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Science, Tech & Environment

This new scientific journal is kind of like
YouTube, but without the cats
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The “Journal of Visualized Experiments,” or JOVE, is used to ensure that experiments are able to be reproduced by other scientists.

Credit: Henri Versteeg of Eienthoven Laboratory
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Animal madels have proven o be invaluable to researchers trying to answer questions regarding the mechanisms of behavior. The Open Field Maze is

one of the most commonly used platforms to measure behaviors in animal models. It is a fast and relatively easy test that provides a variety of
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EDITORIAL BOARD

The members of JoVE's Editorial Board are drawn from the ranks of world renowned professors, scientists, physicians and key opinion leaders. Board

members are selected for their proven experience and knowledge of the latest in either experimental scientific or cutting-edge medical practice. We share

a common vision at JoVE, to accelerate the progress of biological, medical, chemical and physical research by transparency and technical excellence at

the bench and clinic through the dissemination of techniques via scholarly video and text. The Editorial Board members act as the journal’s advisors for

the content, scope and editorial vision.
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VETERINARY ADVISORY BOARD AND VETERINARY REVIEWERS

Our Veterinary Advisory Board members are selected from key opinion leaders within the research veterinary community and have a special interest in
animal welfare, safety, handling and care. The Veterinary Reviewers review all JoVE articles requiring live animal work to ensure that proper welfare and

sterility standards are observed.
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Mitochondrial Function Evaluation from Mitoplast to Live Animal

LN R BTN R AT REIFAS
Organizers:
Wang Wang, M.D., Ph.D., Assistant Professor,
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Washington
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Murine Model of Hindlimb Ischemia

Hiroshi Niiyama; Ngan F. Huangl Mark D. Rollins®, John P. Cooke®
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3. Experimental Procedure _ _
4. Discussion of Results

Pre-ischemia Post-ischemia

’ Place mouse on heated surface of 37°C
& for 5 minutes.
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Breast cancer protocol reaches UK newspaper
giant, the Daily Mail

Posted on October 8, 2013 by Phil Meagher

Silva Krause

—  Dr. Silva Krause, one of the researchers
behind this method.
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Intraductal Injection for Localized Drug
Delivery to the Mouse Mammary Gland
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-Global health studies&EKkfEEHZT
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RNAi-mediated Double Gene Knockdown and Gustatory Perception
Measurement in Honey Bees (Apis mellifera)
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On understanding the genetics of food-related
behaviors: a double gene-knockdown

technique demonstrated on honey bees. “This is
the first study presenting and comparing different
strategies for double knocking-down genes. We
believe our double knockdown approach will be
more recognized and shared in the field when it is
published in [the] video journal, JoVE. We hope it
can be applied in other insect species and used in
other labs.” — Dr. Ying Wang of Arizona State
University
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Synchronization of bacterial cells is essential for studies of the bacterial cell cycle and
development. Caulobacter crescentus is synchronizable through density centrifugation
allowing a rapid and powerful tool for studies of the bacterial cell cycle. Here we

provide a detailed protocol for the synchronization of Caulobacter cells.
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The surgical procedure for delivery of embryonic stem cell-derived endothelial cells to the

ischemic hindlimb is demonstrated, with non-invasive tracking by bioluminescence imaging.
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The American Journal of Geriatric Cardiology. Oct, 2000 | Pubmed ID: 11416575
The PRICE-1 conference was designed to identify near term priorities for funding cardiovascular research in the

elderly. Twenty topics were identified with either break throughs in fundamental mechanisms of aging with

cardiovascular systems or with critical importaance to cardiovascular carve of the elderly. (c) 2000 by CVRR, Inc.
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JAMA. 2002 Mar 20;287(11):1420-6.
Relationship between insulin resistance and an endogenous nitric oxide synthase inhibitor.
Stihlinger MCT AbbasiF, Chu JW, Lamendala C, McLaughlin TL, Cooke JP, Reaven GM, Tsao PS.

