
11/4/2019 

Title: 
Protocol#: 

Approval Period: 8/9/ 2019-12/5/ 2019 
Received Date: I 8/2/2019 

Type: Amendment 

Species: 258 Dog (Pain category D) 

Personnel Certifications Due: 

• Species Specific Training for Dog 

· • General Certif cation Test (valid until 2/27/2020) 
• Species Specific Training for Dog 

. • MHQ {val d until 11/27/2019) 
• Species Specific Training for Dog 

· • Species Specific Training for Dog 

• MHQ {val d until 11/20/2019) 
• Species Specific Training for Dog 

• MHQ (val d until 2/19/2020) 

• MHQ (val d until 1/17/2020) 

Notes: 

RATS - Amendment Complete Form --Amendment:~ 

University of California, Los Angeles 
Chancellor's Animal Research Committee (ARC) 

Amendment Application 

General Information 

• General Certif cation Test: Offered through cm program (http:/ /www.citiprogram.org). Please ensure your affiliat on is listed as UCLA 
and complete the Animal Research Basic Course. 
• Medical History Questionnaire (MHQ): Offered by the Occupat onal Health Facil ty (http://mhq.healthsciences.ucla.edu/). 
• Species Specific Training: Please visit the DLAM webs te: https://portal.dlam2.ucla.edu/EducationTraining/Pages/default.aspx. 
For more questions regarding certifications/training, please visit: 
http://ora.research.ucla.edu/rsawa/arc/pages/certification info.aspx. 

Codicil(s): 

• The Committee understands that prior to conducting the ne 
the animal's response. You may contact DLAM veterinarian Dr. 

an in order to evaluate 
to schedule this. 

• The Committee understands that all added personnel listed in the Start page will not conduct any procedures with dogs until soecies 
completed by DLAM training/ veterinary staff. Please contact DLAM veterinarian 

in order to schedule this training. 
I :.,. It= I I t I • 14:.,.• I I I I 11. • I • I t 

Amendment Summary 

Updated Sections 
Amendment Summary 
Experimental Design 
Pain L terature Search 
PI Assurance 
Proposals 
Surgery 

Please provide the appropriate information regarding changes to this protocol. Then update the respective sections. If this amendment is requesting a change 
in personnel, please indicate the individuals you are adding or removing by listing their names in the textbox for question #3 below. 

1. Check the following if you will be making any of the following changes: 

In addition to checking these boxes, you must update the respective sections of this protocol. 

□ Protocol title I 
Gil' Funding o r funding age ncy I 
□ Princ i pa l i n vesti gator I 
□ Co-inve stiga to r I 
O Personnel I 
O Location I 

2. Check the following if you will be making any Significant changes: 

In addition to checking these boxes, you must update the respective sections of this protocol. 

IO Ani ma l spe c ies and/ or strain I 
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IO Numbe r of a n imals I 
IO l?ain cate go r y I 
IO Me thod of eutha nasia I 
IO Exper i mental p r ocedures I 

A, If you indicated that you will be changing the number of animals above, please provide a detailed explanation of your 
rationale for the number of additional animals requested. Please note that if this request for additional animals also entails a 
change in experimental procedures and/or pain category, please update these application sections and indicate these 
changes on this page, 

B, If you indicated that you will be changing the experimental procedures above, please provide a detailed explanation of 
how this change in experimental procedures relates to the experiments in your currently approved protocol, In addition, 
please clarify what results you hope to yield from this changes in experimental procedures. 

3, In order to assist reviewers, briefly describe in lay terms the changes you are making and complete the appropriate 
sections. If this amendment is to change funding only, please assure the committee that the research is identical to the 
previously approved submission. If this amendment is requesting a change in personnel, please indicate the individuals you 
are adding or removing by listing their names below. 

Add ing new f u nded grant t o proposal l is t . 
Add ing vag osympathe t ic t r u n k t o nerve targets f o r b locking tech no l o gy 

Research Summary 

Your answers to the questions on this page determine the other sections needed to be filled out. 

1. What is the Title of the Project? 

2. Check all that apply: 

D Tumo r Fo rmati on (sponta ne ous or i mplante d) 

I ii!' Chronic Disease (d i abetes, EAE, status e p i lep t i c us, etc. ) 

[Ti! Ti ssue Col l ection (blood and a l l o ther t i ssues, i ncl ud i ng t ho se c o l lec ted after e uthanas i a) 

0 Anti body/Asci t es Pr o duct i on 

~ Surgi cal Procedures (survival , non- s urvival ) 

~ No n Surgical Procedures ( injection of experi mental drugs, behavi o ral studies) 

ii!' Gas Anestheti c Agent(s ) (use o f i soflu r ane, halothane, etc) 

[Ti! Hazar dous Agents (carc i nogens, paraformalde hyde, r DNA, vect o r s, etc . ) 

I O Radioiso top e s o r radioact ive i mplan ts 

[Ti! Prolonged Phys i cal Restraint (phys i cal restr a i nt o f unanes t hetiz e d a n i ma l s f o r perio ds l o nger t han 15 mi nu t es ) 

0 Genetical l y Mo d i f i ed An i mals 

0 Ti ssue Sharing (use o f t i ssues only) 

3 , Will the research be conducted exclusively on tissue received from another investigator? 

No 

If yes, do your funding sources require an ARC approved protocol? 

No 

4. Check all that apply: 

I □ Experi ment s done ent i re l y at a nother i nst itution 
NOTE: For experiments conducted entirely at another institut on please subm t the most recent approval not ce and a copy of the most recently approved 
protocol from the other institution with your submission. Please also indicate the PHS Assurance number and AAALAC accreditation status. 

ID Exper i ments done e n tirely at VAGLAHS 

lo Pro gram Proj ect /Tra i n ing Grant 

Administrative approval only - no animals associated with this protocol. 

I O Breedi n g Co l ony : # 
NOTE: If you will be breeding animals for this protocol and do not already have an approved breeding protocol on file w th the ARC, you must submit an 
Appl cat on to Establish and/or Maintain a Breeding Colony at this time. Check the box above but leave the "Breeding Colony Number" field above empty. The 
ARC Staff will update the Breeding Colony Number following the submission of a breeding colony application. 

5. If you are seeking approval for a training grant, list all individual projects supported by the program project or training 
grant, including the principal investigators ' names and their current ARC approval numbers. If no animal research is 
currently being supported by the overall grant, please assure the Committee that, should an investigator of a project 
covered by the overall grant initiate research involving animals, ARC approval will be obtained prior to the distribution of 
funds. 
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Personnel 

There can be only one Principal Investigator per protocol. To edit a person's contact information or add a new person to our system, dick on the People tab 
above. 

Prior to the submission of an amendment to add personnel, please ensure that these individuals have completed all applicable animal use certification 
requirements and have a Medical History Questionnaire (MHQ) on file with the Occupation Health Facility (OHF). If you are only requesting the removal of 
personnel, please email the ARC administrative office (arc@research.ucla.edu). An amendment application is NOT required if you are only removing personnel. 

Principal Investigator 

V1e\11 Person Detail 

Email: 
Phone: 

UID: I 
Oegree: 

Fax: Dept: I 
Status: 

What role will this person be performing in this protocol? 

I Principal Investigator 

Which species will this person handle in this protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

Yes 

Will this person be involved w itl1 Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

No 

Please provide a brief account of the person's qualifications and experience with the animal model(s ) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/ OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

Dr . · s has r e search 
experience wi th the cani ne model going back to i s a recogni zed inter national authority on autonomic 
control of the nor mal a n d dise ased heart. Dr. ha s documented expert i se i n a l l methods used in this p r otocol. 

- as completed the ARC - appr oved equi va l ents o f CIT! General Certif i cation (Ani ma l Research) and a l l necessary 
DLAM t r a ining, including species- spe c ific t r a i nin g for dog~s_. ______________________________ ~ 

Please list tl1e duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

As Prin c i pal Investigator, Dr . will oversee study design a n d i mpleme ntat i on. i ll be i n vol ved in all 
aspects of survival a nd non-survival sur geries . Addi tional ly, Dr . wi ll super v i s e all data handl i ng, 
opt i mizat i on and i n t erpre t a t i on .• wi ll be designate d back-up f o r b l ood colle ction s from chronic a n imals v i a 
jugular o r cephal i c vein. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: 
Phone: 

Fax: 
Status: I 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in tl1is protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

Yes 

Will tl1is person be involved w itl1 Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will this person handle high ly toxic chemicals and/ or carcinogens? 

