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A.  Will you require JoVE to record video microscopy through a microscope? N
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? N
C.  Which steps of your protocol will viewers benefit most from having filmed? 
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  

E. Will the filming need to take place in multiple locations? Y: Different rooms on the same floor
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 demonstrate the measurement of renal function in a short laboratory module designed to allow students to actively participate in some aspects of the experiment.  (Intro) This is accomplished by first surgically inserting vascular and bladder catheters for measuring the function. (P1) A FITC-inulin solution is then infused into the animal, (P2) and blood and urine samples are collected. (P3) Ultimately, measuring the inulin, sodium and potassium levels within the collected blood and urine samples allows the calculation of the glomerular filtration rate and other indices of renal function. (P4)
No animation provided

(P1) Graphic of rat, then catheters being inserted into hindleg and bladder areas
(P2) Syringe with yellow-green solution in barrel appears next to rat and dispenses solution into vascular catheter
(P3) Collection tubes appear near catheters: yellow drops drip from bladder catheter into bladder collection tube and red drops drip from vascular catheter into vascular collection tube
(P4) JoVE-Renal Function Lab-Table 3-revised.xlsx

B.  Interview: (Said by you on camera. Don’t forget to smile!)  
1.1. Robert E. Shade: This laboratory module is useful for demonstrating how to measure renal function to students with minimal laboratory skills. 
1.2. Robert E. Shade: Demonstrating the procedure will be Dr. Carmen Hinojosa-Laborde, the co-instructor, and Brian Jespersen.  

1.2.1. Interview style: Author saying the above 

1.2.2. The named technician, post doc, student looks up from workbench or desk or microscope and acknowledges the camera.
Protocol (read by voice talent at JoVE):
2. Catheter placement
2.1. Begin by inserting a short, tapered catheter into the femoral artery of an anesthetized adult rat.
2.1.1. WIDE: Few seconds Talent inserting catheter into femoral artery (More Talent than rat in shot) (TEXT: Anesthesia: 5% isoflurane) Shot of rat under anesthesia, creating incision to insert catheters. (Catheterization was skipped, as this is a whole JOVE publication in of itself that we previously published.) Then, a shot of both catheters in place and secured. 
2.1.2. CU: Shot of catheter being inserted into artery (Video Editor: Can skip shot if necessary)
2.2. Use a suture to secure the catheter to the surrounding tissue and attach the catheter to a strain gauge pressure transducer. 
2.2.1. CU: Shot of catheter in artery, then few seconds catheter being secured with suture
2.2.2. CU: Catheter being attached to strain gauge pressure transducer
2.3. Then use data acquisition software to record the blood pressure and heart rate in real-time. 
2.3.1. MED – over the shoulder: Talent at computer, recording blood pressure and/or heart rate
2.4. Next, insert a PE-50 catheter into the femoral vein for inulin infusion, securing the catheter with a suture as just demonstrated. 
(Combined with step 2.1, 2.1.1. These changes are stated on the recording)
2.4.1. CU: Few seconds PE-50 catheter being inserted 
2.4.2. CU: Few seconds catheter being secured
2.5. Finally, make a suprapubic incision to expose the bladder and cut a small hole in the tip of the bladder tissue.
2.5.1. CU: Few seconds incision being made
2.5.2. CU: Small hole being made
2.6. Then insert a PE-190 cannula with a heat flared tip inside the bladder and secure the cannula to the bladder with a purse-string suture.
2.6.1. CU: PE-190 catheter being inserted
2.6.2. CU: Few seconds purse-string suture being placed
3. Urine and blood collection
3.1. To set up the blood sample collection, first place a syringe of FITC-inulin in a syringe pump with a flow rate of 1 ml/hr/100 g of body weight. 
3.1.1. WIDE: Talent placing syringe in syringe pump
3.1.2. CU: Flow rate being set 
3.2. Attach the syringe to the femoral vein catheter and cover it with foil to protect the FITC from light. Then start the inulin infusion.
3.2.1. CU: Syringe being attached to catheter
3.2.2. CU: Few seconds syringe being covered with foil. This step happens before the syringe is placed in the syringe pump (3.1.1) and was noted in the recording. 
3.2.3. CU: Infusion being started
3.3. After a 1-2 hour equilibration period, collect urine samples in a pre-weighed collection vial in 10 minute intervals to determine if the urine flow rate is stable and at least 20 microliters/min. 
3.3.1. MED: Talent putting collection tube in place
3.3.2. CU: Few seconds shot urine being collected at stable flow rate, if possible with gradations on collection tubes visible (Shot will be used again)
3.4. After the first collection interval, use a digital scale to determine the urine volume gravimetrically; an adequate urine volume for a 10 minute collection period is 200 microliters. 
3.4.1. MED: Talent placing tube onto scale
3.4.2. CU: Shot of ~200 microliters of urine on scale if possible if not on bench 
3.5. When the urine flow rate is adequate, collect a pre-drug urine sample for 20 minutes. At the midpoint of the collection, completely clear the arterial catheter of saline and collect a 500 microliter pre-drug blood sample into a collection vial with volume markings and containing 1 unit of heparin. 
3.5.1. Use 3.3.2. urine being collected

