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Title: Fixed Volume or Fixed Pressure: A Murine Model of Hemorrhagic Shock
Authors, please fill out the brief questionnaire below.   
A. Will you require assistance with video microscopy, such as filming a complex dissection or microinjection technique (Y/N, please specify steps by number. Also, please list make and model of your microscope)?  ____Yes, This procedure requires the use of a microscope.  We have a camera connected to the microscope so the procedure can be videotaped from the display monitor or through the scope.  WILD M650 LEICA w/ Leica IC D camera______


1. See sections 3.3 through 3.18 in protocol below 

B.   Does your protocol include detailed, step-by-step, descriptions of software usage (Y/N, please specify steps by number)?  N______

C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps__

1. Sterile field set-up

2. Catheter and Transducer set-up

3. Vascular dissection  

           
4. Catheter insertion and actual performance of hemorrhagic shock 


5. Resuscitation 


6. Catheter removal and Vessel ligation 

D.  What is the single most difficult aspect of this procedure?  Vascular dissection and catheter insertion.

1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

0. Procedural Narrative:

0.1. To characterize the immunologic responses to hypovolemic shock, a surgical procedure is performed in which a mouse’s vessels are dissected and catheterized. 
0.1.1. (P1)
0.1.2. (P2)
0.2. While monitoring the animal’s physiology through digital recording and physical observation, hemorrhagic shock is induced to mimic a traumatic experience.  

0.2.1. (P3) 

0.3. Following induced shock, the mouse is resuscitated, the catheter is removed, and the animal is allowed to recover.   

0.3.1. (P4) 
0.4. The mouse can then be studied to assess changes in organ function, cellular communication patterns, and genetic expression through an array of techniques such as flow cytometry, hematology, immunoblots, immunohistochemistry, or gene chip microarray. 
0.4.1. CU:  Mouse running around in cage (Overlay bullet point list to show “changes in organ function, cellular communication patterns, and genetic expression” and “flow cytometry, luminex, immunoblots, immunohistochemistry, or gene chip microarray” )
Suggested Schematic
ATTACHED as files 
(P1) Some kind of illustration to describe hypovolemic shock 
0.1.1_Kohut_2068_P1

[image: image1.emf]P1  #2068


(P2) Current P2 + Picture (illustration preferred) of mouse with catheters
 0.1.2_Kohut_2068_P2

[image: image2.emf]Kohut, L. Jove #2068

P2 #2068


(P3) Illustration of induced shock (P3, but still show mouse leg for context, add arrow to indicate blood withdrawal (to help our illustrators)
0.2.1_Kohut_2068_P3

[image: image3.emf]Kohut, L. Jove #2068

P3 #2068

Blood Pressure Device/Setup 

for Invasive monitoring 


(P4) Illustrated mouse with catheter removed, then “recovered” mouse 
0.3.1_Kohut_2068_P4

