptoms by destroying
36 dopaminergic neurons in the substantia nigra of the brain. It has been thus used to establish PD
37 models in various animal studies. Here, mice receive MPTP injections (20 mg/kg/day) for seven
38 days and the behavioral tests are performed on the eighth day. This model is adapted efficiently
39 inthe study of PD. The behavioral tests here include the cylinder test and the open field test. The
40 cylinder experiment is used to detect the animals’ ability to lift their front paws when put into a
41  different environment. As the PD model mice show arching—the mouse arches its back—the
42  number of paw liftings decrease. This test is easy to execute. The open field test is used to detect
43  the amount of time the mice spend on running, walking, and remaining immobile. We analyze
44  animals’ movements in open field using software and obtain data. Lastly, we use L-DOPA, one of
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the most commonly used PD drugs, as one example to show how to apply this model to the study
of PD drugs. Our results indicate that MPTP neurotoxicity induces motor deficit which can be
mitigated by L-DOPA.

INTRODUCTION:

Parkinson’s disease (PD), one of the most common diseases among older individuals, is a long-
term neurodegenerative disorder!. Patients always show the phenomenon of shaking, rigidity,
slowness of movement and dementia that worsen over time?2. Other symptoms including sensory,
sleep, and emotional problems are also commonly observed?. The cause of PD is still unclear, but
it is generally believed to involve both genetic and environmental factors, which induce loss of
dopaminergic neurons in the substantia nigra3, and development of Lewy bodies and Lewy
neurites in various regions of the brain®

Among the studies of PD, 1-Methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP)® is adapted
widely in recreating some PD symptoms in experimental models. In 1984, Langston et al. first
found that injections of MPTP in squirrel monkeys resulted in Parkinsonism®. Although the MPTP
rodent model doesn’t show the presence of Lewy bodies, which is the biomarker of PD, MPTP
causes Parkinson’s-like symptoms by destroying dopaminergic neurons in the substantia nigra of
the brain’. Compared to other drug model for PD such as those induced by 6-hydroxydopamine
(6-OHDA)?® and 1-methyl-4-phenylpyridinium (MPP+)?, injection of MPTP is easy to execute and
the MPTP model takes less time. Mice receive MPTP injections (20-30 mg/kg/day) for seven days,
and the behavioral tests are performed on the eighth day*°.

The open field test!! was first developed by Calvin S. Hall, an American psychologist who studied
the fields of dream research and analysis. In this experiment, an animal is placed in an arena
marked with a grid and square crossings. Video cameras are used to record the movements of
the animal and associated software is used to process the recorded video data. This method is
mostly used by scientists to test general locomotor activity levels, and the willingness of animals
(usually rodents) to explore?. In various studies, different kinds of behaviors are tested. In
research which focuses on Parkinson’s diseases, behaviors like locomotion activities and the
speed of locomotion are tested to see if the animal’s ability to move around is affected. Compared
with other methods used to test the establishment of PD animals, open field test is easy to carry
out because the equipment needed is simple, and prototyping and data analysis software (e.g.,
MATLAB, Excel) can be used to easily collect and graph the data. Also, the coefficient of variation
is relatively small'3, which means that the result of open field test is reliable. Another advantage
over other methods is that the behaviors included in this experiment are easy to distinguish; the
mice can be either running, walking or standing still. Usually the open field test can be used on
rodents when the researcher needs to evaluate the subject’s mobility.

The Cylinder test is also called the test of asymmetric use of forelimbs. When this test was first
designed, it was used to test the asymmetric use of the rat’s forelimbs!4. Here, we use this test to
analyze the animal’s ability to stretch out and use both of its forelimbs to explore new
surroundings. When the substantia nigra and corpus striatum are damaged by MPTP in the brain,
the animal tends to arch its back and becomes less likely to stretch out and explore the unknown
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environment. This test is easy to execute and can give a preliminary result. However, this test has
high internal variability, so it is generally used with along with other behavior experiments.

Taking L-DOPA, which is also known as levodopa or L-3,4-dihydroxyphenylalanine, is a common
way to treat Parkinson’s disease since one cause of PD is the decrease of dopamine in the
substantia nigra'>. L-DOPA is the precursor to dopamine. But unlike dopamine, it can cross the
blood-brain barrier, which means that it will be more efficient in increasing the concentration of
dopamine in the brain area. After it crosses the blood-brain barrier, L-DOPA is converted into
dopamine by L-amino acid decarboxylase®>.

Here we describe the measurement and analysis of motor function in MPTP-induced-PD model
mice using a cylinder test* and a modified open field test. We administer L-DOPA as one example
to show how to apply this model in the study of PD drugs. Our results indicate that MPTP induces
motor deficit that can be mitigated by L-DOPA.