Ye s 

UID: I 
Oegree: I 

Dept: I 

View Pet"Son Detail 
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Please provide a brief account of the person's qualif"tcations and experience with the animal model(s) and procedures in this protocol. Please include a 
desaiption of any experience obtained beyond the required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

Dr . i s board- cer t i fied i n i nternal medic i ne, cardi ology a n d cardiac electrophysi ology. ompl ete d his 
Ph . D. i n the----in - and has performed cli nical p r ocedures s i milar...._those be i ng performed i n 
this protoco~ experi ence s i nce worki ng wi th rabbi ts and swine; - has completed the CI T! 
Genera l Cert i f i cation (Ani mal Research), EHS Laborator y Safety Fun dame ntals , Hazar dous Agent Handling and Waste 
Manageme nt, as well as all requi red DLAM t r aining, i nc l udi ng spe c ies - specific training for dogs, p i gs, rabbi ts and 
r ats . 

Please list the duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

Dr . will be i nvolved in al l aspects of survi va l and non-survi va l surge r i es, especially any 
electrophysi ological p r ocedur es . • wi ll be d i rectly invo l ved i n blood collection from chronic animals, i ncludi ng 
from jugul ar and c e phal i c ve i n, with documen ted experi ence . 

Will this person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: I 
Phone:_ 

Fax: I 
Status : 

What role will this person be performing in this protocol? 

Pe rsonne l 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

Ye s 

Will tl1is person be involved with Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will this person handle high ly toxic chemicals and/ or carcinogens? 

Yes 

View Pet"Son Detail 

UIO: I 
Degree: ■ 

Dept: I 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she wi ll be trained in the specific research techniques . 

Dr . is a General Sur ge r y Res i dent with plans to pursue speci alized tra i nin g i n Ca r diothoracic Surgery. 
surgical tra i n i ng thus far has i nc l uded extensive cardi ac and vascular sur gical experience .• has a background i n 
i nvest i gating cardiopulmonary d iffus i on capaci ty, respi ratory muscular fatigue and vascula r endothe l ial function i n 
human diabet i c patients. Dr . has completed the ARC - approved equivalents of CI TI General Ce r t i ficat i on (An imal 
Re search) and all necessar y OLAM training, i ncluding speci es- spe c ific tra i ning for p i gs and aseptic technique. 

Please list the duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

wil l be i nvolved i n the p reparation of the expe r i ments and handling of ani ma l s under supe rvis i on. This e n ta i ls 
setting up a l l instrumen tation prior to exper i men ts, ass i st i ng in t r anspo r tation of a n imals from the v i varium to 
the labor atory and p reparing the surgi cal s i te(s) . Addi t i onally,.will ass i st the anesthes i ologist(s) and 
surgeon (s) wi th all aspects o f survival and non- surviva l 
surgeries in addition to other electrophysi ological p r ocedur es. Last l y, ■will assist i n specimen handl i ng and 
proce ssing for data ana l ys i s. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: 
Phone: 

Fax: 
Status: 

What role will t his person be performing in this protocol? 

Pe rsonnel 

Which species will this person handle in this protocol? 

Will tl1is person handle animal tissue in tl1is protocol? 

UIO: I 
Degree: I 

De.pt: I 
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No 

Will this person be involved with Survival Surgery Procedures? 

No 

Will this person handle rDNA and/or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

No 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
desaiption of any experience obtained beyond tl1e required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

=I will oversee overal l . center aspects of this project. 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

Dr . ·s purely sup~rt of the 
exper iments . staff - ~ 

enter and wil l not have direct animal contact during 
wi l l provide any animal support under _d_i _r_e_c_t_i_o_n_. ______ ~ 

Will this person handle radioactive materials or radioactive animals? 

No 

Personnel 

V1e\'I Person Detail 

Email: I UID: 

Status: 

Phone: I 
Fax: 

Degree: I 
Dept: I 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in tl1is protocol? 

Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

Yes 

Will tl1is person be involved with Survival Surge.ry Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Yes 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
desaiption of any experience obtained beyond the required ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

years working towards 
training classes ,including the species specific training 
higher level training for canine surgi cal and anesthet i c 

will be spending the next 3 - 4 
ed all the require C 
il l be su ervised in 
and 

Please list the duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under tl1is 
protocol. 

Dr . wil l be involved in electrophysiological data acquisition a nd analysis. will also be involved in high 
de nsity c ard i one ural mapping and ablation studies. - ro l e will also involve preparation o f the experiments and 
handling o f animals . Th i s entails setting up all instrumentation pri or to experiments, assist i ng in transportation 
o f animals from t he vivarium to the labo ratory and pre paring the surgical site(s). Lastly,.ill assist the with 
all aspects o f survival and non-survival surgeries in add ition to other electrophysiol ogical procedures . As -
gains experience in sur ical techniques will transition to be i ng a surgical t eam leader. This transition will be 
supervi sed by Ors . ~ - and 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

(J 1491 Q§#i·lll •ffi@• 
Email: 

Phone: Degree: 
Fax: Dept: I 

Status: 
What role will this person be performing in this protocol? 
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Personnel 

Which species will this person handle in this protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

Ye s 

Will tl1is person be involved with Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rONA and/or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Ye s 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

is al■■■■■■ inl■■■■■■■■■■■■■■■■■■■■■■■I at- has complete d the 
CITI Gene r a l Certificati on (Animal Re s e a r ch) , EHS Labo r atory Safety Fundame ntals, Haza rdous Age nt Ha ndl ing a nd 
Waste Manag e ment , as we l l a s al l requ i re d DLAM t r ain ing, i ncluding spec i es- spe c ific t r a i ning for p i gs and dogs . • 
has previ ous experience working with swine a nd wi ll b e r e s p ons i ble for helping with bot h t ermi na l a nd survival 
surge r i es . • wil l wor k under t he gui dance o f Ors . t - a nd ■ ■ 

has comp l eted al l necessar y traini ng f o r survival a nd nonsurvi va l surgeries . The se inc l ude ase ptic 

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

wi l l b e i nvolve d in the p r eparation o f the experiments a nd handl i ng of animals under supervision. 
This e nta i ls s e tt i ng up a ll i nstrume ntat i on p r ior to e xper ime nts, assisting i n transportat i on o f ani ma l s f rom the 
viva rium to the labor atory and preparing the surgica l site(s) . Addit i ona l l y,.ill assist the a nesthe s i o l ogi st(s) 
and surgeon{s) with a l l aspects o f sur v i va l and non- sur v i val surgeries i n addition to other e lectrophysiologica l 
procedures . Lastly, ~11 ass i s t in spec i men ha ndl ing a nd processing f o r data ana lysis . 
As - gains e x e r ienceJlll wi l l b e tran s i tioned to p r ima ry roles as surgeon and i n~ion of an i ma l 
homeostas i s . wi ll be t rained and super v i sed i n t his transit i on by Dr s . -and -------~ 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: 
Phone: 

Fax: 
Status: 

What role will this person be performing in this protocol? 

Pe rsonnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

No 

Will this person be involved witl1 Survival Surgery Procedures? 

Ye s 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

No 

UIO: I 
Degree: I 

De.pt: I 

V1 e\11 Person Detail 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond tl1e required ARC/ OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

i s a h i h l e x erienced Staf f Re search Associate in the DLAM 
. has many yea r s o f experi ence wor k ing wi th swi ne a n d l ive- a n imal sur g i cal 

prepara t i on, in addition to fluoroscopy i nstrumentation has completed the CI T! Genera l Cer ti f ica t i on 
(Ani mal Research) and a l l r equired DLAM tra i n i ng, i n c l uding species- specific train i ng for dogs an d pigs . 

Please list the duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

wi l l be i n vo l ved i n the han dling and preparation o f the a n ima ls . This e n ta i ls setting up a ll 
p r ior to expe rime nts, assisting i n transportat i on of an i mals f rom the v i va r ium to the l abora tor y, 
anima ls, intubating/vent i lating a nd p r epar ing the sur g i ca l s i te{s) .• ~il l a l so assist i n 
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I 
fluoroscopy procedures and will monitor the animals before, during and after transfer to and from the MRI suite for I 
imaging studies. 

Will tl1is person handle radioactive materials or radioactive animals? 

I No 

Personnel 

View Pel""Son Detail 

Email: UID: 

Phone: Degree: I 
Fax: Dept: 

Status: 
What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will this person handle highly toxic chemicals and/or carcinogens? 

Yes 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

n i mal Research), EHS Laboratory Safety Fundamentals, and Waste Management , as well as 
all required DLAM training, i ncluding species- specific training f o r dogs, pigs, rabbits and mice. 