@ Auther information

Abstract

CONTEXT: Increased levels of asymmetric dimethylarginine (ADMA) are associated with endothelial dysfunction and increased risk of cardiovascular
disease. Several cardiovascular risk factors are associated with reduced sensitivity to insulin, but elevated ADMA concentrations have not been fully
linked to the metabolic syndrome.

OBJECTIVE: To evaluate the relationship between insulin sensitivity and plasma ADMA concentrations, and to determine whether a pharmacological
treatment that increases insulin sensitivity would also modulate ADMA concentrations.

DESIGN, SETTING, AND SUBJECTS: Cross-sectional study, containing a nonrandomized controlled trial component, of 64 healthy valunteers
without diabetes (42 women, 22 men; 48 with normal blood pressure and 16 with hypertension), which was conducted at a university medical center
between October 2000 and July 2001.

INTERVENTION: Rosiglitazane (4 mg/d for 4 weeks and then 4 mg twice daily for 8 weeks), an insulin-sensitizing agent, was given to 7 insulin-
resistant subjects with hypertension. These subjects were studied before and after 12-week treatment.

MAIN QUTCOME MEASURES: Insulin sensitivity measured by the insulin suppression test, and fasting plasma levels of low-density lipoprotein
cholesteral, trighycerides, high-density lipoprotein cholesterol, glucose, insulin, and ADMA concentrations.

RESULTS: Plasma ADMA concentrations were positively carrelated with impairment of insulin-mediated glucose disposal in nondiabetic,
normatensive subjects (r = 0.73; P<.001). Consistent with the metabolic syndrome, ADMA levels were also positively correlated with fasting
triglyceride levels (r = 0.52; P<.001) but not with low-density lipopratein cholesteral levels (r = 0.19; P =.20). Plasma ADMA concentrations increased
in insulin-resistant subjects independent of hypertension. Pharmacological treatment improved insulin sensitivity and reduced mean (SD) plasma
ADMA concentrations fram 1.50 (0.30) to 1.05 (0.33) micromal/L (P =.001).

Help
Full text links
Save items =
ir Addto Favorites | -
Related citations in PubMed &

Insulin resistance: patential role of the
endogenous nitric oxide synthe [Vasc Med. 2005]

Asymmetrical dimethylarginine, inflammatory and
metabolic parame [J Clin Endocrinal Metab. 2008]

Relation of improvement in endothelium-
dependent flow-mediated vas [Am J Cardiol. 2006]

Relationship between abesity, smoking, and the
endogenous nitric oxide syntt [Metabolism. 2004]

Asymmetric dimethylarginine, an
endogenous inhibitor of nitric oxide [J MNutr. 2004]

Seereviews..,

seeall..



RHEZXERSE 3 RIPubmedfiiz

References

1. Huang, M. F., Niiyama, H., De, A, Cooke, J. P, , Transplantation and non-
invasive tracking of embryonic stem cell-derived endothelial cells for
treatment of hindlimb ischemia. J Vis Exp. (20038).

2. Cook, M. J. The anatomy of the laboratory moLse. Academic Press Mew
York (1976).

3. Niiyama, H., Kai, H., Yamamoto, T., Shimada, T., Sasaki, K., Murohara, T.,
Egashira, K., Imaizumi, T. Roles of endogenous monocyte
chemaoattractant protein-1 in ischemia-induced neovascularization. J. Am.
Coll. Cardiol. 44, 661-666 (2004).

4 Dokun, A. O, Keum, 5., Hazarika, 5., Li, Y., Lamonte, G. M., Wheeler, F.,
Marchuk, D. A., Annex, B. H. A quantitative trait locus (L5g-1) on mouse
chromosome 7 is linked to the absence of tissue loss after surgical
hindlimb ischemia. Circulation. 117, 1207-1215 (2003).

