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34  Herein, a protocol to conduct the Morris water maze tests to evaluate the ability of learning and
35 memory of Alzheimer’s Disease model mice and to assess the effect of manual acupuncture for
36 treating them is described.
37
38 ABSTRACT:
39 A Morris water maze (MWM) experiment forces experimental animals to swim and learn to find
40 a platform hidden in the water. It is widely used in scientific research to assess the learning and
41  memory of animals. Due to the extensive use of the MWM test, visual experimental protocols
42  are essential for researchers. This manuscript uses the latest studies to introduce the protocol
43  of the MWM test. Alzheimer’ Disease (AD) is characterized by a progressive loss of memory and
44  cognitive function. An alternative and complementary treatment used for AD is Manual
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Acupuncture (MA). To assess the learning and memory ability of AD model mice, the MWM test
was conducted. The visible platform trial, hidden platform trial, probe trial, and reversal trial of
MWM were used to evaluate spatial learning and memory ability. In the visible platform trial,
the swimming speed and escape latency of mice in different groups was not significantly
different. In the hidden platform and reversal trials, the AD group showed a long escape
latency. The escape latency decreased significantly after the MA treatment. Low platform
crossover number and the proportion of time in the SW quadrant in the probe trial increased
after the MA treatment (p < 0.05 or p < 0.01). The results of the MWM tests suggest that MA
can effectively improve the spatial learning and memory abilities of AD model mice. Rigorous
experimental operations provided assurance of the reliability of the results.

INTRODUCTION:

Currently, the MWM experiment has become the most widely used and the standard behavioral
experiment to evaluate the spatial learning and memory of animals®. It was initially designed by
the British psychologist Richard G. Morris and has constantly been improved. Many advantages
such as minimal training, cross-species utility, insensitivity to differences in body weight, and
repeated testing ability of MWM make it the best method for assessing cognitive function?.
Alzheimer’s disease (AD) is a major medical problem, primarily characterized by a decline in
memory processing and cognitive function>. MWM is an indispensable experimental means to
evaluate the learning and memory ability of AD model animals and the effectiveness of
intervention methods. MWM experiments are generally time consuming (6—11 days) and involve
many variable factors®. Although there are many articles about water maze experiments, in
practice, researchers lack a coherent protocol. Therefore, an intuitive and rigorous protocol
process video is particularly important. Using a previous experiment as an example, all the steps
of the MWM are described. Using MWM, previous studies suggested that acupuncture could
relieve the symptoms of AD model mice>”.

Herein, the MWM protocol used in a recent study” is described to provide a simple and visible
method for researchers to assess the spatial learning and memory of AD model animals.

PROTOCOL:

This protocol was approved by the Animal Ethics Committee of Beijing University of Chinese
Medicine, and it was in accordance with all guidelines for the Care and Use of Laboratory Animals
of China. There was no accidental death situation during the experimental procedure, and no
animals needed to be euthanized in this study.

1. Preparation
1.1. Purchase 30 male SAMP8 mice and 10 male SAMR1 mice (age: 8 months).

1.2.  House the mice individually in individual ventilation cages at a temperature of 24 2 °C
and a 12 h dark/light cycle.

1.3.  Feed the mice with a standard pellet diet available ad libitum and provide sterile
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drinking water.
1.4. Acclimate all the mice to the environment for 5 days before experimentation.
2. Grouping of animals

2.1. Randomly divide 30 SAMP8 mice into three groups (n = 10/group): the AD group, manual
acupuncture (MA) group, and medicine (M) group.

2.2. Use 10 SAMR1 mice as the normal control (N) group®.

3. Administration of donepezil hydrochloride tablets

3.1. Crush a donepezil hydrochloride tablet (5 mg/tablet) and dissolve it in 50 mL of distilled water.
3.2. Deliver the medicine prepared in step 3.1 at doses of 1 mg/kg to the mice using an oral
gavage once a day® during the entire experiment, including the days when the MA treatment and
MWM tests are performed.

4. Administration of manual acupuncture

4.1. Immobilize the mice of the MA group in mouse bags.

4.2. Use disposable sterile acupuncture needles (0.25 mm x 13 mm) and apply the flat thorn
method of MA on Baihui (GV20) and Yintang (GV29)° toward the nose for 20 min. Ensure that the
needle depth is 0.2-0.3 cm.

4.3. Bidirectionally twirl the manipulation within 90° at a speed of about 180 r/min every 5 min
for ~15 s each time during the entire experiment, including days when MA treatment and MWM
tests are performed.