PROTOCOL:

This study was performed according to the international, national and institutional rules
considering animal experiments. The study protocol was approved by the animal ethics
committee of Nankai University.

1. MPTP and L-DOPA administration

Note: Ten-week-old female BALB/c mice were provided by the Institute of Zoology, Chinese
Academy of Sciences. Mice were housed six per cage under a 12 h light/dark cycle (lights on at
08:00-20:00), a constant temperature of 21-22 °C and a relative humidity of 55% + 5%.
Autoclaved standard mice chow of the same formulation and water ad libitum was given to all
animals.

1.1. After one week of acclimatization, divide the animals into three groups of six mice each.
1.2. To Group 1, administer intraperitoneal injections (see step 1.5) of 250 puL/mouse/day of
saline from day 1 to day 7 and then perform intragastric administration (see step 1.6) of 250

uL/mouse of saline on day 8.

1.3. To Group 2, administer intraperitoneal injections of 20 mg/kg/day of MPTP every day from
day 1 to day 7 and then perform intragastric administration of 250 pL/mouse of saline on day 8.

1.4. To Group 3, administer intraperitoneal injections of 20 mg/kg/day of MPTP from day 1 to
day 7 and then perform intragastric administration of 5 mg/kg of L-DOPA on day 8.

1.5. Perform the intraperitoneal injection as follows.

1.5.1. Load the drug into a sterile 1 mL syringe with a 26 G needle. Eliminate air from the syringe.
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1.5.2. Scruff the mouse with its belly facing up. Keep the head, neck and body of the mouse in a
straight line as well with the head fixed.

1.5.3. Angle the needle to penetrate the peritoneum. Push the needle for a proper distance until
there is little resistance, and then inject the drug. Pull out the needle smoothly.

1.6. Perform the intragastric administration as follows.

1.6.1. Prepare the medication in a sterile 1 mL syringe with an oral-gavage needle. Eliminate air
from the syringe.

1.6.2. Hold the mouse with its belly facing up. Keep the head, neck and body of the mouse in a
straight line with the head fixed.

1.6.3. Keep the needle parallel to the body of the mouse, and insert it from the corner of the
mouse's mouth, pressing the tongue and pushing inward against the upper jaw.

1.6.4. With little resistance, which shows the needle is entering the esophagus smoothly,
carefully push the needle in a proper distance. Before the tip of the needle reaches the bottom
part of chest, inject the medication.

1.6.5. Pull out the needle smoothly.

2. Cylinder test

Note: The behavioral tests were performed on day 8. L-DOPA was injected to the third group of
mice 40 min before the behavioral tests. If the behavioral testing is not done in the same room
where the animals are housed, animals need to be acclimated to the new room for 30-60 min
before test.

2.1. Perform the test 24 h after the last dose of MPTP.

2.2. Place a transparent glass cylinder (height = 19.5 cm, diameter = 15 cm, weight 21 kg) at the
center of a table. Surround the cylinder on three sides with black cardboard to reduce the effect
of environmental lighting. Leave one side of the cylinder facing the camera for video recording.

NOTE: The distance between the cardboard and cylinder should be about 4 to 8 cm.

2.3. Attach a camera (> 1 million-pixel resolution) at ~40-60 cm away from the cylinder to ensure
that the full cylinder is visible.

NOTE: This is neither too near nor too far so as to not disturb the mouse while recording the
video of its movement.
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2.4. Place one mouse into the cylinder at a time and start filming at once. Stop filming after 3
min.

NOTE: During this process, try to avoid noise or light changes in order avoid influencing the
mouse’s behavior.

2.5. Place the mouse back into the home cage after testing.

2.6. Clean the cylinder with water and then spray 70% v/v ethanol over the inner wall to sanitize
it and remove mouse scents. Wipe the cylinder dry before another mouse is placed into.

2.7. Play back the video at a rate of 0.5x the regular speed and count the number of paw lifts
against the wall of each mouse.

NOTE: Paw lifts occur when the mouse rears up on its hindlimbs, raises both forelimbs above
shoulder level and lands. Usually, a mouse raises its forelimbs to touch the cylinder walls. If the
mouse raises its forelimbs above shoulder level several times continuously without landing, it
should be counted only as once.

3. Open field test

3.1 Perform the open field test 24 h after MPTP dosing.

NOTE: It can be carried out at the same time of the cylinder test.

3.2. Prepare a transparent open field reaction box (45 cm L x 45 cm W x 25 cm H) with a wooden
plate cover at the bottom by a black cloth. Fix a camera over the field at a height of 1 m.

