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Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  No.  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21088358

3. Filming location: Will the filming need to take place in multiple locations?   No.



4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. No.  


Current Protocol Length
Number of Steps: 31
Number of Shots: 56

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 


Authors: Please note that the questions will not appear on screen. Please answer in stand-alone statements with sufficient context.

INTRODUCTION:

What is the scope of your research? What questions are you trying to answer? 
1.1. Yanyan Zhang : Our research shows that maternal exercise protects hypertensive offspring from ischemia/reperfusion injury, highlighting early-life intervention to prevent transgenerational hypertension-related organ damage.
1.1.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.


CONCLUSION:


What significant findings have you established in your field?
1.2. Yanyan Zhang : Our findings show that maternal exercise during pregnancy in hypertensive rats confers significant protection against ischemic injury to the heart and brain of adult offspring.
1.2.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

What questions will future research focus on?
1.3. Lijun Shi: In the future, we will uncover the molecular and epigenetic mechanisms that underlie the profound effects of maternal exercise on offspring cardiovascular health.
1.3.1. INTERVIEW: Named Talent says the statement above in an interview-style shot, looking slightly off-camera.

Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card
This research has been approved by the Animal Ethics Committee at the Beijing Sport University



Protocol  

2. Noninvasive Tail-Cuff Blood Pressure Measurement and Myocardial Ischemia–Reperfusion Injury Surgery in Rats
Demonstrator: Jiaqi Cao, Huimin Liu