Please list the duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under tl1is 
protocol. 

wil l be invo lved in all aspects o f survi val and non-surviva l surgeries. This e ntails echocardiogram 
assessments, setting up al l instrumentat i on prior t o exper ime nts , assisting i n transportation of animals from the 
vivarium to the laboratory and prepar i ng t he surgical site(s) . Addit i ona l ly, -ill be involved in all aspects of 

I 

surgeries (induction, surgery, maintenance a nd termi nation). Last l y,.ill assist i n specimen handling and 
processing for data analy~s_i_·s_ . ______________________________________________ _. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

DLAM Staff 

Email: I 
Phone:. 

Fax: I 
What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

Yes 

Will this person be involved witl1 Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

No 

UID: I 
Degree: I 

Dept: 

View Person Detail 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 
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I DLAM staff will be involved in aspects of survival and non-survival surgery and as such are all trained 
appropriately for surgical technique and CITI train ing etc. This includes the post-operative recovery phase. 

Please list the duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

Th ey may be i nvolved in obtaining the animal, surgical preparation, anesthesia administration and monitoring if 
required. The wil l a l so be involved in post-operative recovery phases for survival surgery and daily moni toring o f 
the can ine animal colony . 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: I 
Phone:. 

Fax: 
Degree: 

Dept: 
Status: I 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

Yes 

Will tl1is person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Yes 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired ARC/DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in the specific research techniques. 

is a - i n the 1111111111 has 2 
years o f clinical research experienc has completed the CI TI General 
Certif i cation (Ani ma l Research), EHS Laboratory Safety Fundamentals, Hazardous Agent Hand l ing and Waste Manag ement, 
as wel l as al l necessary DLAM tra i ning, i nc l uding speci es- specific training for pigs .• was tra i ned by Ors. I 
and · n large animal- specif i c experimentation, 
includi ng myocardial infarction techniques a nd ope n - chest experimentation . ■has experience with the large animal 
models since since-

Please list tl1e duties (including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under this 
protocol. 

will be involved i n the preparation o f the exp eriments and handling o f an i mals. This entails setting up 
instrumentation pri or to experiments, assisting 

transportation o f animals from the vivarium to the laboratory and preparing the surgical site(s). AdditionaJJ._ 
~il l assist the anesthesiologist(s) and surgeon(s) with all aspects o f survival and non-survival surgeries . -

wil l assist i n 
speci~ l ing and processin;1

111111
t~r data analys i s . 

As Dr :..,btains experience, - ,1i l l transition~ rirnary 
~ ostasis during experimental procedures.-oill be 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: 
Phone: 

Fax: 
Status: Pol cy 900 Exempt on 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

r oles i n surgical preparation and supervi sion o f 
trained and supervised for this role by Ors. I 

(1149144#%·),i•ffi!ffl. 

I 

I 
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Will this person handle animal tissue in this protocol? 

Ye s 

Will tl1is person be involved with Survival Surgery Procedures? 

No 

Will tl1is person handle rONA and/or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

Ye s 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
desaiption of any experience obtained beyond tl1e required ARC/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

a nd 

independent 

Please list tl1e duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under tl1is 
protocol. 

wi ll harvest ne rvous tissue at e x per iment's end p r ior to a nimal e uthanas i a . 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: I 
Phone:. 

Fax: I 
Status: 

What role will this person be performing in this protocol? 

Pe rsonnel 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

Yes 

Will this person be involved with Survival Surgery Procedures? 

Yes 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

Will tl1is person handle highly toxic chemicals and/or carcinogens? 

No 

4 tl4§144h·i,i•ffi@a 

Please provide a brief account of the person's qualifications and experience with tl1e animal model(s) and procedures in this protocol. Please include a 
desaiption of any experience obtained beyond tl1e required ARC/ OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tl1e specific research techniques. 

i s boa rd- certified i n i s highly 
e xperienced i n catheter mappi ng of 
electroph ys i oloq ic opti miza t i on and inte r p r etation . Dr .••••• ha s e xper i ence wor king wi t h large a n imal mode ls 
since ha s completed the CIT! Genera l Certification (Animal Research), EHS Laboratory Saf ety Fundame ntal s, 
Haz ardous Agent Handl ing a nd Waste Man agement, as wel l as a l l r equired DLAM trai n ing, includin g species- speci fic 
tra i nin g f o r dogs, p i gs and r abbits . 

Please list the duties ( including specific procedures to be performed, as appropriate) tl1at this person will perform involving live animals under this 
protocol. 

wi l l b e i nvolved in al l 
electrophys i ological p r ocedures . Dr . 
animal mode l s (po rcine ) s ince 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

Email: 
Phone: 

Fax: 

Status: I- UID: I 
Degree: I 

De.pt: I 

surge r ies, especially a n y 
e xperience lar ge 

v,e,•, Person Detail 
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What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

No 

Will this person be involved with Survival Surgery Procedures? 

Yes 

Will this person handle rONA and/ or infectious materials? 

No 

Will this person handle highly toxic chemicals and/or carcinogens? 

No 

Please provide a brief account of the person's qualifications and experience with the animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the required ARC/OLAM training courses. If t h is individual does not have any relevant previous 
experience, please briefly describe how he o r she will be trained in the s pecific research techniques. 

I-is 
a hiqhlv experienced Staff Research Associate in the DLAM 

■ has many years o f exierience working with live-animal surgical 
preparation, in addition to fluoroscopy i nstrumentation. has completed the CI T! General Certification 
(Ani ma l Research) and all required DLAM tra i n ing, i nc luding species- specific train i ng f or dogs . 

Please list the duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

will be i nvolved i n the hand ling and preparation of the anima ls. This entails setting up al l 
instrume ntat i on prior to experime nts, assisting in transportation of animals f rom the vivarium t o the l abora tory, 
sedation o f the anima ls, intubating/ ventilating and preparing the surgical site (s) .• wil l a lso assist in 
fluoroscopy procedures and wil l monitor the animals 
i maging studies . 

Will this person handle radioactive mate rials or radioactive animals? 

No 

Name: I 
Contact Type: 

Home Phone: i 
Mobile Phone: I 

Email: 

Name: I 
Contact Type: I Emergency 
Home Phone: 

Mobile Phone: 
Email: I 

1. Funding Types (Check All That Apply): 

~ Department I 
~ Extramural I 
D UCLA Academi c Senate I 
D Gift I 
D No f unding at thi s time I 
D Other: 

before, during and after transfer t o and from the 

Contacts 

Funding 

Proposals 

List all funding agencies to which this animal protocol has been or will be submitted for consideration. Include all pending applications .. 

MRI suite for 

For each grant/proposal subm tted to a funding agency, subm ta copy of the grant proposal. If the agency is not listed, please contact the Office of Contracts and 
~ Please note that the National Institutes of Health may be found by typing in the keyword "NIH" when searching for an Agency Code. 

I 

I 

I 

I 

I 

I 

I 

Please note that the Publ c Health Service (PHS) Policy reQuires the Inst tution to verify approval of those components of the grant applicat on or proposal related to the 
care and use of animals. Therefore, it is strongly recommended that prior to submission, investigato rs review all of the proposed experiments pertaining to 
animals in the grant application to ens ure congruence with the animal research protocol. Please detail any: inconsistencies between the grant and the 
orotocol io the :mace:; below-
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Agency Name: 

Agency Code: 

PI of Proposal/Award: 

- f-------------------' 
Proposal/ Award Title: 

Proposal/ Award Number: 

Please detail any inconsistencies between the grant and the protocol in the space below (e.g., species or activities descr ibed in 
grant not in ARC protocol, projects completed or not begun, etc.): 

Grant is multi - center g rant to d efine neural networks f o r cardiac control from mouse to man . Canine mode l wil l be 
used as indicated to define neural circuits responsible for control o f regional cardiac e lectrical a nd mechanical 
function . This grant operate under the Other Transacti ons guidelines. As such, milestones and deliverables are 
adjusted i n consultation with thelll!iProgram o fficer on a quarterly basis . The comprehensive mapping OT2 is charged 
with defining the structural and function a l o rganization f o r cardiac control from mouse to man. Animal models are 
utilized i n within the OT2 structure that are appropriate to the quest i on . As such, c a n ine models wi l l be used as 

Funding f o r the canine ex eriments wil l also be made in art using internal f unds from the 
and 

Agency Name: 

Agency Code: 

PI of Proposal/Award: 

- -------------------' 
Proposal/ Award Title: 

Proposal/ Award Number: 

- >--------------------' 

Please detail any inconsistencies between the grant and the protocol in the space below (e.g., species or activities descr ibed in 
grant not in ARC protocol, projects completed or not begun, etc.): 

Species listed in grant is porcine. We will l ikely evaluate the technologies evolved f rom this g rant in the canine 
model as well to provide additional pre- clinical valid ation prior to proof- of- concept studies in humans . This grant 
operates.r the Other Transactions guidelines. As such, mi lestones and deliverables are adjusted in consultation 
with the program off icer on a quarterly basis . The bioelectronic mon itoring and cont r o l of the heart OT2 is 
charged wit evolving new technologies to transduce and control auton omic projections to the heart using preclinical 
studies to validate and then transfer to humans . Animal models are utilized that a re appropriate to the question . As 
such, cani ne models will be used as appropriate, f o r example to evaluate the effic a cy of chronic implants i n a 

canine ex eriments will a lso b e made in art usin internal f unds f rom the -

Agency Name: 

Agency Code: 

PI of Proposal/Award: 

- -------------------' 
Proposal/ Award Title: 

Proposal/ Award Number: 

Please detail any inconsistencies between the grant and the protocol in the space below (e.g., species or activities described in 
grant not in ARC protocol, projects completed or not begun, etc.): 
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No inconsistencies . Proposed studies will evaluate the efficacy of Kilohertz frequenc y to block nerve traffic in 
peripheral sympathetic and parasympathetic nerves. Grant specifies canine mode ls as primary test bed. 