=3 NCBl Resources ¥ How To (¥ R
P“bme"@w PubMed hd |A guantitative trait locus (LSg-1) on mouse chromosome 7 is linked to the absence of tissue loss afte |
US National Library of Hel
Wedicine MNational EYRSS Save search Advanced P
Institutes of Health
Abstract = Send to: «
Full text links

. i - . = | Final Version [[1{33 @
See 1 citation found by title matching your search: 8| Circalation -‘ PMC Fuil text
Circulation. 2008 Mar 4;117(9):1207-15. doi: 10.116 UCIRCULATIONAHA 107 736447 Epub 2008 Feb 19.
A quantitative trait locus (LSg-1) on mouse chromosome 7 is linked to the absence of tissue loss after surgical Save items -

hindlimb ischemia.

Dokun A0 Keum S, Hazarika S, Li Y, Lamonte GM, Wheeler F, Marchuk DA, Annex BH. 7 Addto Favorites | ~

Author information



Materials

Name

Surgical
Tools

Constix
Cotton
Swabs

Betadine
(Povidone-
iodine)

70% alcohol
Phosphate

Buffered
Saline

7-0 silk
suture

5-0 vicryl
suture

Electric
shaver

Cautery

Laser
Doppler and
PeriScan PIM
3 System

RHSE

Type

Tool

Tool

Reagent

Reagent

Reagent

Tool

Tool

Tool

Tool

Equipment

L % p S

Company

Fine Science
Tools

Contec

PDI

Kendall

Invitrogen

Genzyme

Ethicon Inc.

GE
Healthcare

Baxter
Internationl
Inc.

Perimed

Catalog Comments

Number

SC-4

Peripheral
Arterial

l Disaaso

0:00
1:23
2:15

7111

10:21

11:29

Title
Introduction

Induction of Unilateral
Hindlimb Ischemia

Laser Doppler Blood

Perfusion

Representative
Resulis/Outcome

Conclusion



IRPEARRTE

43 Comments

I= there really "8—10 months old™ mice. in your discussion section 7 Or
it should be 8—10 weeks old? Thank you.

Posted By: Anonymous | April 16, 2009, 4:58 AM

Dear Chris, As indicated in the discussion, we prefer using old mice
(3-10 months old) to mimic the population of patients who tend to
suffer from peripheral arterial disease (=60 years). Young mice (=3
weelks old) have a faster recovery rate than old mice (8-10 months
old) and more easily recover without any therapeutic intervention.
Therefore, the fast recovery rate of young mice may interfere with
studies to assess the therapeutic effect of new treatments. Thank
you for your inguiry. Sincerely, Mgan Huang, PhD

Posted By: Anonymous | April 16, 2008, 6:34 PM

We do observed the fast recovery rate of young mice. Thank you for
your answer, it help us alot. Thank you again!

Posted By: Anonymous | April 17, 2009, 3:24 AM

Dear Sir or Madam,

| study in University of Thessaly (Greece), department of Biochemisiry &
EBiotechnology. | have to make a presentation about hindlimb Ischemia
and your video above would help me a lot. 3o, | 'would like to know if
there is any possibility to obtain this video. Thank you in advance for
your time.

Yours faithfully,

Dimitriou Tilemachos

Posted By: Anonymous | May 31, 2009, 955 AM

Dear Dimitriou Tilemachos,

You have the permission of the authors to use the video for your
presentation as long as you cite this publication appropriately.
However, yvou should contact the publisher for their permission as
well. You can also contact the publisher for your request to obiain a
copy of the video., as we do not have a copy of it.
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Abstract

In the United States, paripheral arterial diseass (PAD) affects abowt 10 million individuals, and is also prevalent worldwide. Medical therapies
for symptomatic relief are limited. Surgical or endovascular interventions are useful for some individuals, but long-term resulis are often
disappointing. As a result, there is a need for developing new therapies to treat PAD. The murine hindlimb ischemia preparation is a model of
PAD, and is useful for testing new therapies. When compared to other models of tissue ischemia such as coronary or cerabral artery ligation,
femoral artery ligation provides for a simpler model of ischemic tissue. Other advantages of this model are the ease of access fo the fermoral
artery and low mortality rate.

