[image: ]FINAL SCRIPT: APPROVED FOR FILMING


Submission ID #: 60055
Scriptwriter Name: Anastasia Gomez
Project Page Link: http://www.jove.com/files_upload.php?src=18316823

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Title: Analysis of Learning and Memory Ability in an Alzheimer’s Disease Mouse Model using the Morris Water Maze

Authors and Affiliations: 

[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Huiling Tian1, Ning Ding2, Mengwei Guo1, Shun Wang1, Zidong Wang1, Hao Liu1, Jiayi Yang1, Yujie Li3, Jingyu Ren1, Jing Jiang4, Zhigang Li1

1School of Acupuncture-Moxibustion and Tuina, Beijing University of Chinese Medicine, Beijing, China
2Guang’anmen Hospital of China Academy of Chinese Medical Science, Beijing, China
3The Third Affiliated Hospital of Beijng University of Chinese Medicine, Beijing, China
4School of Nursing, Beijing University of Chinese Medicine, Beijing, China


Corresponding Author: 

Zhigang Li 		(Lizhigang620@126.com) 
Jing Jiang 		(yingxi7847@126.com) 

Email addresses for Co-authors: 

Huiling Tian 		(tianhuiling1991@163.com)
Ning Ding 		(beijingdingning@163.com)
Mengwei Guo 	(angela84929@aliyun.com)
Shun Wang 		(doctorwangshun@yeah.net)
Zidong Wang 		(1804066096@qq.com)
Hao Liu 		(13247705653@163.com)
Jiayi Yang 		(1637342578@qq.com)
Yujie Li 		(184576262@qq.com)
Jingyu Ren 		(245916861@qq.com)





Author Questionnaire:

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? NO 
2. Does your protocol include software usage? NO
3. Which steps from the protocol section below are the most important for viewers to see? Please list 4-6 individual steps using the step numbers listed in this document. This information is important to prepare your Videographer for your shoot. (You do not need to include steps that will be screen captured. Please do not list entire sections.)
3.1，3.3，3.5，3.6，3.8，3.9
4. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.)
3.6
5. Will the filming need to take place in multiple locations? NO



Section - Introduction
Videographer: Interviewee Headshots are required. Take a headshot for each interviewee. 

Authors, these headshots will be used for the JoVE Dedicated Author Webpage. Here is one example if you wish to take a look.


1. REQUIRED Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

1.1. Jing Jiang: The Morris water maze, or MWM, experiment has become the most widely used and classic behavioral experiment to evaluate the spatial learning and memory ability of animals. Although there are many articles about MWM, in practice researchers still feel confused. Therefore, this intuitive and rigorous operation process video is particularly important.

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Jing Jiang: We previously performed MWM-based studies suggest that acupuncture can relieve the symptoms of AD model mice. Herein, we introduce the operation protocol of MWM used in our latest study to provide a simple and visible method for researchers to assess the spatial learning and memory of AD model animals.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.



OPTIONAL Interview Statements: (Said by you on camera)  - All interview statements may be edited for length and clarity.


1.3. Shun Wang: MWM is a powerful technique to assess cognitive function and is widely used in studies. However, there are no defined or standard parameters to perform the test, such as the sizes of the pool and platform, so visual demonstration of the method is critical.

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.




Ethics title card: (for human subjects or animal work, does not count toward word length total)

1.4. Procedures involving animal subjects have been 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.

Section - Protocol
2. Experimental Setup
2.1. Begin by setting up for the Morris Water Maze, or MWM, test according to manuscript directions [1]. The MWM device and the signal acquisition and processing system should be located in an experiment room designed to maintain sound insulation [2]. 
2.1.1. WIDE: Establishing shot of talent walking into the experiment room. 
2.1.2. The MWM device and signal acquisition and processing system. 
2.2. A circular white tank surrounded by an opaque cloth should be positioned in the middle of the MWM device [1-TXT]. A video camera should be fixed to the ceiling of the device [2] and connected to a video recorder with an automated tracking system [3]. 
2.2.1. The tank on the MWM device. TEXT: Tank diameter = 90 cm; height = 50 cm
2.2.2. Camera fixed to the ceiling.
2.2.3. The video recorder. 
2.3. Divide the water maze tank into 4 equal regions using lines labeled north, south, east, and west, which will conceptually divide the pool area into 4 quadrants [1]. Then, place a unique visual cue on the wall of each quadrant within the sight of the mouse [2]. 
2.3.1. Divided water tank with the labeled lines visible in the shot. 
2.3.2. Visual cues on the quadrant walls. 

2.4. Fill the circular tank with water for a depth of 30 centimeters [1] and add 150 grams of milk powder to the water to make it opaque [2]. 

2.4.1. Water in the tank. TEXT: Maintain water temperature at 22 ± 2 °C
2.4.2. Talent adding milk powder to water or the water with the milk powder already in it.

3. Morris Water Maze Test
3.1. To perform the visible platform trial, place a plastic circular platform 1 centimeter above the water surface in any quadrant at random [1] and put a black flag on it [2]. Release each mouse gently into the water from one of the four start locations facing the tank wall [3]. Videographer: This step is important!

3.1.1. Talent placing the platform in the tank. 
3.1.2. Talent placing a flag on the platform 
3.1.3. Talent gently releasing mouse into water. TEXT: Do NOT drop mouse Videographer: Obtain multiple reusable takes of this shot with the mouse being released in different quadrants. Obtain a take where the platform with the flag is not visible. 

3.2. Activate the computer tracking program as soon as the mouse is released into the water [1] and give each mouse 60 seconds to reach the platform [2]. At the end of each trial, place the mouse on the platform and allow it to stay there for 10 to 30 seconds [3]. 

