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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____NO_____  (If you can record images/videos using your own camera/software, then mark No)   If yes, please list make and model of your microscope: _
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___NO_____ If yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps using the step numbers listed in this document. _3, 5
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list the steps using the step numbers listed in this document._STEP 3___
E.  Will the filming need to take place in multiple locations? (Y/N) __NO_____ If yes, how far apart are the locations? 

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 provide a step-by-step, sonographic methodology for detecting kidney dysfunction using a drug-induced nephrotoxicity rat model. (Intro)
This is accomplished by first positioning the ultrasound probe using the rail system and isolating the aorta. (P1, Editor, use Figure 1B here.)
Next, the probe angle is adjusted to obtain a full kidney view in the center of the screen and the image is stored using the highest frame-rate allowed. (P2, Editor, use Figure 1C here.)
Then, the Color Doppler acoustic window is opened to isolate the renal artery and renal vein (P3, Editor, use Figure 1D and 1E here, placing them side by side.  Add in the renal artery text and arrow when mentioned.)
Finally, the pulsed wave, or PW, yellow indicator line is used to assess flow in the right renal artery, and cine store is used to collect the data at the highest possible frame rate (P4, Editor, use Figure 1F here and point out the yellow line at the bottom when mentioned.)
Ultimately, high-resolution ultrasound imaging is used to show hemodynamic changes in the kidney following cisplatin induced acute kidney injury. (P5, Editor, use Figure 2C here and point out the bottom row for Cisplatin induced acute kidney injury.)
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or PowerPoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Author name Tzongshi: This method can help answer key questions in the renal function monitoring field, such as hemodynamic changes caused by kidney injury.  
1.2. Author name Sudeshna Fisch: Though this method can provide insight into renal hemodynamics, it can also be applied to other systems such as mouse.

Protocol (read by voice talent at JoVE):

2. Nephrotoxicity Rat Model and Transverse Imaging of Kidney 
2.1. TEXT ON WHITE BACKGROUND: All procedures were performed in male Sprague Dawley rats purchased from Charles River Laboratories in accordance with American Veterinary Medical Association (AVMA) guidelines and using approved Institutional Animal Care and Use Committee (IACUC) protocols.  Animals were acclimated for one week prior to any experimental procedures [2.1.1-LM].
2.1.1. TEXT of the above statement
2.2. On day 0, after anesthetizing the animals according to the text protocol [2.2.1-WIDE/MED-TXT], and applying eye ointment [2.2.2-CU], use a #40 blade and depilatory cream to remove the hair from the chest [2.2.3-CU]. 
2.2.1. Talent places anesthetized animal on work bench protocol (TEXT: 3 Control, 3 Cisplatin)
2.2.2. Talent finishes applying eye ointment

2.2.3. Talent finishes using blade to remove hair then applies cream to chest

2.2.4. [added] removing cream

2.3. While monitoring the animal’s vital signs [2.3.1-MED/CU-TXT], set up a high resolution MS 250 ultrasound system with a center frequency of 21 MHz connected to the active port [2.3.2-MED/CU] and the application preset on ‘kidney’ [2.3.3-CU].
2.3.1. Talent monitors animals vital signs (TEXT: refer to text protocol for details)

2.3.2. Film as written, showing the center frequency connected to the active port

2.3.3. Application on screen set to general imaging kidney
2.4. Place the anesthetized animal in a supine position on the platform [2.4.1-CU] and using the rail system, position the ultrasound probe midline on the animal at a 90 degree angle to the left parasternal line [2.4.2-CU], isolating the aorta [2.4.3-CU].  
2.4.1. Film as written

2.4.2. Film as written

2.4.2 Shot of screen showing 2.4.3 aorta; Videographer, have talent point out the aorta; Editor, point out the aorta 
2.5. From this position, slide the platform with the animal [2.5.1-MED/CU] such that the probe becomes level with the left or right renal artery [2.5.2-MED/CU].  Using the micromanipulators [2.5.3-CU], view the renal artery [2.5.4-MED/CU].
2.5.1. Film as written

2.5.2. Probe becomes level with left or right renal artery

2.5.3. Talent uses micromanipulators

2.5.4. Shot of screen showing renal artery 
2.6. Then adjust the probe angle by tilting slightly along the y axis of the probe [2.6.1-CU] to obtain a full kidney view in the center of the screen [2.6.2-MED/CU].  

Already recorded in 2.5
2.6.1. Film as written

2.6.2. Screen showing full kidney view in center of screen

2.7. Once the renal pelvis and renal artery have been imaged [2.7.1-LM], cine store the images using the highest frame rate allowed with the probe used [2.7.2-MED/CU].
2.7.1. LAB MEDIA Figure 1C and D

2.7.2. Talent at monitor store images at highest frame rate possible

2.8. Next, press the Color Doppler key on the keyboard to turn on the Color Doppler acoustic window [2.8.1-MED/CU-TXT].  
2.8.1. Film as written (TEXT: blue = arterial flow toward transducer; red = venuous flow away from transducer)

2.9. Ensure that the focus depth lies in the center of the kidney [2.9.1-ME/CU-TXT].  Use cine store to record the data at the highest frame rate possible [2.9.2-MED/CU].  