5. MWM test

NOTE: At 24 h after the 15 consecutive days of treatment, subject the mice in the four groups to
the MWM test. Conduct the visible platform trial, hidden platform trial, probe trial, and reversal
trial in order.

5.1. Prepare for the MWM test.

5.1.1. Position MWM device and the signal acquisition and processing system in an experiment
room designed to maintain sound insulation.

5.1.2. Put a circular white tank (diameter = 90 cm, height = 50 cm) surrounded by an opaque cloth
in the middle of the MWM device.
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5.1.3. Fix a video camera to the ceiling of the MWM device and connect it to a video recorder
with an automated tracking system to collect the data.

5.1.4. Divide the water maze tank equally into four equal regions using two mutually
perpendicular lines, labeled north (N), south (S), east (E), and west (W). Divide the pool area

conceptually into four quadrants of the same size (NE, NW, SW, and SE).

5.1.5. Within the sight of the mouse, place visual cues of different shapes on the wall of each
guadrant as visual references (e.g., squares, triangles, and circles).

NOTE: Distal cues are the animal’s navigational reference points for locating the platform.
Therefore, do not move them during the test. The position of the researcher is a potential distal
cue and can influence the MWM. Therefore, the researcher should stay out of the sight of the
mice while waiting for the animal to perform the test.

5.1.6. Fill the circular tank with water to a depth of 30 cm and maintain at 22 £ 2 °C with an
electric heater.

5.1.7. Render the water opaque with about 150 g of milk powder.
5.2. Perform the visible platform trial.

5.2.1. Place a plastic circular platform (diameter = 9.5 cm; height = 28 cm) 1 cm above the water
surface in any quadrant at random.

5.2.2. Put a black flag on the platform.

5.2.3. Release each mouse gently into the water at water-level from one of the four start
locations facing the tank wall. Do not drop the mouse into the water.

5.2.4. Activate the computer tracking program as soon as the mouse is released into the water.

5.2.5. Give each mouse 60 s to search for the platform. At the end of each trial, place each mouse
on the platform and allow it to stay on it for 10-30 s.

5.2.6. Observe the swimming trajectories of the mice on the computer, record the time the
mouse took to find the platform as escape latency, and analyze the swimming speed.

5.2.7. Dry each mouse with towels and warm it with an electric heater.
NOTE: Place each mouse into the pool at each of the four different starting quadrants for four
trials, moving the platform to a different location with each subsequent trial. The interval

between two trials using each mouse is 15—20 min.
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5.3. Perform the hidden platform trial/place navigation test.
5.3.1. Place the same platform without a flag in the SE quadrant.

5.3.2. Randomly place the mouse into the pool from each of the four quadrants (NE, NW, SW, N)
facing the pool wall for four trials. Use a time interval of 15-20 min between two trials.

5.3.3. Give each mouse 60 s to search for the hidden platform.

5.3.4. Record the escape latency of each trial after the mouse climbs up to the platform for
subsequent analysis.

5.3.5. Dry each mouse with towels and warm it with an electric heater.

NOTE: Conduct the hidden platform trial from days 2-6. If the mouse cannot find the platform in
60 s, lead the mouse to climb up to the platform and allow it to stay there for 10-30 s at the end
of each trial. Perform four trials/day for each mouse for 5 consecutive days, with the platform
and the visual cues at constant positions.

5.4. Perform the probe trial.

NOTE: Locate each mouse in the pool at a novel start position to observe the spatial exploration
ability of the mouse.

5.4.1. Remove the platform.

5.4.2. Locate each mouse facing the tank wall in the pool once for 60 s. Ensure that the starting
location is the NW quadrant, which is the quadrant furthest away from the SE quadrant.

5.4.3. Record the swimming distance, swimming speed, and the platform crossover number in
the maze.

5.4.4. Dry each mouse with towels and provide warmth after the trial.

5.5. Perform the reversal trial.

NOTE: Perform the reversal trial from days 8-11.

5.5.1. Position the platform in the middle of the NW quadrant (instead of the SE quadrant).
5.5.2. Follow steps 5.3.2 -5.3.5 as detailed in the hidden platform trial section.

6. Statistical Analysis
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6.1. Use statistics software (e.g., SPSS 20.0) to perform the statistical analysis.

REPRESENTATIVE RESULTS:
The time axis diagram of this protocol is shown in Figure 1.