NOTE: The color of open field box bottom should be different from the tested mouse color to
ensure color contrast in the video.

3.3. Adjust the camera to make sure that the open field reaction box is right in the center of the
video.

3.4. Put one test mouse into the box, and let the mouse familiarize itself with the environment
for about 1 min.

3.5. Record a 5 min video using the camera connected to the computer.
3.6. Analyze the video using software tools (e.g., MATLAB) to get the movement trace figure, the

distribution of static (velocity <1 cm/s), walking (velocity 1-20 cm/s) and running (velocity >20
cm/s) time, the total traveled distance, and average speed of each tested mouse.
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NOTE: When analyzing the video, we track the whole body of the mouse. The average speed of
a body means the total length of path covered, divided by the elapsed time. Therefore, if a mouse
is not moving, its instantaneous velocity would be considered as zero.

3.7. Clean up any feces in the open field reaction box. Spray 70% ethanol on the box and wipe it.

REPRESENTATIVE RESULTS:

In the cylinder test, the decrease of rears against the wall was observed in mice (group 2) treated
with MPTP from day 1 to day 7 and saline on day 8 as compared with saline-treated mice (group
1), while an increase of rears was observed in the mice (group 3) treated with MPTP from day 1
to day 7 and L-DOPA on day 8 as compared with the mice (group 2) treated with MPTP from day
1 to day 7 and saline on day 8 (Figure 1).

Figure 2 shows the representative traces and distribution of static time, walking time and running
time of the three groups of mice. In (A) mice were treated with saline. In (B) mice treated with
MPTP from day 1 to day 7 and saline at day 8. In (C) mice treated with MPTP from day 1 to day 7
and L-DOPA at day 8. When a mouse was moving in the open field arena with speed <1 cm/s, 1-
20 cm/s, or >20 cm/s, it was judged as static, walking or running respectively. Mice treated with
only MPTP showed a lower movement speed, a shorter movement distance, a longer static time
and a shorter running time than saline-treated mice, which indicated the motor deficit induced
by MPTP. Mice treated with both MPTP and L-DOPA showed a higher movement speed, a longer
movement distance, a shorter static time and a longer running time than the mice treated with
just MPTP (Figure 2, Figure 3), which showed that L-DOPA mitigated the MPTP-induced motor
deficit.

FIGURE AND TABLE LEGENDS:

Figure 1. Effects of MPTP on motor performance in cylinder test. This shows the analysis of the
numbers of rearing on the 8th day. * represents p <0.05, ** represents p <0.01 for a one-way
ANOVA test. All values represent mean = SD (n = 6).

Figure 2. Movement path of mice and the distribution of time that mice stay, walk, and run
during the 5 min in the open field test. (A) Untreated mice. (B) Mice treated with MPTP. (C) PD
model mice rescued by L-DOPA. Run: the mouse was moving with a velocity of more than 20 cm/s.
Walk: the mouse was moving in the open field and with a velocity of 1-20 cm/s. Static: the mouse
was stationary (speed <1 cm/s) in the open field (n = 6).

Figure 3. The motor deficit induced by MPTP and the therapeutic effect of L-DOPA on motor
performance in open field test. (A) Analysis of static, walking and running time. (B) Analysis of
average movement distance. (C) Analysis of average movement speed. *** represents p <0.001,
**%* represents p <0.0001 for a one-way ANOVA test. All values represent mean £ SD (n = 6).

DISCUSSION:
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Due to destruction of dopaminergic neurons in the substantia nigra of the brain, MPTP causes
Parkinson’s-like symptoms in mice’. L-DOPA is the most preferred drug for PD ever since its clinical
use, because it helps in maintaining normal daily activities in patients with PD, with effective
suppression of motor abnormalities including akinesia and rigidity®>. The mice treated with MPTP
showed impairments in the behavioral tests like cylinder test and open field test, which could be
used to study the MPTP model. Cylinder test and open field test are usually used to measure
spontaneous action. Here, we modified these two behavioral tests to apply them in the study of
PD. As shown in our results, L-DOPA can mitigate the impairments in behavior by improving the
animals’ motor abilities.

Normally, mice explore their surroundings when they kept introduced to a new environment.
Thus, when kept in a transparent cylinder, they explore within the cylinder by moving around and
raising their bodies to touch the cylinder walls with their forelimbs. Mice intoxicated with
neurotoxic agents such as MPTP, reduce this action. This is allows us to apply the cylinder test in
the PD study. Paw lifts quantities indicate forelimb use for body support and are thus used to
evaluate the effect of new chemical entities on motor performance'®. The cylinder test also
provides a measure for the forelimb motor function!’ in many neurodegenerative diseases
involving motor cortex lesions, such as amyotrophic lateral sclerosis and spinocerebellar
atrophy®®.