2.9.1. Talent at screen determining that focus depth is at center of kidney (TEXT: yellow arrowhead on Y axis)

2.9.2. Talent stores data at monitor

2.10. To capture images in Pulsed-wave, or PW view, click on the PW key to bring up a yellow indicator line on the screen (Figure 1F) [2.10.1-MED/CU].
2.10.1. Talent presses on PW key and yellow line appears on screen 

2.11. Using the PW angle key [2.11.1-CU], place the yellow line in the renal artery at an angle that parallels the directionality of the flow through the vessel, ensuring the Doppler angle is less than 60 degrees [2.11.2-MED/CU].
2.11.1. Talent presses PW angle key

2.11.2. Screen showing yellow line being placed parallel to flow through vessel

2.12. In this mode the acoustic window splits into upper and lower sections [2.12.1].  Use Cine store to capture the image of the wave forms that indicate the velocity of the arterial flow at peak systole and diastole [2.12.2-MED/CU].

2.12.1. Shot of screen showing the window split into upper and lower sections

2.12.2. Talent uses cine store to capture image of wave forms

2.13. After imaging, place the animal under a heating lamp in a clean recovery area in sternal recumbency [2.13.1-MED/CU].  Continually monitor the animal’s vital signs until full recovery from anesthesia before returning it to the housing facility [2.13.2-MED/CU-TXT] 
2.13.1. Film as written

2.13.2. Talent monitoring vital signs of animal (TEXT: repeat imaging with remaining 5 animals)
3. Nephrotoxicity Induction using Cisplatin
3.1. Twenty four hours after carrying out baseline imaging, administer an intraperitoneal injection of 10 mg/Kg of Cisplatin in a single dose to the treatment animals [3.1.1-MED/CU].  Administer normal saline to the control animals [3.1.2-CU]. 
3.1.1. Film as written

3.1.2. Film as written
3.2. Following the schedule shown here and while monitoring the animal’s vital signs, carry out ultrasound imaging as demonstrated earlier in the video [3.2.1-MED/CU-TXT].  Carry out data analysis according to the guidelines in the text protocol [3.2.1-MED OVER SHOULDER]. 

Repeat 2.2
3.2.1. Talent performing ultrasound imaging on animal  (TEXT: Hrs after Cisplatin admin:  24, 48, 72, 96, 120, 144)
3.2.2. Talent at computer performing data analysis

3.2.3. [added] comparison – important extra shot

4. Results: Creatine, Histology and Ultrasound Images after Cisplatin Treatment
4.1. The images presented in this study were taken by a single operator and the imaging data was analyzed by a single investigator.  The results showed that Cisplatin-treated animals had serum creatinine ranging from 0.5 to 2.1 at day 6, with normal levels being less than 1.1 [4.1.1-LM].  

4.1.1. LAB MEDIA Figure 2A, Editor, for the 0.5 to 2.1, point out the low point and then the high point of the error bar in the gray, day 6 bar.  Editor, add in the red dashed line and the ‘1.1’ for the last part of the last sentence.  
4.2. However, the histological studies demonstrated consistent patterns of acute tubule interstitial injuries in Cisplatin-treated kidneys compared to normal saline treated animals [4.2.1-LM].
4.2.1. LAB MEDIA Figure 2B, Editor, add in the yellow arrow in the Cisplatin panel for the acute tubule interstitial injuries and point out the Vehicle panel for normal saline treated animals.

4.3. Using high resolution ultrasound imaging to measure hemodynamic changes in kidney, there was no change in morphology in animals without Cisplatin treatment between days 0 and 6, while pulsus parvus morphology was detected in Cisplatin-treated animals at day 6 [4.3.1-LM].
4.3.1. LAB MEDIA Figure 2C, Editor, for pulsus parvus morphology, add in the yellow circle in the bottom right panel.  
4.4. The upper limits for normal resistive and pulsatile indices are 0.7 and 1.15, respectively in rats.  Measuring these indices to assess the hemodynamic changes in the kidney demonstrated a significant increase in both Cisplatin treated animals at day 6 [4.4.1-LM]. 
4.4.1. LAB MEDIA Figure 2D and E, Editor, add in the red dotted lines at 0.7 and 1.15 with the VO.  
5. Conclusion (said by authors on camera)

5.1. Author name Sudeshna: While attempting this procedure, it’s important to ensure normal vital signs during imaging under anesthesia.

5.2. Author name Tzongshi: After its development, this technique paved the way for researchers in the field of renal ultrasound to explore hemodynamic changes following acute kidney injury.
5.3. Author name: Sudeshna:  After watching this video, you should have a good understanding of how to image a kidney using a small animal model of acute kidney injury.
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.  

Insert your media filenames here.

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.
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