Rationale 

1. Provide a non-technical summary of the overall objectives of the study. 

These experiments will provide information on the interactions between the nervous system and hea r t dur ing the 
progression of heart d isease, specifically after hear t attacks. The experiments wi l l provide information on how 
different parts o f the cardiac nervous system and the heart itself can be targeted with either drug therapy o r 
e lectrical stimulation therapy to slow the progression o f heart disease. We will be evaluating the effects of 
therapies that modify nerve inputs to the heart (neur omodulation) o n both electrical and mechanical function o f the 
diseased heart. 

2. Indicate the possible benefits to mankind and/or animals or the advancement of knowledge that may be derived from this 
study. 

By learning how the cardiac nervous system responds to the stress o f cardiac disease, we can learn new ways to 
treat that disease process to slow o r reverse the progress i on of heart failure. 

3, Explain the rationale for the use of animals, including (a) why the chosen species is the most appropriate for the study and 
(b) why the chosen species cannot be replaced with a phylogenetically lower species. Note that cost cannot be accepted as a 
justification. 

The dog is ideally suited for these experiments. It has a cardiac nervous system that is similar to humans and 
there are several experimental models that can b e created in the dog that mi mic human cardiac d isease including 
ischemic heart disease leading to cardiac cell d eath {myocardial infarction}, volume overload secondary to mi tra l 
regurgitation and congestive heart failure. There is a lso a substantial body o f data which have evaluated the 
characteristics o f car diac cells, cardiac nerves and structural orga n ization o f the dog heart. Moreover, 
experimental approaches to treat car diac ischemic heart disease, developed in the dog model , have been effectively 
transferred to clinical therapy (stem cell implants, adrenergic blocker therapy, etc). 

The mandate of translational science is take our knowledge and technologies to the c l inical setting. While the 
porcine model is appropriate for many c ardiovascular studies, it is not an a utonomica l lv r obust mode l and its f o r m 
f it o f intrathoracic g a ng l ia does not match that o f humans (1-9 ). In the we are 
evolving new technologies to map the structure/function organization o f peripherai and centrai aspects ot the 
cardiac nervous system. The canine mode l is a well validated model f o r neural control o f the heart for both acute 
and chron ic studies (1, 2, 10). Survival thoracotomies are well tolerated and the temperament o f mode l is we l l 
suited to repeat e cho i maging studies in the conscious state. The c a n ine mode l also paral lels humans in the primary 
e lements of neural control with regards to structure/function (1, 2, - ha~ so been approved from 
our preclinical studies to evolve cardioneural mapping as part o f our - nd - g rants. 

References 

Experimental Design & Justification for Requested Number of Animals 

1. Provide a two- to four-sentence lay description of the experimental procedures written in language easily understandable to 
a seventh grade student. 

These experiments will provide information on the interactions between the nervous system and hea r t dur ing the 
progression of hear t d isease, specifically after hear t attacks, and during the subsequent development of congestive 
heart failure . They will provide information on how d ifferent parts of the cardiac nervous system a nd the heart 
itself c a n be targeted wi th e ither d r ug therapy o r electrical stimulation therapy to slow the progression o f heart 
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disease. We will be evaluating the effects of therapies that modify nerve inputs to the heart (neuromodulation) on 
both electrical and mechanical f unction of the diseased heart. 

2. Provide a complete description of: (a) all activities involving the use of research animals; (b) a scientific justification for the 
total number of animals required to conduct this study. The number of animals justified in this section must match the totals 
in the Pain Category Assignments. To the extent possible, assign all animals to experimental groups, which can be easily 
distinguished by the independent variables defining each group (e.g.,drug dosages, time points, controls, etc.). Clearly 
indicate the number of animals needed per group and explain how group sizes were determined, either(i) by statistical 
analysis, or (ii) where statistics are not applicable (e.g., teaching labs, feasibility studies, antibody production, etc.), on the 
basis of other considerations (e.g., student/animal ratio, tissue yield per animal, antigen/animal ratio, prior experience, 
etc.). If statistical analysis is employed to determine the number of animals required, please specify the statistical method 
used. 

Aim 1: To d etermi ne the impac t o f adverse remodeling o f the auton omic nervous system (ANS) a n d the potential f o r 
sudden c a rdiac death in isch e mi c car diomyopathy. Vent r icular arrhythmias, heart f ailur e, and atrial f ibri l lation 
all occur as a result o f ischemic heart disease. Un d erstanding how maladaptation's o f the ANS, as a resul t of 
myoca r d ial ischemia / infarction, a lters electrical and ne ural f uncti on at e ach level o f the cardiac h ierarchy is 
critical. Creating a basic anatomi c a nd f unctional map in an ische mic mode l will be the f oundat i on of t his 
protocol. There are three different approaches that c a n be used to create a chr onic myocardial i nfa rction . Fo r the 
1st approach, using aseptic technique and in an anesthetized state, a cathete r will be advanced and used t o engage 
a cor onar y artery v ia a femora l a rterial sheath. A luminal angioplasty balloon will then b e inserted through the 
cathe t er into the coron a r y artery over a coronary wire. The a ngioplasty bal l oon wi l l be transiently inflated and 
microspheres injected i nto the co r ona ry a rtery to induce regional myocardia l i nfarction (MI). The cathete r is 
withdrawn and the animals wil l be mon itore d daily until termination. Alternatively, chr oni c myocardial infarction 
can be c reated using aseptic technique a nd via a left t horacotomy . Thereafter, co r ona ry a rteries wi l l be isolated 
(usually t h e left anterior d esc e nding, j ust caudal to its first diagonal branch) a nd t h e vessel occluded i n a two­
step procedure with a 20 min 50% cor onar y artery occlusion f o llowing by a complete coronary artery occlusion . Fo r 
these animals, the chest will b e closed in l ayers, residual a ir withdrawn from the chest cavity and the animals 
monitore d daily until te rmination. The f inal approach t o create a chron ic myocard ial inf a r c tion is similar to 
approach 2, but in this approach 3 , the t otal coronary artery occlusion wil l be rel eased after 90 min . This is a 
reperfusion mode l o f ischemi c heart disease. All other procedures for approach 3 are identical to approach 2 . Any 
animal in which chr oni c MI is created wi l l un de rgo on l y one o f the 3 proposed a pp r oaches. 
The terminal surgical procedure will be 1 week to 6 months after MI creation a n d will include the manipulations 
describ e d in the sections below Termi na l Procedures (sections 1 to 5) and tissue harvesting (se c tion 7) . 

Aim 2: To d etermi ne the impac t o f stellate decentralization on neural control o f the hear t i n normal and 
pathol ogical condit i ons . Chr oni c stellate dece ntralization will b e perfo r med i n c a n ines with in 1-3 weeks post 
myoca r d ial infarction or i n normal c a n ine mode ls (controls) . See Surgical Procedures f o r d etai ls o f the procedure. 
In humans, removing the stellate bilatera lly reduces ventricular arrhythmias i n patients wi th electri ca l storm . I n 
animal models, acute stellate resecti ons reduce arrhythmias . These studies wil l eva luate how ch r onic stellate 
decentra l ization alters processing at all levels o f the car dia c ne u r a l h ie r archy to i mpact control of cardiac 
e lectric a l and mechanical f unction. The termi nal procedure will b e 1 weeks to 6 months after MI creation (or 
stellate decentralization) . Terminal experiments will include manipulations described in the sections below 
Terminal Proce dures (sect i ons 1-5) and with tissue harvest (sect i on 7) . 