2.2. To begin, turn on the heating pad 1 hour in advance and set it to 37 to 38 degrees Celsius [1]. Gently guide the rat into an appropriately sized restrainer [2].
2.2.1. WIDE: Talent turning on the heating pad and adjusting the temperature setting.
2.2.2. Talent gently placing the rat into the restrainer.
2.3. After fixation, place the restrained rat onto the heating pad for 5 minutes to allow sufficient blood flow to the tail [1].
2.3.1. Talent placing the restrained rat on the heating pad.
2.4. Then choose an appropriately sized occlusion cuff and volume pressure recording cuff based on the diameter of the rat tail [1]. Position the occlusion cuff approximately 1 centimeter from the base of the tail, then place the volume pressure recording cuff over the tail [2].
2.4.1. Talent selecting the occlusion cuff and volume pressure recording cuff.
2.4.2. Talent positioning the occlusion cuff near the base of the tail and the volume pressure recording cuff over the tail.
2.5. After a 5-minute acclimation period, measure the blood pressure while the rat remains conscious and at rest [1-TXT]. The blood pressure curve should show a smooth rise and fall, with no noise or irregular fluctuations in the waveform [2]
2.5.1. Talent measuring the blood pressure while the rat rests. TXT: Subject each rat to 5 acclimation cycles and 10 consecutive BP measurements. 
2.5.2. SCREEN: The blood pressure measurement chart is being seen. 
2.6. Fast the rats for 12 hours prior to MI/RI (M-I-R-I) injury surgery while allowing free access to water [1-TXT]. Place the anesthetised rat in a supine position on a heating pad after measuring body weight [2-TXT].
2.6.1. Talent removing food from the cage while leaving the water bottle in place. MI/RI: Myocardial Ischemia/Reperfusion Injury; 
2.6.2. Talent weighing the rat on a digital scale.
2.6.3. Talent positioning and securing the rat on the heating pad. TXT: Anesthesia: 5% isoflurane; Heat Pad: 37 °C
2.7. Perform oral endotracheal intubation using a 16-gauge catheter [1]. Gently insert the catheter into the trachea and secure it in place [2].
2.7.1. Talent preparing the 16 gauge catheter.
2.7.2. Talent inserting and securing the catheter into the trachea.
2.8. Insert electrodes subcutaneously into the limbs according to standard placement [1-TXT].
2.8.1. Talent inserting the black electrode into the right forelimb. TXT: Black : Right forelimb; Green: Right hindlimb; Red: Left hindlimb
2.8.2. Talent inserting the green electrode into the right hindlimb.
2.8.3. Talent inserting the red electrode into the left hindlimb.
2.9. Perform electrocardiographic monitoring using LabChart software [1].
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21088358
2.9.1. SCREEN: Show the LabChart interface displaying real-time electrocardiographic signals.
2.10. Disinfect the shaved chest region with alcohol [1]. Then make a skin incision on the left side of the sternum corresponding to the heart [2].
2.10.1. Talent shaving and disinfecting the chest.
2.10.2. Talent making a skin incision near the sternum.
2.11. Using blunt dissection, expose the ribs [1]. Insert a chest retractor between the third and fourth ribs to open the thoracic cavity [2].
2.11.1. Talent performing blunt dissection to expose ribs.
2.11.2. Talent inserting the chest retractor between the 3rd and 4th ribs.
2.12. Carefully tear and separate the pericardium to fully expose the heart [1].
2.12.1. Talent opening the pericardium to reveal the heart.
2.13. Use the great cardiac vein as a landmark [1]. Pass an 8-0 (eight-oh) suture through the epicardial surface below the left atrial appendage to ligate the left anterior descending coronary artery [2].
2.13.1. Talent identifying the great cardiac vein.
AUTHORS: Please point to the great cardiac vein for this shot
2.13.2. Talent placing the suture around the left anterior descending coronary artery.
2.14. Now place a small wooden tube at the knot site and tie a slipknot to occlude blood flow [1].
2.14.1. Talent positioning the wooden tube at the suture site and tightening the slipknot.
2.15. Observe visible cyanosis in the ischemic myocardial region[1], rapidly close the chest cavity [2], and confirm successful ligation by observing ST (S-T)-segment elevation on the electrocardiogram [3].
2.15.1. Shot of cyanotic myocardial tissue.
2.15.2. Talent closing the chest cavity. 
2.15.3. SCREEN: Display electrocardiographic trace showing ST-segment elevation.
2.16. After 45 minutes of occlusion, loosen the slipknot [1] and remove the wooden tube to initiate reperfusion [2].
2.16.1. Talent loosening the slipknot.
2.16.2. Talent removing the wooden tube.
2.17. Expel the air from the thoracic cavity, then close and suture the chest [1]. Disinfect the surgical site with povidone-iodine to complete the procedure [2].
2.17.1. Talent expelling air from the thoracic cavity, closing and suturing the chest
2.17.2. Talent disinfecting the incision site.

3. Echocardiographic Evaluation, Middle Cerebral Artery Occlusion, Cerebral Blood Flow Imaging, and TTC-Based Infarct Assessment in Rats
Demonstrator: Jiaqi Cao, Baile Wu, Meiling Shan

3.2. For echocardiographic assessment, position an anesthetized rat supine on a heating pad set to 37 degrees Celsius [1]. After shaving the chest, apply ultrasound coupling gel [2].
3.2.1. Talent positioning the rat on the heating pad.
3.2.2. Talent applying ultrasound gel to the chest.
3.3. Position the ultrasound probe on the left anterior chest wall [1] and obtain M-mode images from parasternal long-axis and short-axis views [2].
3.3.1. Talent positioning the ultrasound probe.
3.3.2. SCREEN: Display M-mode echocardiographic images.
3.4. Measure left ventricular internal diameter in systole, left ventricular internal diameter in diastole, fractional shortening, and ejection fraction [1].
3.4.1. SCREEN: Show measurement of IVID in systole, diastole, FS and EF.
3.5. For Laser speckle contrast imaging, place the anesthetized rat in a prone position in a stereotaxic apparatus [1]. Make a midline incision along the sagittal suture on the shaved scalp to expose the skull [2].
3.5.1. Talent positioning the rat in the stereotaxic frame.
3.5.2. Talent making a scalp incision along the sagittal suture to expose the skull.
3.6. Remove connective tissue and periosteum on the skull surface [1]. With a cranial drill carefully, thin the skull and create an 8 by 15-millimeter cranial window [2].
3.6.1. Talent clearing tissue from the skull.
3.6.2. Talent drilling the skull creating a cranial window.
3.7. Now activate the laser speckle contrast imaging system and adjust focus to visualize the cranial window [1]. Monitor cerebral blood flow [2].
3.7.1. SCREEN: Display laser speckle contrast imaging interface.
3.7.2. SCREEN: Show real-time cerebral blood flow maps.