3.5.2. CU: Few seconds arterial catheter being cleared

3.5.3. CU: Few seconds shot blood being collected into tube, with volume markings and/or heparin visible if possible
3.6. Flush the arterial catheter with 100 microliters of heparin-saline to clear the catheter of blood. Then, after 10 minutes, collect another pre-drug urine and blood sample and administer the diuretic drug via the arterial catheter. 
3.6.1. CU: Few seconds catheter being flushed with heparin-saline/catheter being cleared of blood
3.6.2. MED: Talent placing collection container(s) for urine and/or blood sample collection
3.6.3. MED: Talent administering drug into arterial catheter (TEXT: e.g. furosemide 10 mg/kg) 
3.7. Now flush the arterial catheter with heparinized saline to clear the catheter, and record the time of the furosemide injection. 
3.7.1. CU: Few seconds arterial catheter being flushed with saline (TEXT: Caution: No air in catheter)
3.7.2. MED: Talent looking at watch or clock, then writing down time (or similar “recording time” shot
3.8. Collect post-drug urine 10 minutes, and mid-collection blood samples as just demonstrated at 5, 20, and 35 minutes after the injection.
3.8.1. MED: Talent collecting tube(s) or other appropriate sample collection shot 
3.8.2. MED: Talent weighing tube(s) or other appropriate sample collection shot (Video Editor: skip shot if not needed)
3.9. After all of the samples have been collected, remove both kidneys.
3.9.1. CU: Second kidney being placed into collection container, with our kidney visible in container if possible  (TEXT: Euthanasia: Thoracotomy + heart removal)
3.10. Then decapsulate the kidneys, blotting to remove the excess blood, and weigh them.
3.10.1. CU: Few seconds at least one kidney being decapsulated
3.10.2. CU: Few seconds kidney(s) being blotted
3.10.3. CU: Shot of kidney(s) on weigh boat on scale
4. Sample Analysis
4.1. To analyze the samples, first weigh all of the urine sample volumes gravimetrically with the digital scale and record the weights. 
4.1.1. WIDE: Talent placing at least one sample onto scale
4.1.2. MED: Few seconds Talent writing down/recording weights
4.2. Then centrifuge the whole blood samples to separate the plasma and transfer the plasma into small, labeled vials. 
4.2.1. MED: Talent placing tube(s) in centrifuge (TEXT: 5 min, 1800 x g, room temp) 
4.2.2. CU: Shot of at least one tube with plasma separated then few seconds plasma being collected, with small labeled vial(s) visible in frame if possible
4.3. Using a sodium-potassium analyzer, analyze the sodium and potassium concentrations in both the urine and plasma samples. 
4.3.1. CU: Urine and/or blood sample being placed into analyzer
4.4. Next, dilute the pre- and post-drug urine samples with HEPES buffer. 
4.4.1. CU: Shot of samples, with HEPES buffer being added to at least one sample and with HEPES buffer container label visible in frame if possible. Please group pre-drug samples on left and post-drug samples on right if possible (TEXT: pre-drug 1:200-1:400; post-drug 1:10) (Video Editor: if possible, please put pre drug text with pre drug samples and post drug text with post drug samples)
4.5. Then add 40 microliters of standard or sample and 60 microliters of HEPES buffer to individual wells of a 96 well plate and cover the plate with aluminum foil.
4.5.1. MED – over the shoulder: Talent adding sample to at least one well, with sample and standard container labels visible in frame if possible
4.5.2. CU: HEPES being added to at least one well, with HEPES container label visible in frame if possible
4.5.3. CU: Few seconds plate being covered with foil
4.6. After 10 minutes, use a microplate reader to determine the FITC-inulin fluorescence for each sample and fit the fluorescent values for the standards to a 4-parameter logistic function regression analysis. 
4.6.1. MED: Talent placing plate in reader (TEXT: Excitation: 485 nm; Emissions: 538 nm) 
4.6.2. LAB MEDIA: JOVE-Renal Function Lab-Figure 1-REVISED.pdf (Video Editor: 
4.7. Finally, use the regression function parameters as outlined in the Table to calculate the FITC-inulin concentration in each plasma or urine sample.
4.7.1. LAB MEDIA: JOVE-Renal Function Lab-Table 1-revised.xlsx (Video Editor: with “regression function parameters” please highlight the Mean data column; with “urine sample” please highlight the pre and post drug urine sample concentration data column)
5. Results: Representative renal function parameters
5.1. In this representative experiment, the average of the pre-drug values for the glomerular filtration rate was 3.2 ml/min, the sodium excretion was 0.58 micromoles/min, and the potassium excretion was 4.4 micromoles/min.
5.1.1. LAB MEDIA: JOVE-Renal Function Lab-Table 3-revised.xlsx 
[Video Editor: with “glomerular filtration rate was 3.2 ml/min” please highlight the pre-drug 1 and 2 data cells in the GFR (ml/min) column; 