Aim 3: To d etermi ne the impac t o f targeted bioelectronic stimulation to mitigate adverse remodeling o f the 
autonomic nervous system i n the stressed h e a rt. There a re 4 different modes o f b i oelectronic implants t hat will be 
used in this aim. For procedure 3A, i mp l ant o f car dio-defibrillators (ICD's) a n d pacemakers can be used as a 
therapeutic option to maintain rhythm control i n animal with chr oni c myocardia l infarction. Vaga l nerve stimulation 
(VNS, 3B), spinal cord stimulation (SCS, 3C) or multi-pole cuff electrodes (3D) depl oye d to the paravertebral 
chain, ansae subclavia, stellate, o r mi ddle c e rvical ganglia, o r vagosympathetic trunk will b e used to chroni cally 
stimulate and/or b l ock activi t y o f ma jor neural elements of the car diac nervous system (cervi cal, spinal cord and 
intrathoracic) . The terminal procedure will b e 1 week t o 6 months after bioelectr oni c d evice implant and will 
include the manipulations described i n the sections below under Terminal Procedures, section 1 to 5, with tissue 
ha r vest (se c tion 7). For a n i mals with chronic MI and device the r a py, the devices will b e d eployed at the time of MI 
creat i on. For these animals, termi nal procedures c an i nclude those l isted i n sections 1 - 5 with tissue harvest 
(sect i on 7) . The terminal procedure will b e 1 week to 6 months after MI creation a nd/o r bioelectronics i mplant . 

3A. Pa c ema ke r or d efib r i llator implantation : This will involve insertion o f a lead into the right ventricle, 
co r onary sinus, left vent r icle or right atrium. This is done under asep tic condit i ons and f o r survival animals . 
This will monito r hear t rate/ rhythm a nd maintain a heart rate set bet ween specific ranges. This is a chr oni c 
therapy to mitigate the potential f o r ventricular arrhythmias f o llowing MI or to correct brady-ar rhythmia post- MI. 

3B. Vagal nerve electrode and i mplantable progra mma b le stimulator/generator (IPG): Using asepti c technique and in 
an anesthetized animal, an i mplantable electrode will be placed around t h e c e rvica l vagus nerve t o stimulate the 
parasympathetic nervous system. The lead from the electrode will be t unneled to an I PG positioned i n the 
subcutaneous reg i on of t he dorsal neck or back . The I PG can be programmed with an external wand t o control various 
aspects o f VNS i n c lud ing on- time, off-time , frequen cy, pulse width a nd intens ity . As demonstrated i n both 
preclinical and clinic a l studies, VNS c a n be safely ma intained for years with n o discomf o rt or adverse 
consequences. 

3C. Spina l co r d electrode and IPG: This invol ves inserting a multi - pole electrode via epidural access t o stimulate 
the spinal co r d . The lead is then tunneled to a n I PG that is place d in a subcutaneous pocket on t he dorsal surface 
at the l ower thoracic or upper lumbar reg i on. The IPG can b e programmed wi th a n external wand to control various 
aspects o f spinal cord stimulation (SCS) including on-time, o ff- time, f requency , pulse width and intensity. As 
demonstrated in both preclinical and clinical studies, SCS can be safely maintained f o r years with no discomfort o r 
adverse consequen ces . 

30. Paravertebral / stellate electrode and IPG: This involves i nsertion o f a multi - pole electrode a r ound the 
sympathetic paravertebral chain i n the dorsa l tho rac i c cavity. Alternatively this electrode can be placed around 
the stellate ganglia, a nsae subclavia, middle cervical ganglia o r v a gosympathetic ne rve trunk . The electrode lead 
is then tunneled to an IPG placed in a subcutaneous pocket on the dorsal surface o f the thorax or neck . 
Alternatively, the electrode lead can be terminated in a transcutaneous button f o r periodic external stimulation at 
these same sites. The IPG can b e programmed wi th an external wand to control various aspects of ne rve stimulation 
or b i o electric nerve b l ock including on-time, o ff-time, frequency , pulse width and intensity. 
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Aim 4 : To evaluate techno l oa i es f or h i § h d e ns i t y / h· sessments o f autonomic and cardiac function . 
This a 1m1 supported by the I I and is to develop a nd eval uate 
n ove l biosensors for neural act i vity, cardi ac electrical f u nct i on along wi th probes to detect neurochemi cals a nd 
other smal l mo l ecul es i n the i nterstitial and vascu l ar spaces. I n additi o n , this aim suppor ts development o f new 
technol ogies for del i very and assessment o f p r ogr ammed pac i ng methodologies for ar r hythmia ide ntification . 

Aim 5 : To d etermin e the structur al organ ization o f the cardiac nervous system. To determi ne the l ocat i o n of neurons 
i nnervating the heart, and the impac t of myocardi al i n f a r ct i o n on these neurons, i n jecti ons o f ret r ogr ade neuronal 
tracers i n the heart will be per f ormed . The a n imals wi l l undergo myocardial i nfarcti on and 4-6 weeks l ater neural 
tracer(s) wi l l b e i n j ected i n to car diac g a ng l i a and/ or heart (see surgery section of detai l s o f i n j ection ) . The 
terminal procedure wi l l take place 1 - 5 weeks l ater and wi l l i nvolve ha r vest o f tissues as described i n Termi nal 
procedures, section 7 . Sham MI animals wi l l serve as c ontro l s for these studi es . 

Terminal procedures for a i ms 1 to 5 : 
These procedures wi l l b e conducted unde r cont i nuous anesthesia . An imals wi l l not b e a l lowed to regai n 
consciousness . Justificat i on of anima l use (see below) detai l s how a n imals are distr i buted among t h e 5 a i ms l isted 
above . To minimize a n imal use, one or more of these procedures may b e done concurrentl y i n an i ndividual an i ma l . 
Fo r exampl e, cardi oneural mappi ng with e l ectr i ca l stimulation o f autonomic nerves i n c o n juncti o n wi th mi crodia l ysis 
or fast scan n i ng voltammetry placed i n to the cardi ac i nterstiti urn . 

1 . Cardione ura l mapp i ng : High d e ns i t y grid electr odes ep i car dial or endocardi al wi l l be used to provide extens i ve 
e l ectrophysi o l ogi ca l assessment of the beating heart . Flexibl e penetr ati ng e l ectrodes wi l l also be i nserted i nto 
atr i al and/or ventricular muscle . Fl exibl e penetrati ng mi croelectr ode arrays wi l l l ikewise be i nse r ted i n t o one or 
more o f the autonomic o r primary sensory gang l i a. Th e ca r diac autonomic gang l i a i nc l uded i n the n eural 
i nvest i gation wi l l i n clude i n tri ns i c cardiac, extracardiac i nt r athorac i c, nodose, a nd dorsal r oot gangl i on . I n 
addi tion, fol l owi ng a lami nect omy, neural act i vity may b e reco r ded f r om p e netrati ng mic r o -arrays p l aced over a nd 
i nto the spi na l cord f r om the dorsal surf a c e . One a u tonomic g a ng l i a o r mu l tipl e g a nglia may b e examined 
i ndi vidual ly o r simul taneous l y to mi n imi ze an i ma l use . 
Objecti ve : to determi ne the func tional contro l o f cardiac function that is mediated by specif i c n odes of the 
cardiac nervous system ( i n tri ns i c cardiac, i ntratho r acic and central aspects) . 

2 . El ectrical Stimulation of neural structures 
a . Sympathetic Gangl i a St i mu l at i on : Object i ve: Electrodes wil l be i nser ted i n t o (or around) the paraverteb ral , 
stel l ate, mi ddl e cervical or mediastin a l gang l i a f o r site specif i c stimulation o f i ntratho r ac i c n eural structur es 
and t o evaluate sympathet i c control o f cardi ac function. 
b . Axonal Modu l at i on Therapy : Objective : To d etermin e the eff ects of axonal conduction stimulation/ b l ock (h i gh 
frequen cy a l ternati ng cur r ent o r d i rect cur ren t) of i ntrathora cic nerves (see 2a) on basal and sympathet i ca l l y­
e voked changes i n car diac f u nct i o n . 
c . Ce r vica l vagus st i mu l ation (VNS) : Objective : El ectrode wi l l be wrapped around o r i nserted i nto each cervi cal 
vagus to assess VNS - i nduce d cha nges i n r eg i onal cardio- neu ral functi on . 
d . Spinal cord stimul ati o n (SCS) : Obj ective : To eval uate the eff e cts o f dorsal epidur al SCS to i mpact sp i na l cord 
and i ntrathoracic neura l contro l o f regi onal ca r diac function . SCS can be performed v i a ep i du r al closed access or 
open l ami nectomy . St i mu l i wi l l be app l i ed to the spi na l cord using ton i c, bu r st or h i gh f requency modes . 