[Place Figure 1 here]

The time axis shows that this experiment lasted for a total of 21 days. The treatment was applied
to the mouse during the whole experiment and the MWM tests began after 15 days of treatment.
The visible platform, hidden platform, probe, and reversal trials were conducted in order.

Previously published results from Ding et al.> are presented as typical results of MWM Figure 2.
[Place Figure 2 here]

Figure 2A shows the results of the visible platform trial. No statistical differences were observed
in the escape latency or swimming speed among the groups on the first day of MWM. Figure 2B
shows the results of the hidden platform and reversal trial from days 2-6 and days 8-11. The
escape latency of the AD group remained at a high level on each day of the test. The escape
latency of the other three groups decreased gradually. The escape latency from days 3-6 and
days 8-11 was longer in the AD group than in the control group (p < 0.01). The escape latencies
of mice in the MA and drug groups were shorter than that of mice in the AD group on days 2-6
and days 8-11, respectively (p < 0.01). Figure 2C shows the results of the probe trial. The platform
crossover number of mice in the AD group was statistically lower than that in the control group
(p <0.01). The platform crossover number in the MA group was higher than that in the AD group
(p < 0.05). The proportion of time spent in the SW quadrant by mice in the AD group was
significantly lower than that in the control group (p < 0.01). The proportion of time spent in the
SW quadrant in the MA group was higher than that in the AD group (p < 0.01).

FIGURE LEGENDS:
Figure 1: Time axis diagram of the study protocol.

Figure 2: Typical results of the Morris water maze test (n = 10). (A) Changes in the escape latency
and swimming speed of rats among the different groups in the visible platform trial. (B) Changes
in the escape latency of rats among the different groups in the hidden platform and reversal
trials. The p-values are *p < 0.05 and **p < 0.01 compared with the control group. The symbol
## indicates p < 0.01 compared with the AD group. (C) Changes in the platform crossover number
and the percentage of the time spent by the rats in the northwest quadrant among the different
experimental groups in the probe trial. The results of the visible platform, hidden platform, and
reversal trial in each group are shown (n = 10, mean # SD). This figure has been modified from
Ding et al®.

DISCUSSION:
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Although many water mazes, including the Biel water maze and the Cincinnati water maze, have
been around for at least a century, only the MWM has been widely used to effectively and
objectively evaluate spatial learning and memory ability because it has many advantages®.
Despite extensive use of the MWM, the procedure has not always been used optimally. MWM
experiments generally take a long time and are influenced by many variable factors. There are
some effective and reliable aspects that help detect changes in spatial learning and memory
ability that should be taken into consideration.

Four different MWM trials were performed. The visible platform trial was used on day 1 of MWM.
If the animals could swim directly to the platform, it indicated that the swimming ability and
vision of the animals were normal®®. Otnass suggested that the visible platform trial should be
conducted first!!. The results of the visible platform trial in this study meant that the four groups
started at the same learning level. From there, the successive experiments could be started. The
hidden platform trial was used to assess the ability of the mice to acquire learning and memory
ability. The probe trial was conducted on day 7, 24 h after the end of the hidden platform trial,
to assess working memory. Finally, the reversal trial was used to assess working memory?. The
changes in the four different trials of MWM together indicated that the AD model mice had low
learning and memory ability and that MA had a positive effect on AD>.

There are no specific standards for the dimensions of the pool and platform?. A 214-cm diameter
pool is used in most MWM studies. Vorhees and Williams demonstrated that with identical
protocols, rats learn fasterin a 122-cm pool than in a 210-cm pool; the steep slope of the learning
curve indicates that the 122-cm diameter pool is extremely easy for rats to navigate!?. In the
current protocol, considering the old age and weak stature of the AD mice, a 90-cm diameter
pool and 9.5-cm diameter platform were used. The results of preliminary experiments indicated
that mice had more difficulty finding the platform in a bigger diameter pool. Therefore, tests in
larger pools do not represent the real difference among the groups. The experimental animals
had a harder time finding the platform in a bigger pool with a smaller platform?. Therefore, the
size of the pool and the platform must be optimized in preliminary experiments according to the
experimental requirements and condition of the experimental animals.

Water at temperature ranging from 20-24 °C is recommended for performing the MWM test*.
Aged experimental animals performed poorly in cold water!3, indicating a clear age-dependent
loss of thermoregulation®®. In this study, a thermostat was placed at the bottom of the pool to
maintain the temperature of the water at 20-24 °C. The study results showed no significant
difference in the swimming speeds among the four groups.