with “sodium excretion was 0.58 micromoles/min” please highlight the pre-drug 1 and 2 data cells in the Na excretion micromol/min) column; 

with “potassium excretion was 4.4 micromoles/min” please highlight the pre-drug 1 and 2 data cells in the K excretion (micromol/min) column]
5.2. Five minutes after furosemide injection, the glomerular filtration rate and the filtered loads of sodium and potassium were unaffected. 
5.2.1. LAB MEDIA: JOVE-Renal Function Lab-Table 3-revised.xlsx 
(Video Editor: with “glomerular filtration rate” please highlight the post drug 1:GFR data cell; 

with “filtered … sodium” please highlight the post drug 1:Filtered Na data cell; 

with “potassium” please highlight the post drug 1: Filtered K data cell)
5.3. The fractional excretions of sodium and potassium, however, increased to 11.5% and 63% of the respective filtered loads. 
5.3.1. LAB MEDIA: JOVE-Renal Function Lab-Table 3-revised.xlsx 
(Video Editor: with “fractional excretion of the sodium” please highlight and keep highlighted the post drug 1:Na excretion cell; 

with “and potassium” please highlight and keep highlighted the post drug 1:K excretion a data cell; 

with “increased to 11.5%” please highlight and keep highlighted the 11.51 data cell; 

with “63%” please highlight the 63.44 data cell)
5.4. Further, the measurements of the mean arterial pressure and the heart rate indicated that the drug exhibited a minimal effect on these functions. 
5.4.1. LAB MEDIA: JOVE-Renal Function Lab-Table 2-revised.xlsx (Video Editor: with “measurements … pressure” please highlight the post drug 1 data cell in the MAP column; with “heart rate” please highlight the post drug 1 data cell in the HR data column)
6. Conclusion (said by authors on camera)
6.1. Robert E. Shade: This technique has been used extensively to study renal function in health and disease. Once mastered, it can be performed to accurately assess renal function in rat experimental models.

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.  

4.6.1 - JoVE-Renal Function Lab-Figure 1-REVISED.pdf – FITC-Inulin Standard Curve

4.7.1 - JOVE-Renal Function Lab-Table 1-revised.xlsx– Inulin Standard Curve data
5.1.1 - JOVE-Renal Function Lab-Table 3-revised.xlsx – Renal Function Sample Calculations
5.2.1 - JOVE-Renal Function Lab-Table 3-revised.xlsx – Renal Function Sample Calculations
5.3.1 - JOVE-Renal Function Lab-Table 2-revised.xlsx – Effects on heart rate and blood pressure
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