[image: image4.emf]Kohut, L. Jove #2068

P4 #2068 

Syringe pump for 

controlled 

reperfusion


(P5)  Video footage of Recovered mouse (we’ll add bullet point list to show “changes in organ function, cellular communication patterns, and genetic expression” and “flow cytometry, luminex, immunoblots, immunohistochemistry, or gene chip microarray”  
0.4.1_Kohut_2068_P5 (use raw footage of fully recovered mouse in its cage performing healthy behaviors.)
B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1) [TAKE 1,2,3] Lauryn:  The main advantage of this technique over existing methods, such as uncontrolled hemorrhage techniques, is that this model of fixed volume or fixed pressure hemorrhagic shock allows the researcher the opportunity to control the degree of shock while continuously monitoring and accurately recording physiologic fluctuations resulting from hypovolemic shock . This specific method of hemorrhagic shock enhances the researcher’s ability to study and understand immunologic function.ADDED 
Protocol (read by voice talent at JoVE): HIGHLIGHTED IN GREEN IS THE INFO ON THE VIDEO SHOTS. [SHOTS THAT WERE RUN TOGETHER ARE IN BRACKETS- AS ON THE SLATE BOARD]. NUMBER OF TAKES ARE MENTIONED IF MORE THAN ONE. THE SYMBOL **** BEHIND A VIDEO SHOOT NUMBER REFERS TO THE FACT THAT IT IS OUT OF ORDER. Any comments in pink refers to changes in the script.
2. Setup  
2.1.  [2.1.1] [2.1.2] [2.1.3] [2.1.4] In preparation for the surgery ensure that the following sterile equipment and supplies are on hand:  6-0 Sutures, cotton-tip applicators, gauze, male-male 3-way stopcocks,  transducers, 18 inch pieces of PE-50 tubing, and 5 inch pieces PE-10 tubing.
2.1.1. MED:  Talent preparing the surgical area
2.1.2. CU:  Talent points out each item in the order above
2.1.3. CU: ADDITIONAL: 3 way stopcock, 1cc syringe, 10cc syringe, 23G/1 inch needle, 30G/0.5 inch needle, instruments: micro-scissors, fine forceps, surgical packet, forceps, hemostats, surgical scissors.
2.1.4. CU: ADDITIONAL: Lactated Ringer’s, Alcohol prep, board(metal), sterile field, sterile gloves, betadine, sterile saline, heparinized saline, anaethesia.
2.2. [2.2.1 CANCELLED] [2.2.2, 2.3.1, 2.3.2, 2.3.3] On the day of the surgery, set-up the right leg murine catheter used to measure blood pressure.  Wearing sterile gloves, grab the middle of a 5-inch piece of sterile PE-10 tubing with both hands, and stretch it about 1 inch to help with catheter insertion. 
2.2.1. MED: Talent places items at bench to set up CANCELLED
2.2.2. CU:  Talent, wearing gloves, stretches the tubing (Overlay: 1 inch)

2.3. [INCLUDED ABOVE] Using sterile scissors, cut the tubing in half, beveling the stretched end. Then insert a 30G needle into the blunt end of the unstretched PE-10 tubing. Using an alcohol wipe, sterilize the top of a 10cc sterile vial containing the heparinized saline solution.
2.3.1. CU:  Talent cuts the tubing in half (Overlay: Do NOT angle the beveled edge too much)
2.3.2. CU:  Talent inserts the needle into the blunt end 

2.3.3. CU:  Talent uses an alcohol wipe to sterilize the top of a vial. (Overlay: 0.1ml Heparin/9.9ml Saline).
2.4. [2.4, 2.5, 2.6, 2.7] Fill a 1cc syringe with 0.6-0.7cc of the heparin solution. Attach a 30G needle and catheter to the end of a 3-way that is directly across from the male end. Fill the stopcock, 30G needle and PE-10 tubing with the heparin solution, making sure there are no air bubbles. 
2.4.1. CU:  Talent fills syringe with heparin
2.4.2. CU:  Talent attaches needle and catheter to end of three way, then fills the stopcock, needle, and tubing with heparin.
2.4.3. CU:  Talent points the needle toward the ground while letting the tubing dangle to the benchtop. Talent then gives the needle hub a flick of the fingers to dislodge bubbles.
2.5. [INCLUDED ABOVE] Remove the 30G needle from the 3-way and remove the bubbles by flicking.  Then, withdraw fluid in the 3-way back into the 1cc syringe to remove any bubbles that are trapped in the 3-way, and reattach the needle with attached tubing. 
2.5.1. CU:  Talent removes needle and removes bubbles
2.5.2. CU:  Talent then withdraws fluid back into the syringe and reattaches needle
2.6. [INCLUDED ABOVE] Approximately 0.1cc of the mixture should remain in the syringe.  
2.6.1. ECU:  Talent inspects syringe-  0.1cc of  mixture should remain
2.7. [INCLUDED ABOVE] To set-up the left-leg murine catheter, follow the procedure just described, leaving out the 3-way stopcock. 
2.7.1. MED:  Talent begins to prepare left-leg catheter (Overlay:  for left leg, prepare as for the right side without 3-way stopcock)
2.8. [2.8, 2.9.1, 2.9.3****, 2.9.2**** (TAKE 2), 2.10, 2.11, 2.12] Hook up a sterile transducer to a blood pressure and heart rate machine, according to the micro-med specifications. 
2.8.1. MED: Talent wipes Lactated Ringers bag with alcohol. Talent hooks up the transducer (Overlay: Digi-med BPA 400 analyzer: assemble according to micro-med specifications)
2.9. [INCLUDED ABOVE] Next, attach a 3-way stopcock to both ends of the transducer. Fill a 10cc syringe with Lactated Ringers solution and attach it to the 3-way so that the transducer will lie flat on the bench-top.
2.9.1. CU:  Talent attaches stopcock to both ends
2.9.2. ***** (WAS 2.9.3 PREVIOUSLY – ON SLATE AS 2.9.3) CU:  Talent adjusts so that the transducer lies flat on the bench-top
2.9.3. ***** (WAS 2.9.2 PREVIOUSLY– ON SLATE AS 2.9.2) CU:  Talent fills syringe with ringer’s (Overlay:  Lactated Ringers Solution) and attaches to the 3 way 
2.10. [INCLUDED ABOVE] Insert a 23 gauge needle into both ends of an 18-inch piece of sterile PE-50 tubing. Attach one end of the PE-50 tubing to the 3-way with the 10cc syringe attached. Then, fill the 3-way and PE-50 set-up with Lactated Ringers solution. Make sure to remove all air bubbles as before.
2.10.1. CU: Talent inserts needle into both ends of tubing then attaches one end of the tubing to the 3 way
2.10.2. CU:  Talent fills the setup with Lactated Ringers and removes all air bubbles (Overlay: Lactated Ringers Solution)