3.8. To perform the middle cerebral artery occlusion or MCAO surgery, make a midline cervical incision on the shaved cervical region [1]. Bluntly dissect the muscle layers to expose the left common carotid artery, external carotid artery, and internal carotid artery [2].
3.8.1. Talent making the cervical incision on the shaved cervical region of an anesthetized rat.
3.8.2. Talent exposing the carotid arteries.
AUTHORS: Please point to the CCA, ECA and the ICA here
3.9. Ligate the external carotid artery with a fine suture thread [1]. Then temporarily clamp the common carotid artery and internal carotid artery using artery clips [2]. Incise the external carotid artery and insert a suture embolus appropriate for the rat's body weight [3].
3.9.1. Talent ligating the external carotid artery with a fine suture thread.
3.9.2. Talent placing artery clips on the CCA and the ICA.
3.9.3. Shot of the ECA being incised and the suture embolus being inserted. 
3.10. Carefully advance the embolus into the intracranial segment of the internal carotid artery until slight resistance is felt [1]. Then secure the embolus in place, remove artery clips, and close the incision before disinfecting [2]. 
3.10.1. Talent advancing the embolus.
3.10.2. Talent securing the embolus in place, removing the artery clips and closing the incision. 
3.11. Confirm successful occlusion by observing a greater than 50 percent reduction in blood perfusion [1]. After 2 hours of ischemia, withdraw the embolus to initiate reperfusion [2-TXT]. 
3.11.1. SCREEN: Display cerebral blood perfusion reduction.
3.11.2. Talent withdrawing the embolus. TXT: Evaluate neurological deficits 24 hours later using the Zea Longa scoring
3.12. For TTC based infrared assessment, vortex a foil-wrapped tube containing 10 milliliters of 2% TTC solution [1-TXT]. Then place the solution in a water bath preheated to 37 degrees Celsius [2].
3.12.1. Shot of the tube being placed in a vortex mixer. TXT: TTC: 2,3,5-Triphenyltetrazolium Chloride
3.12.2. Talent placing the tube in the water bath.
3.13. After 24 hours of reperfusion, harvest the heart and brain from a euthanized rate [1]. Rinse the organs in 10 milliliters of PBS [2]before snap-freezing [3].
3.13.1. Talent collecting the heart and brain tissue. 
3.13.2. Talent placing tissues in 10 mL PBS.
3.13.3. snap-freezing
3.14. Section the molds coronally from anterior to posterior at a thickness of 2 to 3 micrometers [1].
3.14.1. Shot of the sectioned tissues.
3.15. Now incubate the tissue slices in 2% TTC solution at 37 degrees Celsius in a water bath [1-TXT]. After rinsing slices three times in PBS fix them in 10 percent formalin for 24 hours [2].
3.15.1. Talent pipetting TTC solution over tissue slices in a water bath. TXT: Heart: 10 min; Brain: 25 min
3.15.2. Shot of the rinsed tissue being placed in 10% formalin. 
3.16. Transfer the blot dried slices onto a transparent glass plate [1], and scan both sides of each slice [2].
3.16.1. Talent blotting tissue slices with gauze. 
3.16.2. Talent arranging slices on a glass plate.
3.16.3. SCREEN: Talent scanning the tissue slices.