MWM is a powerful technique to assess cognitive function and is widely used in studies
presently. However, there is no defined, standard, consistent equipment to perform the MWM
test, including the sizes of the pool and platform>6, Different laboratories have different
specifications for MWM. Therefore, researchers choose the appropriate experimental device
according to their individual experimental requirements, which may cause confusion among
researchers. Preliminary experiments are also necessary. More studies need to be conducted
on basic experiments like MWM. Presently, the flexibility of MWM as an experimental tool only
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lies in the ability to choose the basic protocols according to the study purposed. Therefore, this
test can be applied to assess cognitive function in greater depth.
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Beijing Zhongyan

Taihe Medical
Instrument
acupuncture needles Limited Company 511526

Chengdu Techman
Software Limited
desktop computer Liability Company Lenovo T4700D
Donepezil Hydrochloride Tablet Eisai China H20050978 Aricept

Zhi Shan (Beijing)
Academy of
mice Medical Science SCXK2014-0003

Chengdu Techman

Software Limited
Mirros water maze device Liability Company WMT-100S
mouse bags home-made

Chengdu Techman
Signal acquisition and processing  Software Limited
system Liability Company BL-420N
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assess the effect of manual acupuncture for treating AD model mice.”

6. The current Long Abstract is over the 150-300-word limit. Please rephrase the Long Abstract
to more clearly state the goal of the protocol.

Answer: Thank you for your suggestion. The present Long Abstract (264 words) has been
rephrased and revised within the 150-300-word limit.

7. Please define all abbreviations during the first-time use.
Answer: All abbreviations used have been defined in the manuscript.

8. JoVE cannot publish manuscripts containing commercial language. This includes trademark
symbols (™), registered symbols (®), and company names before an instrument or reagent.
Please remove all commercial language from your manuscript and use generic terms instead. All
commercial products should be sufficiently referenced in the Table of Materials and Reagents.
For example: Eisai China, Inc., H2005097, Beijing Zhongyan 97 Taihe Medicine Company, Ltd.,
Baihui (GV20) and Yintang (GV29), TOTA-450d, Japan, China Daheng Group, China, SPSS, Inc.,
Chicago, 173 IL, United States, EthoVision, etc.

Answer: Thank you very much. The use of commercial language has been revised.
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9. Unfortunately, there are a few sections of the manuscript that show significant overlap with
previously published work. Though there may be a limited number of ways to describe a
technique, please use original language throughout the manuscript. Please see lines: 34-36, 47-
49, 77-82, 85-86, 103-107, 108-110, 112-113, 127-129, 154-155, 161-163, 172-182, 210-213,
218-221, 231-233, 236-238.

Answer: Thank you for your careful perusal of our manuscript. | apologize for the overlap. All
suggested overlaps have been revised individually.

10. For in-text formatting, corresponding reference numbers should appear as numbered
superscripts after the appropriate statement(s).
Answer: Thank you. | have revised the corresponding reference numbers.

11. Please revise the Introduction to include all of the following with citations wherever
applicable:

a) A clear statement of the overall goal of this method

b) The rationale behind the development and/or use of this technique

¢) The advantages over alternative techniques with applicable references to previous studies
d) A description of the context of the technique in the wider body of literature

e) Information to help readers to determine whether the method is appropriate for their
application

Answer: Thank you. | have revised the manuscript according to your suggestion.

12. Please include a single line space between each step, substep and note in the protocol
section. Please use Calibri 12 points.

Answer: Thank you. | have revised the corresponding reference numbers, and moreover, as
suggested, | have used Calibri 12 font size.

13. Please ensure that all text in the protocol section is written in the imperative tense as if
telling someone how to do the technique (e.g., “Do this,” “Ensure that,” etc.). The actions
should be described in the imperative tense in complete sentences wherever possible. Avoid
usage of phrases such as “could be,” “should be,” and “would be” throughout the Protocol. Any
text that cannot be written in the imperative tense may be added as a “Note.” However, notes
should be concise and used sparingly. Please include all safety procedures.

Answer: Thank you. | have revised the manuscript according to your suggestion.

14. The Protocol should contain only action items that direct the reader to do something. Please
move the discussion about the protocol to the Discussion.
Answer: Thank you. | have revised the manuscript according to your suggestion.