2.11. [INCLUDED ABOVE] Next, reattach the 3-way to the transducer and fill it, and a second 3-way with Lactated Ringers. 
2.11.1. CU:  Talent reattaches the 3-way to the transducer and fills it and a second 3 way with Lactaid Lactated ringers (Overlay:  Lactaid Ringers)
2.12. [INCLUDED ABOVE] Finally, attach the metal male-male leur-lock stopcock to the 23 gauge  needle of the PE-50 tubing for attachment to the right leg murine catheter.  The instruments are now ready for use in the surgical and experimental procedures.
2.12.1. CU:  Talent attaches metal male-male leur-lock (Overlay:  It is critical that fluid remain in the transducer when in operation. Follow calibration and zero procedures according to Micro-med protocol.)
2.12.2. MED:  Show the instruments completely assembled.
3. Surgical and Experimental Procedures  
3.1. [3.1, 3.2] To dissect and catheterize the mouse’s vessels in preparation for induction of shock, begin by placing a Sodium Pentobarbitol anesthetized mouse onto the metal surgical plate in the supine position. 

3.1.1. MED:  Talent places mouse on surgical plate (Overlay: Sodium Pentobarbitol 70mg/kg @ 1:10 dilution)

3.2. [INCLUDED ABOVE] Immobilize the animal by a loose loop tape technique, which entails loosely wrapping thin strips of tape around each of the limbs inferior to the paw, and sticking them down to the board.

3.2.1. CU:  Talent immobilizes animal with tape

3.3. [3.3.1] [3.3.2 (TAKE 2, TAKE 3)] Using Oster A5 clippers with a size 40 blade, shave the animal’s abdominal and inguinal areas.   Then, using gauze wipe the area with betadine to sterilize it. 
Take 1 here
3.3.1. CU:  Talent shaves animal
Take 3 is final for here 
3.3.2. CU:  Talent wipes area with betadine & alcohol
3.4. [3.5****(take 2), 3.4 ****] Place a nose cone with 1cc of isoflurane over the mouse’s nose.  Once the animal’s respirations begin to slow, test the depth of anesthesia using the limb extension withdrawal reflex. 
3.4.1. ****(WAS 3.5.1 PREVIOUSLY– ON SLATE AS 3.5.1) CU:  Talent places nose cone 
3.4.2. ****(WAS 3.5.2 PREVIOUSLY– ON SLATE AS 3.5.2) CU:  Animal’s respiration slows and talent checks depth of anesthesia
3.4.3. (ADDITIONAL SECTION INCLUDED) MED: View of Sterile field already set-up
3.5. [INCLUDED ABOVE] Place a sterile field dressing over the animal throughout the procedure to help maintain sterility. Be sure to keep this area saturated with sterile saline throughout the procedure
3.5.1. MED:  (Second half of this phrase is cancelled.) Talent places dressing over body and saturates area with saline

