Submission ID #: 53012

Editor Name: Bridget Colvin
Videographer name:

Film Date: 
Authors and Affiliations: Jinxi He1,2, Yu Fang2,3, and Xiaoxin Chen2,4, 1Department of Thoracic Surgery, Ningxia Medical University General Hospital, Yinchuan, Ningxia, China, 2Cancer Research Program, JLC-BBRI, North Carolina Central University, Durham, NC, 3Department of Thoracic &Cardiovascular Surgery, The First Affiliated Hospital of Chongqing Medical University, Chongqing, China, and 4Center for Esophageal Disease and Swallowing, Division of Gastroenterology and Hepatology, Department of Medicine, University of North Carolina at Chapel Hill, Chapel Hill, NC

Title: Surgical models of gastroesophageal reflux with mice
Corresponding Author(s): lchen@nccu.edu
Co-author(s): nxhjx@sina.com, fangyucs@sina.com
A.  Will you require JoVE to record video microscopy through a microscope,? N
B.   Does your protocol include descriptions of software usage? N
C.  Which individual steps (not sections) of your protocol will viewers benefit most from having filmed? 2.2-2.9., 3.1-3.4., 4.1.-4.5.
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success? 2.6 or 3.4
E. Will the filming need to take place in multiple locations? N
1. Introduction (Schematic Overview and Interview)
A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to create gastroesophageal reflux models in mice. (Intro) First, the preparation of a gastric reflux model is shown. (P1) Next, the set up of a mixed reflux model is presented, (P2) followed by the demonstration of the preparation of a duodenal reflux model. (P3) Ultimately, the degree of esophageal damage induced by the different reflux models can be assessed by histological analysis. (P4)
From Figures-JOVE_Chen.ppt slide 1

(P1) show left schematic with text from A and add the dotted line 
(P2) show schematic from C, then added dotted line and add/animate arrows
(P3) show schematic from D, then blue stomach, add black “sutures” and add/animate arrow
(P4) Figure 2.JPG
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Xiaoxin Chen: Generally, individuals new to this method will struggle because of the small size of the mouse esophagus.
Protocol (read by voice talent at JoVE):
2. Gastric reflux model
2.1. To set up the gastric reflux model, after confirming the proper level of anesthesia by toe pinch [2.1.1.-WIDE-TXT], use hair clippers to shave the surgical area [2.1.2.-CU] and apply ointment to the animal’s eyes [2.1.3.-ECU-TXT].
2.1.1. Talent pinching animal’s toe (Videographer: More Talent than mouse in shot) (TEXT: 80 mg/kg ketamine + 12 mg/kg xylazine ip)
2.1.2. Few seconds mouse being shaved
2.1.3. Ointment being applied to one eye (TEXT: Use mice ≥6 wk old, ≥20 grams)
2.2. Using betadine solution, sterilize the exposed skin [2.2.1.-CU]. Then make a 2 cm upper midline incision starting from the xiphoid process down toward the anus [2.2.2.-CU].
2.2.1. Few seconds skin being sterilized, with betadine container label visible in frame if possible

2.2.2. Few seconds incision being made
2.3. Next, open up the abdominal cavity through the midline [2.3.1.-CU] and use a pair of scissors to remove the xiphoid [2.3.2.-CU].
2.3.1. Few seconds abdominal cavity being opened

2.3.2. Few seconds xiphoid being removed
2.4. Separate and cut the connective tissues between the liver and the stomach [2.4.1.-CU]. Then, ligate [2.4.2.-CU] and sever the vessel bundle between the spleen and the fundus [2.4.3.-CU].

2.4.1. Few seconds connective tissues being separated/cut

2.4.2. Shot of suture thread in place OR Shot of tied suture 

2.4.3. Few seconds vessel bundle being severed

2.5.  When the fundus has been completely freed, turn the tissue slightly to the left to expose the left side of the gastroesophageal junction [2.5.1-CU].
2.5.1. Shot of freed fundus, then tissue being turned to left 

2.6. Then, using a sharp pair of scissors, make a 5 mm longitudinal incision on the muscle along the distal esophagus to expose the epithelium [2.6.1.-CU].
2.6.1. Shot of gastroesophageal junction, then few seconds incision being made
2.7. Open the epithelium in the same direction with three incisions to cut off most of the forestomach [2.7.1.-CU].
2.7.1. 2nd and/or 3rd incision being made, with 1st and/or 2nd incision visible in frame if possible
2.8. Next, using a taper point needle, place an 8-0 prolene suture first through the esophagus [2.8.1.-CU] and then through the forestomach, with accurate mucosal to mucosal opposition [2.8.2.-CU]. A 6-0 prolene suture is used in this demo procedure in order to improve visibility.
2.8.1. *Film as written

2.8.2. *Film as written 

2.9. Continue to place evenly spaced sutures 3-4 mm apart, from the esophagus through the forestomach [2.9.1.-CU], until the entire area is ligated from point to point as illustrated [2.9.2.-LM].
2.9.1. Few seconds esophagus/forestomach being sutured

2.9.2. Figures-JOVE_Chen.ppt slide 2: please add lines/”sutures” connecting letters to prime letters (e.g., a to a’, b to b’, c to c’, etc) or similar animation as appropriate to indicate how sutures are placed
2.10. After the last suture has been placed [2.10.1.-CU], use normal saline to clear the abdominal cavity of any blood and remaining gastric contents [2.10.2.-CU].
2.10.1. Shot of tissue with all sutures placed