In this video, we demonstrate the methodology for the murine model of unilateral hindimb ischemia. The specific matenals and procedures for

creating and evaluating the model will be described, including the assessment of limb perfusion by laser Doppler imaging. This protocol can also
be utilized for the transplantation and non-invasive tracking of cells, which is demonstrated by Huang et all.

Video Link

The video component of this article can be found at hitpzifwsww jove.comfvideo/ 1035/

Protocol

1. Induction of Unilateral Hindlimb Ischemia

1. The swurgical fools needed for this operation include: fine pointed forceps, pointed forceps, spring scissors, surgical scissors, neadle holder,
and retractor. We make our own retractor using a paperdlip because it is smaller than commercially available retractors. Sterilize these tools
prior fo surgery by an autoclave or a hot-bead sterlizer. A cautery tool and sterle fine pointed cotton swabs will also be needed for this
surgery. It is recommended that the tools be re-sterlimed at the tips as needed during the procedurs.

2. When the tools are ready, place the mouse into the anesthesia induction chamber containing 1-3% isoflurans in 100% oxygen at a flow rate
of 1LJmin.

3. Leave the mouss in the induction chember undil it is unresponsive to external stimuli. Then remove the animal from the induction chamber. It
is recommended to flush the anesthetic from the box prior to opening the lid, fo decrease operator exposure to isoflurane.

4. Then place the animal in the supine position onto the pre-operating table and connect it o a continuous flow of isoflurana. Using an electric
shaver, remowa the hair from the hindlimb. Apply hair removal cream to thorowghly remove hair.

5. Place the mouss in the supine position over a draped heated pad on the operating table, and connect it to a continuows flow of isoflurane.
Extend and secure the hindlimb with a piece of tapa. Once the hindlimb is secura, wipe the skin with three albernating betadine and alcohol
scrubs. For the remainder of the surgical procedure, use a dissection microscope at 10X or 20X magnification to obtain an enlarged view of
the hindlimh reninn
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Authors outside of our videographer network who have the professional and
technical skills of editing video and audio may submit their own videos. However, if
an author chooses to create their own video, it must meet the same publication
standards of a Video Produced by JoVE. These videos must adhere to the JoVE
format and style, as well as meet the technical guidelines specified in

our Guidelines for Video Produced by Author. Both the manuscript and video must
be simultaneously submitted and will go through the editorial and external peer
review process together. Please note that Video Produced by Author submissions
receive no production assistance from the JoVE video production staff, thus we only
recommend this option if the authors have access to technical video production
facilities. Both the text and video components frequently require multiple revisions
prior to publication, so authors must have continued access to video editing
equipment. Further details of the author produced video submission policies can be
found on our Video Produced by Author workflow
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Your main responsibilities for a Video Produced by Author submission are twofold. You
are responsible for (1) writing and submitting a manuscript, followed by addressing any
necessary revisions during the internal and/or peer review process and (2) filming and
producing a video based on your manuscript followed by editing the video during the
internal and peer review process. Your video and manuscript are submitted
simultaneously and your interactions with JoVE as an author are given below.

Step 1: Submission and Review

Submit a written manuscript, video file, and associated documents
(www.jove.com/publish/)

Address any immediate editorial and video quality concerns

Address peer review comments

If animal work is performed, JoVE then sends the video to veterinary review

JOVE editorial and production staff decides if manuscript is accepted for publication
Step 2: Publishing

Provide final approval before publication

Article is published in JoVE and uploaded to indexing sites

Cite and share your video article
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A typical timeline for a Video Produced by Author submission is:
Review and Revisions (3-5 months; mostly dependent on author turnaround)

o)

(0]
(0]
(0]
(0)

1. Editorial review (and revisions if necessary)

2. Video review

3. Peer review

4. Veterinary Review (only required for articles with animal research)

5. Video and manuscript revisions and resubmission (almost always necessary)

Post-Review (2-3 months)

(0]
(0]
(0]

1. Integration into JOVE website, galley proofing, author approvals
2. Revisions
3. Queuing to be published.

Benjamin Werth, benjamin.werth@jove.com
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