Results

4. Results 

4.2. At embryonic day 21, fetal body length did not differ significantly among the four groups in either female or male offspring [1]. However, fetal body weight was significantly lower in the p-SHR-SED (pregnant Spontaneously Hypertensive rats in the sedentary) group compared to the p-WKY-SED (pregnant Wistar-Kyoto-rats in the sedentary) group [2]. Maternal exercise significantly increased fetal body weight in the p-SHR-EX (pregnant Spontaneously Hypertensive rats in the exercise) group relative to p-SHR-SED group [3].
4.2.1. LAB MEDIA: Figure 1B. 
4.2.2. LAB MEDIA: Figure 1C. Video editor: Highlight the bars for the p-SHR-SED group compared and the p-WKY-SED group.
4.2.3. LAB MEDIA: Figure 1C. Video editor: Highlight the bars for the p-SHR-EX group and the p-SHR-SED group in both female and male panels.
4.3. At 3 months, body weight remained significantly lower in p-SHR-SED offspring in both sexes [1]. Systolic blood pressure, diastolic blood pressure, and mean arterial pressure were significantly higher were also higher [2]. 
4.3.1. LAB MEDIA: Figure 1D. Video editor: Highlight the body weight bars of the p-SHR-SED group
4.3.2. LAB MEDIA: Figure 1E–G. Video editor: Highlight the body weight bars of the p-SHR-SED group
4.4. Maternal exercise significantly reduced systolic blood pressure, diastolic blood pressure, and mean arterial pressure in 3-month-old male p-SHR-EX offspring [1], while no significant blood pressure changes were observed in female hypertensive offspring [2].
4.4.1. LAB MEDIA: Figure 1E–G. Video editor: Highlight the bars for male p-SHR-EX offspring 
4.4.2. LAB MEDIA: Figure 1E–G. Video editor: Highlight the bars for female p-SHR-EX and p-SHR-SED groups.
4.5. At 24 hours after myocardial ischemia and reperfusion injury, both female and male p-SHR-SED offspring had increased left ventricular internal diameter in systole and diastole [1] and significantly decreased fractional shortening and ejection fraction [2].
4.5.1. LAB MEDIA: Figure 2A, B, C, G, H Video editor: Show representative echocardiography images and highlight the curves for the p-SHR-SED groups and  p-WKY-SED controls.
4.5.2. LAB MEDIA: Figure 2D,E,I,J Video editor: Show representative echocardiography images and highlight the curves for the p-SHR-SED groups and  p-WKY-SED controls.
4.6. Maternal exercise conferred significant cardiac protection in male hypertensive offspring [1].
4.6.1. LAB MEDIA: Figure 2F-L. Video editor: Highlight the male p-SHR-EX images and the curves for p-SHR-EX
4.7. The infarct volume in both male and female offspring of the p-SHR-SED group was significantly larger than that of the p-WKY-SED group [1].
4.7.1. LAB MEDIA: Figure 2K,L. Video editor: Highlight the images for p-SHR-SED in K and the bars for p-SHR-SED in L
4.8. Partial recovery of blood flow following reperfusion indicated successful establishment of the cerebral ischemia/reperfusion model in rats [1].
4.8.1. LAB MEDIA: Figure 3A. Video editor: Sequentially highlight the images from Baseline to reperfusion 24 h
4.9. Both male and female p-SHR-SED rats exhibited significantly larger cerebral infarct volumes compared to p-WKY-SED counterparts at 24 h post-MCAO [1].Maternal exercise during pregnancy significantly reduced their infarct area [2].
4.9.1. LAB MEDIA: Figure 3C, D. Video editor: Highlight the images for p-SHR-SED offspring in both male and female groups in C and the corresponding bars in D 
4.9.2. LAB MEDIA: Figure 3C, D	Video editor: Highlight the images for  p-SHR-EX offspring in both male and female groups in C and the corresponding bars in D
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