15. The Protocol should be made up almost entirely of discrete steps without large paragraphs
of text between sections. All paragraph if describing the action should be converted to a
numbered step and if discussing details should be moved to the discussion section.

Answer: Thank you for your suggestion. | have changed the protocol in the revised manuscript



as per your suggestion.

16. Please ensure that individual steps of the protocol should only contain 2-3 actions per step.
Answer: Thank you. | have changed this in the manuscript.

17. Please adjust the numbering of the Protocol to follow the JoVE Instructions for Authors. For
example, 1 should be followed by 1.1 and then 1.1.1 and 1.1.2 if necessary. Please refrain from
using bullets or dashes.

Answer: Thank you. | have changed this in the manuscript.

18. Please ensure you answer the “how” question, i.e., how is the step performed?
Answer: Thank you. As per your suggestion, | have explained the “how” question in the revised
manuscript.

19. Software steps must be more explicitly explained ('click’, 'select’, etc.). Please add more
specific details (e.g. button clicks for software actions, numerical values for settings, etc.).

20. Lines 75-82, 103-110, 112-116,135-138, 171-182 : Please make action steps.
Answer: Thank you. | have changed this section as per your suggestion.

21.1: What is AD, MA and M group? Why different mice strain are used for controls.

Answer: AD is the abbreviation of Alzheimer’ Disease, and has been defined at first use in the
Long Abstract. MA is the abbreviation for the manual acupuncture group mentioned in section
2.1 of the revised manuscript. M is the abbreviation of Medicine group mentioned in section
2.1 of the revised manuscript.

SAMPS is senescence accelerated mouse/prone-8 mouse while SAMR1 mice are models for
anti-aging. SAMR1 mice are usually used as experimental controls for SAMP8 mice.

22. 3.2: Please explain the Baihui and Yintang what does these stand for along with tahe
abbreviations.

Answer: | apologize for not explaining these terms. Thank you for your critical review of the
manuscript. Baihui and Yintang are the names of acupoints. They do not represent abbreviation.

23. 3.3: how do you ensure this?
Answer: The experimenters were acupuncturists and the method described in section 3.3 is
routinely performed operation by them. Therefore, we can ensure this.

24.4.1.1: how is this done?
Answer: Thank you. | have changed the description of the method section in the revised
manuscript.

25.4.1.6: how is the analysis performed?
Answer: Thank you very much. The analysis was performed by SPSS, and this has been
mentioned in the Statistical Analysis section of the revised manuscript.



26. After how long of the MA do you perform the test? Did you provide MA just once? Do you
keep providing MA in between? Please bring out the link between the treatments and test.
Answer: Thank you! MA was applied during the experimental procedure, including the MA
treatment and Morris water maze tests, and this information has been provided in the revised
manuscript.

27. There is a 10-page limit for the Protocol, but there is a 2.75-page limit for filmable content.
Please highlight 2.75 pages or less of the Protocol (including headings and spacing) that
identifies the essential steps of the protocol for the video, i.e., the steps that should be
visualized to tell the most cohesive story of the Protocol.

Answer: | am very grateful for your suggestion. The filmable content is the step 5 of the
protocol and we have ensured that it is less than 2.75-page length.

28. Please remove the embedded figure(s) from the manuscript. All figures should be uploaded
separately to your Editorial Manager account. Each figure must be accompanied by a title and a
description after the Representative Results of the manuscript text.

Answer: Thank you. The embedded figure has been moved from the manuscript to individual
files and uploaded separately.

29. Please obtain explicit copyright permission to reuse any figures from a previous publication.
Explicit permission can be expressed in the form of a letter from the editor or a link to the
editorial policy that allows re-prints. Please upload this information as a .doc or .docx file to
your Editorial Manager account. The Figure must be cited appropriately in the Figure Legend,
i.e. “This figure has been modified from [citation].”

Answer: Thank you.

30. Please include all the Figure Legends together at the end of the Representative Results in
the manuscript text.
Answer: The figure legends have been provided after the results section as suggested.

31. As we are a methods journal, please revise the Discussion to explicitly cover the following in
detail in 3-6 paragraphs with citations:

a) Critical steps within the protocol

b) Any modifications and troubleshooting of the technique

c¢) Any limitations of the technique

d) The significance with respect to existing methods

e) Any future applications of the technique

32. Please do not abbreviate the journal titles in the references section.
Answer: Thank you. | have provided the full names of journals in the reference section.

33. Please revise the table of the essential supplies, reagents, and equipment. The table should
include the name, company, and catalog number of all relevant materials in separate columns.