3.6. [3.6 (take 2), 3.7, 3.8, 3.9, 3.10, 3.11, 3.12, 3.13, 3.14, 3.15, 3.16, 3.17.1, 3.17.2, then delete from time point “12:10” on video til “12:25”] Then make a small 4-5mm incision in the skin parallel to the left internal oblique muscle of the abdomen and the left transverse abdominus muscle. 
3.6.1. CU:  Talent makes incision
3.7. [INCLUDED ABOVE] Taking care not to damage the surrounding muscles or touch nerves, use dumonts to grab the tissue at the abdominal connection, and separate the adipose tissue from the oblique and transverse abdominal muscles. 
3.7.1. SCOPE:  Talent uses dumonts to separate adipose tissue from oblique and transverse muscles  (Overlay: surgical instruments should be sterilized between animals according to the accompanying written protocol.) (overlay: For a clean dissection-do not dissect through the middle of the adipose tissue)    
3.8. [INCLUDED ABOVE] Using the other pair of dumonts, blunt dissect along the abdominal muscles teasing away fascia and adipose tissue. Just beneath this adipose tissue lie the femoral vein and artery along with the femoral nerve. 
3.8.1. SCOPE:  Talent dissects to find the femoral vein artery and femoral nerve.  Talent points to each.  (overlay:  do not damage or touch the vastus intermedius, medialis, and lateralis muscle of the quadriceps femoris or the rectus femoris) 
3.9. [INCLUDED ABOVE] Without touching it, dissect away the femoral nerve by grabbing the adipose tissue that lies next to it.  Pull this tissue laterally from the vein and artery. The nerve, which is embedded in this tissue, will follow. 
3.9.1. SCOPE:  Talent dissects femoral nerve, pulling tissue next to it
3.10. [INCLUDED ABOVE] As the nerve is pulled laterally, place the other dumonts, point down, against the artery and open and close them to blunt dissect the fascia. The vessels are very superficial so be sure not to dig into the underlying muscles.
3.10.1. SCOPE:  Talent place other dumonts against artery and blunt dissects the fascia
3.11. [INCLUDED ABOVE] After the nerve is separated, keep the dumonts closed and slip them dorsal to the vessels. As the tip of the dumonts appears on the other side of the vein, open them to blunt dissect the fascia.
3.11.1. SCOPE: Talent closes dumonts and slips them dorsal to vessels.  Once they appear on the other side, talent opens them to blunt dissect the fascia.
3.12. [INCLUDED ABOVE] Keep the dumonts dorsal to the vessel and grab the first suture. Then, pull the suture back through the opening made between the vessels and the underlying muscles. 
3.12.1. SCOPE:  Talent grabs first suture and pulls it through the opening
3.13. [INCLUDED ABOVE] Put a total of 3, 6-0 sutures around the vein and artery. Suture 1 is the most proximal to the abdominal muscles. Tie a knot but leave it loose and clamp it with a hemostat.  The concave edge of the hemostat should rest on the animal’s abdominal cavity. 
3.13.1. SCOPE:  Talent places suture 1 proximal (Overlay:  proximal suture) to abdominal muscles ties it off (then points to abdominal muscles for editor’s reference) (Overlay: arrow and “abdominal muscles”
3.14. [INCLUDED ABOVE] Suture 2 is the most distal in location. Immediately, tie off this suture to ligate the vessels and clampe it with a hemostat, concave side down. The distal and proximal sutures are used to pull the vessels, taut to prevent blood loss, and lift them a bit to aid in catheter insertion. 
3.14.1. SCOPE:  Talent places suture 2 and ties it off immediately. (Overlay:  distal suture)  
3.15. [INCLUDED ABOVE] Suture 3 should be placed between the distal and proximal sutures for catheter support. Tie a loose knot that will be used to secure the catheter inside the vessel after insertion. After the sutures are secure, identify the artery by the thick vessel wall and white color. 
3.15.1. SCOPE:  Talent places middle suture and ties a knot (Overlay: middle suture)
3.15.2. SCOPE:  Talent points to the artery
3.16. [INCLUDED ABOVE] Using the microscissors, make a small incision on the top of the artery, close to the distal suture so there is an ample amount of artery for the initial catheter insertion. Place one end of the dumonts into the arterial vessel lumen and close them over the vessel wall to open the hole. 
3.16.1. SCOPE:  Talent makes incision on top of artery, then places one end of dumonts into the arterial vessel and closes them over the vessel wall to open the hole.