3 . Chemica l st i mu l at i o n o f neuri tes : Obj ective : To determine the e f f ects o f focal chemical stimulation o f 
per i phe ral gangl ia or cardiac sensory ne u r i tes o n control o f reg i ona l cardi a c function . Che mi cal ne u ral modifiers 
wi l l a l so b e i nfused i nto the atria, cor o nary blood vesse l s, i n travenously, or epic a r dially to act i vate the car diac 
nervous system. Among these are adenosine, angiotensin I I , atropin e, atenolol , bradykini n, Capsa i cin, 
h examethoni um, ivabradine, isoproteren o l , metoprolol , n i cot i ne, n o repin e pher i ne , epin e phr i n e, phenyl epherine, 
r es i nferato x i n, substance P, Ver atr idi ne . See medications sect i on f o r doses and routes o f administrat i on. 
Fo r these chemi cal s, pharmaceut i ca l g r ade drugs wi l l be used when avai l ab l e . If not, so l ut i ons wi l l b e steri l ized 
thro ugh a 0 . 22um f i lter p r ior to use . 

4 . Cardi ac autonomic str essor s : Ob j ective : To determine i nterd ependen t car dioneura l r esponses to f oca l a ct i vat i on 
o f cardiovascu l ar afferents . Str essors wi l l i n clude phys i ca l touch of the heart and transient occl usion o f the 
i nfe rior ven a cava, descending aorta a nd/or coron ary arte ries . Cardiac str essors can be don e directly and/o r 
percutaneously . Stressor wi l l a l so i n clude po i nt specif i c cardi ac pacing del i ve r e d to the cardiac surface o r wi thi n 
hea r t muscle . Basel i n e and evoked cha ng es i n cardio- neural func tion wi l l be eval uated (see 4b) as well as i ndices 
o f the i nterst i tial f l u i d environment i ncluding l evel s o f neurotransmitters (see 4a) . 

4a . Neurochemical ma r ker s: Mi crodial ysis catheter s wi l l be i nserted i nto the myoca r d i um t o obtai n per i odi c sampl es 
o f i nterstiti al f l uid . Catheters wi l l b e p e rfused wi th p r ec i sion i nfus i on pumps and sampl es col lected . 
Al ternativel y, wir es (usual ly PFA- coated p l at i num wi re wi th sizes rang i ng f r om 50 to 1 50 µm) wi l l be i nserted i nto 
the myocardi um or vascu l a r compartment and/ or plunge e l ectrodes wi l l b e i n ser ted i n to cardi ac and n eur al tissues. 
From these sensors the c a r diac micr oenv i ronmen t wi l l be assessed by fast scan n i ng ( low current) vo l tammetry or 
capacitative immun o-sensor s . 
4b . Ca r dioneural markers : see above . Neu r a l markers wi l l i ncl ude direct reco r ding o f autonomic nerve act i vity . 
Cardi a c markers wi l l i nclude i nsertion o f tran sducer s t o record i ndices o f cardi ac e l ectr i ca l and mechani cal 
functi on . 

5 . Autonomic d e ne r vation: Ob j ective : To eval uate neura l contro l o f the heart by a l oss o f func tion approach . 
Autonomic d i srupt i on of cardi ac con trol can i n clude chemi cal (phenol, l ocal anesthet i cs, g a ng l ion ic blockers), 
surgical or ab l at i ve dene r vation o f i n t r i nsic car diac gangl i a, stel late/ mi ddl e ce r v i ca l gangl i on, c ervical vagus 
transection o r sp i na l cord r oot transection . 

6 . Termi nat i on : the animal wi l l be sacrif i c e d us i ng pentob a r bital + potassium chlor ide or VF i nduction wi th low 
voltage (~9 vo l ts ) d i rect curren t under i n haled i sofl uran e 5% . 

7 . Tissue col lect i on : Object i ve: To evaluate structural and ne urochemi cal changes i n the canin e ca r diac nervous 
system; normal vs car diac pathol ogy states (w i th and without b i oe l ectronic therapies - see aim 3 above) . The 
fol l ow i ng t i ssues wi l l be explan ted for f u r ther studies : heart (in cludi ng i ntrinsic cardi a c gang l ia), mediastinal 
ganglia , stel late g a ngl i a, paraverteb r a l chain , vagus ne r ves, middle cervi cal gang l ia, n odose g a ng l i a, spinal cord 
and dorsal r oot gang l i a for histopathology or metabolic analysis . Nervous tissue may be harvested j ust p r ior to 
euthanasia and under sur g i ca l p l ane a nesthesia . Fol l owing euthanasia, addi tional sampl es make by taken f r om the 
centra l nervous system o r viscer a to assess mul t i - o r gan impact of car d i ovascular d i sease . 

Justifi cation o f sampl e s ize 
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Group size of 10 was calculated using an a (two-tailed) of 0 . 05 (type 1 error rate), ~ of 0 .250 (type 2 error 
rate), an E (effect size) of 0.500 and a standard devi ation of change in outcome of 0 .600. 
Total n=25 8 over 3 years. For projects 1,2, 3 and 5 group size is 10 for normal animals and i ncreased to 12 for 
chronic myocardial i nfarction . The increase i n the chronic MI group is necessitated by the expected 20% loss o f 
animals to MI induction, pri marily due to ventricular fibrillation. For aim 5, we have min imized animal use by 
harvesting tissues from multiple levels of the car diac nervous system in response to each cardiac i njection site. 

Definitions: 
ICN=intrinsic cardiac nervous system; MCG=Middle Ganglia; KHFAC=kilohertz high frequency alternating current; 
DC=direct current; VNS= vagus nerve stimulation. 

Aim 1: Cardioneural mapping with stressors: (n=44 aim 1) 
a. ICN : normal , n=lO; chr onic MI n=12 
b. Stellate/MCG: norma l , n=l0; chronic MI n =l2 
Aim 2: Stellate Decentralization (n=22 for a i m 2) 
a. Norma l (Sham), n= l0 
b. Chroni c myocardia l i nfarction, n=l2 
Aim 3: Bioelectronic implants (n=88 for a i m 3) 
a. VNS 
1) Norma l (sham), n= l0 
2) Chroni c myocardia l i nfarction, n=l2 
b. Spinal cord stimulation 
1) Norma l (sham), n= l0 
2) Chroni c myocardia l i nfarction, n=l2 
c. KHFAC electrode, paravertebral chain 
1) Norma l (sham), n= l0 
2) Chroni c myocardia l i nfarction, n=l2 
d . DC electrode, paravertebral chain 
1) Norma l (sham), n= l0 
2) Chroni c myocardia l i nfarction, n=l2 
Aim 4: Technology assessments for bioelectronic mon itori ng of the heart (n=60 for a im 4) 
a. 20 animals/year for (requesting 60 as part of this approval approval cycle 
b. To minimize an imal use, animals wi ll be mult i-tasked for evaluation of the neural 
sensors, cardiac electrical sensor and small molecule detectors. 
Aim 5: Neural track tracing (n=30 for aim 5) (note for aim 5 10 animals wil l be normal and 24 animals wi ll have 
tracer injecti ons done 4-6 weeks after chronic myocardial i nfarction i nduct i on) . We expect 20% l oss i n chroni c MI 
model so number of animals per injection site is increased from 5 to 6 . 
Normals (n=20 for aim 5) 
a. Atrium to different levels of cardiac nervous system (ICN, stellate/MCG ganglia, n odose a n d DRG); n =5 for right 
atrial injecti ons ; n=S for left atria l i njections . 
b. Ventric le to different levels of cardiac nervous system (ICN, stellate/MCG ganglia, nodose and DRG), n =5 for 
right ventricular inject i ons , n=S for left atrial i njections . 
Chronic MI (n=24 for aim 5) 
a. Atrium to different levels of cardiac nervous system (ICN, stellate/MCG ganglia, n odose a n d DRG); n =6 for right 
atrial injecti ons ; n=6 for left atria l i njections . 
b. Ventric le to different levels of cardiac nervous system (ICN, stellate/MCG ganglia, nodose and DRG), n =6 for 
right ventricular inject i ons, n=6 for left atrial i njections . 

The animals wi ll be acquired from an approved vendor which is currently 
All medications wi l l be pharmaceutical (or Veterinary) grade with the following exceptions. 

Alpha-chlorolase - Chemical grade 
Cholera Toxin - Chemical grade (for track tracing) 
Dil - Chemical grade (for track tracing) 
Fluoro - Gold - Chemical grade (for track tracing) 
Nicot i ne - Chemical grade (for stimulating autonomic ganglia i n acute preparations) 
TMR- D - Chemical grade (for track tracing) 
Wheat germ agglutinin - chemical grade (for track tracing) 
These agents wil l be passed through 0 . 2um filter prior to use. 