The open field test is an experimental test conventionally used to assay general locomotor activity
levels, and the willingness of rodents in terms of the time that they stay at the center of the box.
Measurement of movement path, speed and the time mice stay, walk, and run respectively in the
whole field rather than specific area in open field can evaluate motor function in PD'°. Leveraging
simple and readily available coding software (see the Table of Materials), we can obtain and
analyze the data related to the locomotor function efficiently.

The cylinder test and the open field test were chosen to measure spontaneous locomotive
function in PD model mice for the following reasons. The mice do not need to be trained before
the behavioral tests. Only several minutes are required for the response, which ensures the
efficiency. The cost of the equipment needed to perform the tests is low. However, a major
disadvantage of this measure is that the animals’ activity levels can vary significantly due to
environment changes and individual differences. To reduce the amount of variation in the
outcome data, caution should be taken. Firstly, animals of the same age, sex, and genetic
background?®2%22 should be assessed at the same time. Secondly, the equipment, cylinder and
open field, need to be cleaned before and after testing each mouse. Finally, keep the
environment quiet and undisturbed during the test.
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| Open Access
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he Author is a United States government employee but the Materials were NOT prepared in the

course of his or her duties as a United States government employee.

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.
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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 rights permitted under such
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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. 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.

9. 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.

10. 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 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. JoOVE 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
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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.

11. 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 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
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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.

12. Fees. To cover the cost incurred for publication, JOVE
must receive payment before production and publication 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.

13. 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 required per submission.
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Dear Editors and Reviewers:

Thank you for your letter and for the reviewers’ comments concerning our manuscript
entitled “Behavioral Assessments of Spontaneous Locomotion in a Murine MPTP-induced
Parkinson’s Disease Model” (ID: JOVE58653).

Those comments are all valuable and very helpful for revising and improving our paper, as
well as the important guiding significance to our researches. We have studied these
comments carefully and have made correction which we hope to meet with approval.
Revised portion are marked in red in the paper. The main corrections in the paper and the
responds to the editor comments are as following:

Responses to the editorial comments:

1. Comment: This sentence cannot be understood. Unclear what is meant by “lesion of
spontaneous locomotion”. There are grammatical errors.
Response: We're sorry for the incorrect writing. We’ve rewritten this sentence in line 40.

2. Comment: I’'m not sure what is meant by this phrase. It is grammatically incorrect. Please revise
Response: We're sorry for the incorrect writing. We've changed the word “lesion” into “motor
deficit” in line 96

3. Comment: This sentence needs revision, it is unclear what is being said.

Response: Thank you for your suggestion. We’ve rewritten this sentence in line 96.

4. Comment: Instead of the previous note, | have made the administration of drugs into steps to
ensure that it is filmed. This appeared to be important to show. Please verify that the steps
are correct.

Response: Thank you for your suggestion. We have checked the steps from your suggestion
and made some small changes to it.

5. Comment: Please describe how intragastric administration is performed.
Response: Thank you for your suggestion. We have added a description of how intragastric
administration is performed in line 130.

6. Comment: Lesion on which anatomical region? This phrasing is incorrect. Why don’t you show
a figure showing the MPTP-induced lesion as a supplementary figure? If you do not have this,
I am not sure how you can claim that there is a lesion without validation.
Response: We're sorry for the incorrect writing. The word “lesion” has been replaced by
“deficit”, which is shown in the motor function of mice. We tried to reorganize the language
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to make it clear.

7. Comment: Lesion on which anatomical region? Substantia nigra? Please provide figures
showing the MPTP-induced lesion and its treatment using L-DOPA as a supplementary figure?
If you do not have this, | am not sure how you can claim that the lesion is treated without
validation. All supplementary figures need figure legends.
Response: We're sorry for the incorrect writing. The word “lesion” has been replaced by
“deficit”, which is shown in the motor function of mice.

8. Comment: Again, this phrasing is incorrect. Please change this. Also, you do not show that
there is a lesion on the substantia nigra.
Response: We’re sorry for the incorrect writing. The word “lesion” has been replaced by
“deficit”, which is shown in the motor function of mice.

We tried our best to improve the manuscript and made some changes in the
manuscript. These changes will not influence the content and framework of the paper. And
here we did not list the changes but marked in red in revised paper.

We appreciate for Editor’s warm work earnestly and hope that the correction will meet with
approval.

Once again, thank you very much for your comments and suggestions ,

Best regards ,

Peien Jiang

Corresponding author:
Name: Xizeng Feng
E-mail: xzfeng@nankai.edu.cn