3.17. [3.17.1, 3.17.2 are INCLUDED ABOVE] [3.17.3, 3.18, 3.19 –separate ] While holding the arterial wall, push the catheter into the lumen while pulling the vessel over the catheter. Lightly tie down the middle support suture to hold the catheter in place. Then release the proximal hemostat to loosen the proximal suture and reopen the suture around the vessels. 
3.17.1. SCOPE:  Talent holds arterial wall and pushes catheter in
3.17.2. SCOPE:  Talent ties down middle support structure
Start separate
3.17.3. SCOPE:  Talent releases proximal hemostat
3.18. [INCLUDED ABOVE] At this point, the arterial pressure should push blood back into the catheter. Pulsating blood should be visible in the catheter. Hold the vessels around the catheter with one dumont and use the other to push the catheter into the vessel 4-5mm.
3.18.1. SCOPE/ECU:  Pulsating blood visible in catheter 
3.18.2. SCOPE:  Talent holds vessels around catheter with one dumont (Overlay: Holding the vessel around the catheter helps to prevent tearing of the artery.) x and pushes catheter into vessel (Overlay 4-5 mm)
3.19. [INCLUDED ABOVE] The tip of the catheter should rest just beneath the internal oblique and transverse abdominus muscles. 
3.19.1. SCOPE:  Tip of catheter resting just beneath the oblique and transverse abdominus muscles
3.19.2. CU – changed to SCOPE:  Talent withdraws blood into catheter and pushes it back into the mouse several times (Overlay:  0.05cc (1U) heparinized fluid)
3.20. [3.20 – cancelled, 4.1.1****, 3.21****, 4.1.2 - cancelled, 4.1.3 - cancelled] Repeat this procedure for the other leg for bilateral femoral artery cannulation.
3.20.1. MED:  Talent begins repeating the procedure on the other leg 
3.21. [INCLUDED ABOVE] Hook the animal up to BPA-400 analyzer and flush the arterial lines. Put 1 or 2 drops of sterile saline into the surgical opening to keep the surrounding tissue moist during the hemorrhagic shock and resuscitation procedures.
3.21.1. *****CU:  Talent hooks up animal to the BPA-400
3.21.2. *****CU:  Talent flushes arterial lines
3.21.3. SCOPE changed to CU:  Talent puts saline drops into surgical opening
4. Hemorrhagic Shock and Resuscitation 
4.1. [INCLUDED ABOVE] To induce hemorrahagic shock, begin by placing the anesthetized mouse under lamp and on a circulating heating pad to help maintain a temperature of 36-37°C.  Monitor body temperature with a rectal probe. If needed supplement anesthesia with 0.05cc Nembutol. 
4.1.1. *****MED: Talent places mouse under lamp on pad 
4.1.2. CU: Tempreature reading from rectal probe 
4.1.3. CU: Talent gives IP injection of nembutol (Overlay: 0.05cc Nembutol I.  Avoid giving supplements of anesthesia during hemorrhagic shock procedure as this causes respiratory and cardiovascular systems to fail.)  
4.2. [4.2.1] [4.2.2, and stop before timepoint on video of “27.50” , 4.2.3 and stop before timepoint on video of “28.48”] Next, use a syringe to withdraw approximately 1/2 of the mouse’s blood volume over a period of 15 minutes to achieve a mean arterial pressure of 28-32mm Hg. 
4.2.1. CU:  Talent begins withdrawing ½ mouse’s blood volume