Pain Category Assignments 

NOTE: A painful procedure is defined as any procedure that would reasonably be expected to cause more than slight or momentary pain and/or distress in a human being 
to wh ch that procedure is applied. Examples of potentially painful/distressful procedures indude, but are not lim ted to the following: terminal surgery; exuberant 
inflammation from adjuvants; ocular and skin irritancy testing; food or water deprivation beyond that necessary for normal presurgical preparation; noxious electrical 
shock that is not immediately escapable; paralysis or immobility in a consc ous animal; extensive irradiation. 

Category Description 
C Momentary or no pain/distress (Examples: injections of non-toxic substances; peripheral blood collections not requiring anesthesia; euthanasia and 

harvesting of tissue only; observing natural behavior; behavioral testing without signif cant restraint or noxious stimuli.) 
D Pain/distress relieved by use of appropriate anesthetics, analgesics, tranquilizers or by euthanasia (Examples: terminal surgery; survival surgery; retro-

orbital blood collection; euthanasia of animals showing signs of more than slight or momentary pain and/or distress.) 
E Pain/distress can not be relieved by use of anesthetics, analgesics, or tranquilizers, as the use of these agents would interfere w th the experimental design 

(Examples: pain research; toxic ty testing.) 

I Species: Dog 

I Strain or Breed (if applicable): mongrel 

I Average Weight: 20-30 kg 

I Sex: Mixed 

I Pain category: D 

I Previous Number of Animals Approved: 258 

I Change in Number of Animals Needed(+/-): 0 

I Number of Animals Needed for the 3 Year Period: 258 
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Pain Category 

1. If the animals are listed under Pain Category D and/or E, check below all criteria that will be used to assess any potential 
pain/distress/discomfort in the animals. If applicable, include criteria used to evaluate post-operative pain/discomfort. 

Gil' Restlessness I 
Gil' Vocalizing I 
Gil' Decreased or impaired mobi lity I 
D Con j unctivitis, corneal e d e ma, photophobia I 
Gil' Licking, biting, or guardi ng a painful area I 
D Failu re to groom, unkempt appearance I 
Gil' Open sores/necrot i c skin lesions I 
Gil' Loss of appetite I 
Gil' We i ght loss . 

Percentage weight loss {max allowable 20%) : 10% 

llli!' Other: Difficult, exaggerated o r abnormally fast breathing pattern I 

2. If the animals are listed under Pain Category E, please specify the pain/distress/discomfort experienced by animals as a 
result of the experimental manipulations .ii.Wt provide scientific justification indicating why pain/distress/discomfort­
relieving methods will not be employed in this protocol. 
NOTE: Procedures that may cause more than momentary or slight pain or distress to the animals must be performed with appropriate sedatives, analgesics or 
anesthet cs, unless withholding such agents is justified for scientific reasons and will continue for only the necessary per od of time. 

NA 

The following questions must be answered for animals listed under Pain Category D and/or Pain Category E. Federal Regulations require that 
investigators consider alternatives (the 3 Rs - replacement, refinement and reduction) to procedures that may cause more than momentary or slight 
pain or distress to animals. 

3. Consider all the alternatives listed below and explain why each of the following is not an available alternative for the 
proposed potentially painful/ distressful procedure. 

A. Replacement of animals with non-animal models (e.g., in vitro procedures, computer model) or a phylogenetically lower 
species: 

The dog i s ideal l y suited f or these experiments. It has a cardiac nervous system that is similar to humans and 
there are several experimental models that can b e created in the dog that mi mic human cardiac d isease including 
ischernic heart disease l eading to cardiac cell d eath {myocardial infarction}, volume over l oad secondary to mi tra l 
regurgitation and congestive heart f a i lure. There i s a lso a substantial body o f d ata whi ch ha v e evaluated the 
characteristics o f car diac c e l ls, cardiac nerves and structural orga n izatio n o f the dog heart . Moreover, 
experimental approaches to treat car diac ischemi c heart disease, developed in the dog model, have b een effectively 
transferred t o clinical therapy (stem cel l implants, adrenergi c blocker therapy, etc) . 

These studies require direct cardiac inter v entions given t h e goals o f the study . As such, it is critical t o assess 
parameters o f cardiac disease (our ma in f ocus) using a live animal model to f u rther understand their underlying 
me chanisms as would relate to the clinical fie ld . Data collection via non - surgi cal approaches such as computer 
simulations is not feas ible f o r this study as it may contain parame ters essential but unknown to the genes i s o f 
cardiac dys f unction. Therefore, this me thod may not be the most viable option f o r simulat i ng cardiac abnormalities 
as observed with in-vivo studies . 
Canines can't be replaced by lowe r animals because phylogenetical ly lowe r species do not have autonomic ganglia 
that are of suff i cient size to allow f o r microarray in vivo recording. Moreover, peripheral a utonomic ganglia of 
rats and rabbits do not demonstrate the phenotype diversity o f larger animals . In addition c anines can't be 
replaced by a porcine model as f o r any cardiac study that requires a high degree o f i nteraction wi th Pavlov stands, 
echocard i ography, d e v i ce i nterrogation/ adjustment i s better suited to a canine model. 

B. Please discuss why the procedures cannot be further refined in order to minimize potential pain and/or distress to 
animals: 

These studies require direct c ardiac inter ventions given t he goa l s o f the study. As such, it is critical t o assess 
parameters o f cardiac disease (our main f ocus) using a live animal model to f u rther understand their unde r lying 
mechanisms as would relate to the clinical fie ld . Data collection v i a non- surgical approaches such as computer 
simulations is not feas ible f o r this study as it may contain parame t ers essential but unknown to the genes i s o f 
cardiac dys f unction. Therefore, this me thod may not be the most viable option f o r simulating cardiac abnormalities 
as observed with in-vivo studies . 

c. Reduction in the number of animals proposed in this application (e.g., fewer animals involved in potentially painful 
procedures): 

Using Student's T test, for a 90% powe r with a =0 . 05 , the sample size is calculated as b e low i n summary o f animal 
justification. Tota l n=244 ove r 3 years. For projects 1 ,2,3 and 5, group size i s 1 0 f o r normal animals and 
increased to 12 f o r chroni c myocardial i nfarction . The increase i n the chronic MI group is necess i tated by the 
exp e cte d 20% l oss o f animals t o MI induct i on, primarily due t o ventricular fibrillation. For aim 5, we have 
minimized animal use by harvesting t i ssues from multiple level s o f the cardiac nervous system in response to each 
cardiac i nj ection site. For aim 4, we h ave minimized a n i ma l us e by evaluating multiple technologies wi t hin the same 
animal model (neura l interfaces, car diac electrical interfaces and chemical sensor probes). 

Pain literature Search 
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The following questions must be answered for animals listed under Pain category O and/or Pain category E. 

Please note that according to PHS Policy IV.C.1.a, the Guide for the Care and Use of Laboratory Animals (the Guide p. 10) and USDA Animal Welfare Act Regulat ons 
§2.31(d)(l)(i) "procedures involving animals will avoid or minimize discomfort, distress, and pain to the animals." Further, in order to meet the above-ment oned 
regulatory requirement and in accordance with UCLA's Animal Welfare Assurance on file w th the National Institutes of Health Off ce of Laboratory Animal Welfare (OLAW), 
the Committee must ensure that the "principal investigator has considered alternatives to procedures that may cause more than momentary or slight pain or distress to 
the animals, and has prov ded a wr tten narrative descript on of the methods and sources used to determine alternatives were not available.• Please also note that the 
Comm ttee reoommends the use of keywords that are specif c to the painful/distressful procedures you will be oonducting and the animal model that will be used. 

1. Indicate at least two databases or other sources consulted to support the conclusion that appropriate alternatives are not 
available, 

Iii' Pubmed (Medline) 

□ PsychINFO I 
□ Altweb I 
Iii' UC Center for Alternatives I 
Iii' Animal Welfare Information Center I 
D BIOSIS I 
D Current Contents I 
D Other: 

2, Combination of keywords used during the search: 

Please specify the keywords used in the box below, including 1) the specific painful procedures that you are oonducting, 2) the animal model being used and 3) 
alternative terms (e.g., animal model, welfare, pain, stress, distress, methods, in vitro). 