3.2.1. Talent activating the tracking program. 
3.2.2. Mouse swimming in the tank and locating the platform.
3.2.3. Talent placing mouse on the platform. 

3.3. Then, dry the mouse with towels and warm it with an electric heater [1]. Observe the swimming trajectories of the mice on the computer [2], record the time the mouse took to find the platform as escape latency, and analyze the mouse’s swimming speed [3]. Videographer: This step is important!

3.3.1. Talent drying the mouse with a towel and placing it near a heater. Videographer: Obtain multiple reusable takes of this shot. 
3.3.2. SCREEN: Swimming trajectories of the mouse. Videographer: Film the screen as talent performs each shot labeled ‘SCREEN’.  
3.3.3. SCREEN: Escape latency being recorded and swimming speed being analyzed. 

3.4. [bookmark: _GoBack]Move the platform [2] and perform four trials per mouse, starting the mouse in a different quadrant [1]. Allow the mouse to recover for 15 to 20 minutes between each trial [3]. 

3.4.1. Use 3.1.3.
3.4.2. Talent moving the platform.  NOTE: Move 3.4.2. before 3.4.1.
3.4.3. Mouse outside of the water. 
3.5. To perform the hidden platform trial, place the same platform without a flag in the southeast quadrant [1], then place the mouse randomly in one of the 4 quadrants [2] and give it 60 seconds to find the hidden platform [3]. Videographer: This step is important!

3.5.1. Talent placing the platform without a flag in the tank. 
3.5.2. Use 3.1.3. 
3.5.3. Mouse swimming and finding the hidden platform. Videographer: Obtain multiple reusable takes of this shot, some with the mouse just swimming.
 
3.6. If the mouse cannot find the platform in 60 seconds, guide it to the platform and allow it to stay there for 10 to 30 seconds [1]. Record the escape latency of each trial [2], dry the mouse with towels, and keep it warm with an electric heater [3]. Videographer: This step is difficult and important!

3.6.1. Talent guiding the mouse to the platform and the mouse climbing on it. 
3.6.2. Talent recording escape latency. 
3.6.3. Use 3.3.1. 

3.7. Perform 4 trials per mouse with 15 to 20 minutes between each trial, starting the mouse in a different quadrant each time [1]. Repeat the trials for 5 consecutive days, with the platform and visual cues at constant positions [2]. 

3.7.1. Use 3.1.3. 
3.7.2. Use 3.5.3. 

3.8. To perform the probe trial, remove the platform [1] and place the mouse in the water facing the tank wall in the northwest quadrant [2]. Record its swimming distance, speed, and platform crossover number [3]. When finished, dry the mouse and keep it warm [4]. Videographer: This step is important!

3.8.1. Talent removing the platform. 
3.8.2. Talent releasing mouse in the northwest quadrant. 
3.8.3. Mouse swimming in the tank. 
3.8.4. Use 3.3.1. 

3.9. To perform the reverse trial, position the platform in the northwest quadrant [1] and repeat the hidden platform trial [2]. Videographer: This step is important!

3.9.1. Talent placing platform in the northwest quadrant. 
3.9.2. Use 3.5.3.



Section – Results
4. Results: Effects of Manual Acupuncture on Learning and Memory of Mice with Alzheimer’s Disease 
4.1. This protocol was used to investigate the effects of manual acupuncture, or MA, on the learning and memory of mice with Alzheimer’s disease. For the MA group, treatment began 15 days prior to MWM testing [1] and continued throughout the 11 days of testing [2].  
4.1.1. Figure 1. Video Editor: Emphasize the red part of the timeline. 
4.1.2. Figure 1. Video Editor: Emphasize the blue part of the timeline. 
4.2. During the visible platform test on the first day of MWM, no statistical differences were observed in the escape latency or swimming speed among the groups [1]. 
4.2.1. Figure 2 A. 
4.3. During the hidden platform and the reversal trial, the escape latency of the Alzheimer’s disease, or AD, group remained high [1] while the latency of the other 3 groups gradually decreased [2]. Importantly, the escape latency of the MA group was shorter than that of the AD group [3]. 
4.3.1. Figure 2 B. Video Editor: Emphasize the AD data (blue). 
4.3.2. Figure 2 B. Video Editor: Emphasize the control, drug, and MA group data (green, yellow, and orange). 
4.3.3. Figure 2 B. 
4.4. During the probe trial, the platform crossover number of mice in the MA group was lower than that of the control group but significantly higher than that of the AD group [1]. 
4.4.1. Figure 2 C, first bar graph. Video Editor: Emphasize the orange bar. 
4.5. Furthermore, the percentage of time that the MA mice spent in the quadrant where the platform was previously located was similar to the drug group, which was less than control but greater than AD [1]. 
4.5.1. Figure 2 C, second bar graph. Video Editor: Emphasize the orange bar. 



Section - Conclusion
5. Conclusion Interview Statements: (Said by you on camera) - All interview statements may be edited for length and clarity.

5.1. Shun Wang: It is important to remember that if the mouse cannot find the platform in 60 seconds, the researcher should guide it to the platform and allow it to stay there for 10 to 30 seconds. 

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 3.6.1.

5.2. Shun Wang: There are no specific standards for dimensions of the pool and platform size. These parameters must be optimized in preliminary experiments according to the experimental requirements and condition of the experimental animals.

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
5.3. Shun Wang: More studies need to be conducted on basic experiments like MWM. Presently, the flexibility of MWM as an experimental tool only lies in the ability to choose the basic protocols according to the study purposes, and therefore, this test can be applied to assess cognitive function in greater depth.

5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.
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