4.2.2. CU: 15 mintues later, ½ blood volume in syringe (Overlay: For a 25-27g mouse, approximately 0.6cc of blood is withdrawn)
4.2.3. CU: (ADDITIONAL) Mean arterial pressure reading

4.3. [4.3 - cancelled] As the animal attempts to compensate and the mean arterial pressure will rise again slightly, which will be visible on the blood pressure and heart rate analyzer. Withdraw more blood to achieve the desired pressure. 
4.3.1. CU:  Arterial pressure reading goes up
4.3.2. CU:  Talent witdraws more blood
4.3.3. CU:  Arterial pressure reading goes back down
4.4. [4.4 take 2] After 1.5- 3 hours, resuscitate the animal using a syringe pump to dispense Lactated Ringers solution at 3x the shed blood volume, at a constant rate over a 15 minutes.
4.4.1. CU:  Talent dispenses lactated ringers (Overlay: 1.5-3 hours later, 3X shed blood volume of Lactated Ringers over 15 minutes)
4.5. [4.5.1 then start at timepoint on video of “7.33”, then stop at “8.06” and start again at “8.21”] [4.5.2] Once the animal has been resuscitated, remove the catheter and ligate the vessels using 3 sutures. Pull the catheter just past the proximal suture.  Then tie this suture completely off to prevent blood loss. Collateral flow prevents the hind limbs from becoming ischemic. 
4.5.1. SCOPE:  Talent removes catheter and ligates the vessels with sutures.   Talent then pulls the catheter and ties off.
4.5.2. CU: (ADDITIONAL) open sterile suture pad
4.6. [4.6.1] [4.6.2] [4.6.3] Finally, sew up both hind limb openings with sterile 4-0 PDSII suture.  Remove the loose loop tape and place the animal into a clean cage, which is kept on a circulating heating pad for several hours post recovery.  

4.6.1. SCOPE – changed to  CU:  Talent sews up both hind limb openings 

4.6.2. CU:  Talent removes loose loop tape

4.6.3. MED:  Talent places animal into clean cage.  (Overlay: as the animal begins to waken from the anesthesia administer 0.1mg/kg Buprenorphine subcutaneously for pain management.) 
5. Representative Results 
5.1. This diagram represents an overview of the hemorrhagic shock procedure. After Bilateral cannulation and initial connection to the blood pressure monitor, a 5 minute baseline of blood pressure is attained. 

5.1.1-5.1.4__Kohut_2068_F1
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5.2. Once a reliable baseline blood pressure is recorded, the induction of shock occurs where blood is withdrawn from the femoral catheter to attain a blood pressure of 28mmHG (+/- 2mmHg). 

5.1.1-5.1.4__Kohut_2068_F1
5.3. The withdrawal of blood should occur over a 15 minute time frame. After the induction of shock, a two and a half hour shock period occurs where constant monitoring of the blood pressure ensues. 

5.1.1-5.1.4__Kohut_2068_F1
5.4. After the shock period, a controlled resuscitation occurs using a syringe pump that infuses 3 times the shed blood volume back into the animal. Finally, the animal is reconnected to the blood pressure monitors to attain another baseline evaluation. This occurs for approximately 5-10 minutes. 

5.1.1-5.1.4__Kohut_2068_F1
5.5. This figure denotes the pro and anti-inflammatory responses associated with hemorrhagic shock. A cytokine storm occurs where pro and anti inflammatory cytokines along with macrophages, T-cells, and a plethora of other physiologic responses interact in a feedback loop in attempt to return the body to homeostatic conditions repairing oxygen depleted organs.

5.5.1_Kohut_2068_F2

[image: image6.emf]F2. Cytokine Storm:  Immune Function 

Fluctuations Associated with Hemorrhagic Shock

Pro-inflammatory response

Anti-inflammatory response


5.6. Here, transcription activity in the liver of wild type mice that have been subject to hemorrhagic shock is compared to the activity in control mice. Whole liver extracts from 6 animals in each group were subjected to electrophoretic mobility shift assay, or EMSA, using radiolabeled high-affinity serum-inducible element duplex oligonucleotide. 