Answer: Thank you. | have revised this section.

Reviewers' comments:

Reviewer #1:

Manuscript Summary:

The research was interesting and the paper has been written in a clear way.

Major Concerns:

But the similar researches have been published earlier, hence the current research seems a
repeating one, lacking of a certain creation.

For example, a paper "Effects of electro-acupuncture on the behavior and the expression of
ADAM10 and ADAM17 in cerebral cortex of SAMP8 mice" published on "China Journal of
Traditional Chinese Medicine and Pharmacy", written by WANG Xin, PIAO Zan-xun, ZHOU Yuan,
LI Zhi-gang, XU An-ping in 2016,31(10):4006-4010.

Another paper "Impacts of Electroacupuncture on the Behavior in SAMP8 Mice and the
Expression of B Amyloid Precursor Protein Cleaving Enzyme in Cerebral Cortex" published on
"World Journal of Integrated Traditional and Western Medicine" by XU An-ping, LI Zhi-gang,
TANG Yin-shan, MO Yu-ping, YAO Hai-jiang, SONG Hong-tao, Saiyin Chaoketu in 2014,
09(02):192-195.

The above published papers use the same mouse, the same grouping, the same acupoints, the
same number in each group, and the same treatment course, 15 days. The above papers also
observed the behavior changes of the mouse, including the Morris water maze.

And the other papers published recently, also similar to the current research. Maybe used the
stimulation of manual acupuncture instead of electric stimulation.

Ding N, Jiang J, Xu A, et al. Manual Acupuncture Regulates Behavior and Cerebral Blood Flow in
the SAMP8 Mouse Model of Alzheimer's Disease. Front Neurosci (Switzerland), 2019, 13 p37
Jiang J, Liu G, Shi S, et al.

Effects of manual acupuncture combined with donepezil in a mouse model of Alzheimer's
disease [epub ahead of print] Acupunct Med (England), Mar 07 2019, pacupmed2016011310

The current paper recorded the behavior changes in details, more details than those of the
above published papers. But usually new ideas is worth to be read, while repeating observation
has less attraction.

Answer: | am very grateful to you for your kind suggestion. Visual experimental protocols are
extremely essential for researchers. Therefore, we used the latest published study as an
example to introduce the protocol of the MWM in this paper.

Reviewer #2:

The following should be added into paper:

What is the age of mice? Male or female?

Answer: Thank you for your suggestion. The male mice used in the experiments were 8 months



old.

Acupuncture direction?
Answer: Thank you for your suggestion. | have included the following revision: “apply MA on
Baihui (GV20) and Yintang (GV29) using flat thorn method toward nose for 20 min.”

What is the direction of the mouse's entry into the water
Answer: The mouse entered the water facing the wall of the tank.

The amount of milk powder?

Render the water opaque with about 150 g of milk powder.

The basis and limitation of the selection of evaluation parameters can be added to the
discussion.

Answer: Thank you. We have taken this suggestion into consideration.

Reviewer #3:

Manuscript Summary:

The paper reports the effects of acupuncture on the animal model of cognitive impairment, as
assessed by Morris water maze as a spatial memory test. Clear and synthetic, the paper
describes in details the experiment and its results.

Major Concerns:
None

Minor Concerns:

It could be useful to add, in the discussion, some considerations about acupuncture mechanism
of action, and references regarding eventual further studies implying this technique for that
kind of neurological disorder.

Answer: We appreciate your suggestion. We have considered your suggestion carefully and
revised our discussion as suggested. Thank you once again.
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ARTICLE AND VIDEO LICENSE AGREEMENT

Title of Article:  \Morris water maze: Assessing the effect of manual acupuncture on the learning and

memory of SAMP8 Mouse

Author(s):

Huiling Tian,Ning Ding, Jing Jiang, Mengwei Guo,Shun Wang,Yujie Li,

Zidona \Wana Hao Liu Jiavi Yana Jinavu Ren Zhigana Lj
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ltem 1: The Author elects to have the Materials be made available (as described at

http://www.jove.com/publish) via:

D Standard Access

Item 2: Please select one of the following items:

gOpen Access

ZThe Author is NOT a United States government employee.

DThe Author is a United States government employee and the Materials were prepared in the
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
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.

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

ARTICLE AND VIDEO LICENSE AGREEMENT

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

ARTICLE AND VIDEO LICENSE AGREEMENT

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 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.
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