2.10.2. Few seconds tissue being washed with saline 

2.11. Then close the abdominal wall with silk sutures [2.11.1.-CU] and the skin with metal clips [2.11.2.-CU].
2.11.1. Few seconds suture being placed

2.11.2. Few seconds at least one clip being placed
3. Mixed reflux model 
3.1. To set up the mixed reflux model, after exposing the gastroesophageal junction as just demonstrated [3.1.1.-WIDE], gently separate the dorsal side of the esophagus from the blood vessels behind the esophagus [3.1.2.-CU].
3.1.1. Few seconds Talent working on mouse (Videographer: More Talent than mouse in shot; shot will be used again)

3.1.2. Few seconds dorsal side of esophagus being separated from blood vessels 

3.2. Pass a small cotton tip between the esophagus and blood vessels [3.2.1.-CU].
3.2.1. *Film as written 

3.3. Then make two 5 mm longitudinal incisions on the gastroesophageal junction [3.3.1.-CU] and two 5 mm longitudinal incisions on the anti-mesenteric border along the proximal end of the duodenum adjacent to the pylorus [3.3.2.-CU].
3.3.1. At least one incision being made on gastroesophageal junction 
3.3.2. At least one incision being made on anti-mesenteric border 

3.4. Next, using interrupted 8-0 Prolene sutures, place 3-4 sutures on the dorsal side [3.4.1.-CU] and 2-3 sutures on the front side to anastomose the incisions with accurate mucosal to mucosal opposition [3.4.2.-CU].
3.4.1. At least one suture being placed on dorsal side

3.4.2. At least one suture being placed on ventral
3.5. Then remove the cotton tip [3.5.1.-CU], wash the abdominal cavity with normal saline [3.5.2.-CU], and close the abdominal wall and skin as just demonstrated [3.5.3.-CU].
3.5.1. *Film as written

3.5.2. *Film as written

3.5.3. Few seconds abdominal wall or skin being closed
4. Duodenal reflux model 

4.1. To set up the duodenal reflux model, after preparing a mixed reflux model as just demonstrated [4.1.1.-WIDE], carefully lift the stomach to expose the back side of the tissue [4.1.2.-CU]. 
4.1.1. Use 3.1.1. Talent working on mouse

4.1.2. *Film as written
4.2. Then expose the blood vessels on the dorsal side of the esophagus [4.2.1.-CU].
4.2.1. *Film as written
4.3. Next, ligate [4.3.1.-CU] and cut the blood vessels and the esophagus at the gastroesophageal junction [4.3.2.-CU].
4.3.1. Shot of suture in place OR Shot of tied suture

4.3.2. Few seconds vessel/esophagus being cut
4.4. Ligate the duodenum at the pylorus [4.4.1.-CU] and ligate [4.4.2.-CU] and cut the mesenterium as well [4.4.3.-CU].
4.4.1. Few seconds suture being placed/tied 
4.4.2. Shot of suture in place OR Shot of tied suture

4.4.3. Few seconds mesenterium being cut
4.5. Then remove the whole stomach [4.5.1.-CU], wash the abdominal cavity with normal saline [4.5.2.-CU], and close the abdominal wall and skin [4.5.3.-CU].
4.5.1. Stomach being lifted out of mouse

4.5.2. *Film as written

4.5.3. Few seconds wall and/or skin being closed
4.6. At the completion of each of the surgeries, place the animals on a heating pad with monitoring until they are fully recovered [4.6.1.-CU-TXT].

4.6.1. Talent placing animal onto heating pad (Videographer: More Talent than mouse in shot) (TEXT: See text for full post surgery monitoring details)

5. Results: Representative mouse esophageal epithelium with and without reflux 
5.1. At four weeks post surgery, the architecture of the esophageal epithelium will exhibit damage from the reflux. 
5.1.1. Figure 2.JPG: please indicate the top right and two bottom images

5.2. As observed in these images of the upper digestive tract in mice with gastric [5.2.1.-LM], mixed [5.2.2.-LM], or duodenal reflux [5.2.3.-LM], the epithelium becomes thicker and the papilla elongates compared to control animals [5.2.4.-LM]. 
5.2.1. Figure 2.JPG: please highlight the top right image

5.2.2. Figure 2.JPG: please highlight the bottom left image

5.2.3. Figure 2.JPG: please highlight the bottom right image

5.2.4. Figure 2.JPG: please highlight the top left image

5.3. Hyperproliferation of the epithelial cells and infiltration of the upper digestive tract by inflammatory cells, common signs of esophagitis, are observed in the reflux model animals as well.
5.3.1. Figure 2.JPG: please indicate one/some purple cells in the top right and two bottom images
6. Conclusion (said by authors on camera)
6.1. Xiaoxin Chen: Once mastered, this technique can be done in 20-30 min if it is performed properly.

6.2. Author name ________: While attempting this procedure, it’s important to remember to ___________.

6.3. Author name ________: Following this procedure, other methods like _____________ can be performed in order to answer additional questions like _____________.

6.4. Author name ________: After its development, this technique paved the way for researchers in the field of __________ to explore _____________ (subdivision of field, disease, natural phenomenon) in __________( model organism, patient demographic, organ system).

6.5. Author name _________: After watching this video, you should have a good understanding of how to _____________ (restate overall goal of the procedure mention specific steps).

6.6. Author name _________: Don't forget that working with _____________(reagent, pathogen, instrumentation) can be extremely hazardous and precautions such as ____________ should always be taken while performing this procedure.   
Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Figure 2.JPG

Figures-JOVE_Chen.ppt
General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.
You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.
( 2013, Journal of Visualized Experiments