5.6.1. 2068_Kohut_Figure3

5.7. As can be seen in this figure, the  activity of the STAT3 homodimer, as indicated by the levels of  serum-inducible factor or SIF-A,  is increased.  (Authors, please correct if this is wrong)

5.7.1. 2068_Kohut_Figure3

5.8. The amount of STAT3 homodimer was quantified using PhosphorImager analysis of the SIF-A bands. The mean Xinsert what is being measured- your graph does not have units X for the sham controls was determined to be Yinsert actual meanY, while the mean Xinsert what is being measuredX for the mice that were subject to shock was determined to be Zinsert actual meanZ.    This suggests that indicating that (Author, insert interpretation of this) 

5.8.1. 2068_Kohut_Figure3 (Overlay: P ,<0.01)


5.6 INSERTED NEW FIGURE (DELETED OLD TRANSCRIPTION FIGURE) Changed this figure (Figure 4) to a liver enzyme graphic representation. 
This Graphic representation denotes liver function in Wild-type mice subjected to two Hemorrhagic shock time points compared to sham mice. Alanine aminotransferase or ALT level is shown in graph-A and Aspartate aminotransferase or AST level is shown in graph-B. Liver enzymes were measured using a blood chemistry analyzer from blood plasma.
5.6.1_Kohut_2068_F3
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5.9. These fluorescence microscopy images show lung tissue in wild type mice that have been subject to hemorrhagic shock and control mice. Phallodin staining of actin is seen in green and DAPI staining of the nucleus is shown in blue. iNOS expression is shown in red.
5.9.1-5.10.1_Kohut_2068_F4  (Overlay: 20X magnification)  

[image: image8.emf]Kohut, L. Jove #2068

F4. 

Immunoflourescent Sections of Lung Tissue in Sham 

compared to Hemorrhagic Shock Wild-Type Mice

iNOS expression in lung tissue of Sham (A) compared to Hemorrhagic Shock (B) Wild-Type (WT) mice. 

Lung was fixed in paraformaldehyde and cryosectioned. Tissues were mounted and treated with 

phallodin Cy5 (representing actin), Blue DAPI stain (labelling nuclei), and Red Cy3 (showing iNOS

expression). Manification is 20X. Hemorrhagic shock mice have a distinct upregulation of iNOS in the 

bronchial epithelium and vascular endothelium of lung tissue. 

A B


5.10. As can be seen here, Hemorrhagic shock mice have a distinct infiltration of iNOS, which is shown in red, into the bronchial epithelium and vascular endothelium of lung tissue. This staining is absent in the control mice, which underwent a sham procedure.
5.9.1-5.10.1_Kohut_2068_F4  
5.11. These pictomicrographs show sections liver tissue from mice subjected to hemorrhagic shock or control mice was fixed in paraformaldehyde and stained with hematoxylin and eosin.

5.11.1-5.12.1_Kohut_2068_F5

[image: image9.emf]F5.
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Hemorrhagic Shock Wild-Type Mice

B A

Photomicrograph sections of liver tissue. Magnification 20X. Liver was fixed in paraformaldehyde and 

stained with hematoxylin and eosin (H&E). Wild-type (WT) mice subjected to Sham (A) or Hemorrhagic 

Shock (B) protocol. Hemorrhagic shock section shows necrotic tissue as a result of depleted circulation and 

oxygenation. 


5.12. The tissue from the mice subject to hemorrhagic shock section showed necrotic tissue as a result of depleted circulation and oxygenation, that was not seen in mice that underwent the sham procedure.

5.11.1-5.12.1_Kohut_2068_F5

5. Conclusion (said by authors)

5.1. Lauryn: While attempting this procedure, it’s important to remember to be patient and deliberate with your surgical technique.
5.2. Lauryn: Following this procedure, other methods like Bilateral femur fracture, Pseudo fracture, tissue trauma, or other variations that mimic traumatic events   can be performed in order to answer additional questions such as how multiple traumatic injuries impact  physiology.
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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.
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