Please see the following examples, noting that the keywords listed only apply to a protoool involving these experimental variables: 

Mouse and chronic implant and in v itro model 
Mouse and artery ligation and pain 
Mouse and sleep deprivation and welfare 

Keywords used: 

Intrinsic cardiac neurons and sympathetic nervous system and canine 
Intrinsic cardiac neurons and parasympathetic nervous system and canine 
Intrinsic cardiac neurons and myocardial ischemia and canine and distress 
Sympathetic neurons and myocardial ischemia and canine and distress 
Vagal nerve stimulation and myocardia l ischemia and c a n ine and distress 
Vagal nerve stimulation and heart failure and canine a nd distress 
spinal cord stimulation and cardiac nervous system and canine 
stellate stimulation and cardiac nervous system and canine and d istress 
Ki l ohertz AC nerve block a nd sympathetic nervous system and canine a nd distress 
DC nerve block and sympathetic nervous system and canine and distress 
Ki lohertz AC nerve block and parasympathetic nervous system a nd canine and distress 
DC nerve block a nd parasympathetic nervous system and canine and distress 
Additional search: 
Pain control 
Congestive heart failure 
Dog 

3, Date of most recent search (MM/DD/YYYY): 
NOTE: The I terature search must be updated whenever experiments that may cause potential pain or distress are proposed/modified. The literature search must also 
be updated at the time of each three-year renewal, and should be oonducted within 2 months of submission. 

1 s1212019 1 

4. Years Covered (e.g., 1980-2019): 

I 1966 - present I 

Animal Care 

1. Will the experiments involve tumor formation? 
The ARC requires daily monitoring of tumor growth. 

~ 

2, Will the experiments involve chronic disease (e.g., diabetes, chronic seizures, infections with disease agents) or a chronic 
condition (e.g. headcaps, implants)? 

I Yes I 

3, Will the experiments involve other procedures that may lead to potential complications (e.g., surgical procedures, 
administration of compounds with potential toxic effects)? 

I Yes I 

4, For .i!!.! types of experiments, if animals may experience complications, please describe the criteria for premature euthanasia 
below. 

day of surgery, animals are checked during the evening (appr o ximately between 6 -9 PM). Monitoring i ncludes 
examination o f general appearance , respiratory rate, blood pressure, heart rate, temperature, mucous 
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membrane color, incision site, and behavior. Clinical signs used to indicate discomfort include the following 
symptoms: restlessness, increased respiratory rate and/or increased respiratory effort, vocalization, increased 
blood pressure, increased heart rate, lack of mobility, licking/biting/scratching of the incision site. 
For survival surgery, analgesia and antibiotic therapy is provided as detailed in Medications section. 
Animals are monitored 2x daily by lab authorized personnel and/or DLAM personnel for 1 week post-op and then daily 
thereafter. 

Other supportive care: 
Vitamin B12 (1500 -3000rncg, IM, SQ) ~- It is given post-operatively if needed to stimulate the appetite, and is 
repeated as needed. 
Lactated Ringers Solution (30ml/lb/day SQ or iv) - Fluids are given if the animal is not drinking or appears 
dehydrated (i.e. - increased skin turgor, tenting of skin, rough coat, weight loss, sunken eyes). 
Diet - In addition to their maintenance diet, animals may be offered canned food, dog bones, etc. as treats. 
Monitoring will include visual examination of general appearance, healing of the incision, respiratory rate, mucous 
membrane color, heart rate, blood pressure, temperature, appetite and behavior. Body weight will be recorded at 
least once a week for the week post-op. Sutures will be removed 10-14 day post-op. 
Animals will be monitored daily by one of the laboratory authorized personnel or by special arrangement with the 
DLAM staff. 

Criteria for euthanasia are the following: mutilation of the surgery site not easily repaired, infection not 
resolved with antimicrobial therapy, moderate to severe clinical signs of pain and distress un-alleviated by 
appropriate analgesics, overt clinical signs of late heart failure (Dyspnea, excessive pulmonary edema not resolved 
with diuretic therapy, and failure to stand with stimulation). 
Plan for dealing with anticipated complications: 

Hemorrhage: The chance for blood loss is minimal with all surgical techniques discussed in this protocol. Blood 
loss associated with the procedure can be effectively controlled with suture ties and pressure. In the unusual 
condition where blood loss is severe, the animal will be terminated. 

Infection: Infections associated with the incision sites will be treated with appropriate antibiotic therapy as 
determined in consultation with DLAM DVM. 

Mutilation of the surgical site: If the mutilation is minor (skin only), then the site will be cleaned at least 
twice daily with betadine solution and antibiotic therapy initiated. If needed, a bandage and protective jacket 
will be placed on the chest. If necessary an Elizabethan collar can be placed on the animal. 

Loss of appetite and weight loss: Animals are given vitamin Bl2 post-op to stimulate the appetite. If the animal is 
not drinking, fluids (SQ or iv) are given. 

Pneumothorax: Residual air is removed during the procedure and the lungs are purged prior to removing the chest 
tube. Any residual air should be resorbed. If a pneumothorax is suspected and the animal shows signs of distress, 
then the animal's chest will be prepped with betadine and a 2 0 gauge needle catheter will be inserted into the 
chest cavity and residual air withdrawn. The animal may also be terminated if distress is severe. 

Pulmonary Congestion: Hearts and lungs are auscultated on a daily basis. If animals exhibit onset of pulmonary 
venous congestion, furosemide will be given at as needed and in consultation with DLAM veterinary staff. 

5. Check below all that apply to convey special animal care requirements to the responsible veterinary staff. 

D Tempera t u re Range (s) I 
D Humidity I 
D Lig ht Cycles I 
D Bedding/ Litt er cha ng i ng schedules I 
D Water (e.g., s t eril e o r deionized) 

Iii' Special d ie t / Feed i ng schedule I 
O De p r ivation of f ood and/ o r wa t er for reasons o t h e r than s u rgic a l pre paration 

6. If you checked any of the boxes above, explain special care requirements in detail. 

Treats should b e res t ricted to about 0 . 3% s od i um . 

7. Environmental Enrichment: -.ilvivarium staff provide environmental enrichment to all species (please refer to the ARC Policy; on 
Environmental Enrichment). 

a. If you request to provide additional or alternative environmental enrichment, please describe the environmental enrichment below. 

I Before surgery, animals may be grouped housed. 

b. Please provide scientific justification if your research precludes the use of environmental enrichment. 

Animals should be housed individually for 7-14 days post-op to avoid incisional trauma from other dogs. Dogs in 
overt heart failure that appear distressed or bothered by other dogs should also be housed alone. This is 
because social stress induces another level of sympathetic stimulation. Such "excitement" can cause a transition 
from compensated to decompensated heart failure. 

To facilitate animal socialization, cages will be adjusted as possible to allow for visual and ttnose-to-nose" 
contact between adjacent animals. Laboratory staff will also interact with the animals as part of the daily 
"rounding" on our chronic animal population. 

8. If you will be using transgenic animals in this research, please clarify whether there are any anticipated or suspected 
phenotypes of the transgenic mice that might cause pain or discomfort to the animals. If any pain, distress, or morbidity is 
associated with the phenotypes of this line, please indicate the criteria for premature termination of these mice. 
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NA 

9. PLEASE COMPLETE IF YOU HAVE MICE AND/OR RATS IN DLAM-MANAGED FACILITIES. Please check one response to the 
following: 

I request that the veterinarian (or his/her designee) euthanize animals found to be sick or injured for me: 

0 I request that the DLAM veter i narian (or his/her des i gnee) euthani ze my ani ma l s for me in accordan ce wi th 
h i s / her veterinary d i scret i on at the time that they are found s i ck o r injured. This decision wi ll onl y apply 
to a n imals i n cages that I've marked with a green euthanasia sti cker on the cage card. DLAM will notify me of 
the euthanasi a by email after the fact . 

I understand that I remain respon s i ble for mon i toring of my ani mals, in accordance with my approved protocol and 
wi th the ARC Policy on Responsibiliw. for .Monitoring, Laboratorr,Ani.mals . 

I will treat or euthanize animals: 

0 I assure the ARC that I will prompt l y respon d to Veter i nary Hea l th Case notif i cations regarding my animals, as 
requ i red by the ARC Policy on Notification of Inve,tigator, with Sick or Tnjured Animals • 

Locations 

Please indicate ALL locations where animals will be housed and/or used, induding: 

1. Vivarium Housing, (where animals will be housed). Please note that if vivarium housing has not been assigned, select "VIVARIUM" as the building name and 
"Unassigned" as the room number. 

2. studv. Area (any investigator-maintained facility outside the vivarium where USDA-covered species will be housed for per ods longer than 12 hours, or where non-
USDA-covered species will be housed for per ods longer than 24 hours). 

3. Research Area (where non-surg cal activities, including euthanasia, will be performed). 
4. Surg~v. Area - Survival (where recovery surgery will be performed) . 
S. Sum~v. Area - Non-Survival (where terminal surgery will be performed). 

Room Species - Dog 

- Dog 

Dog 
Dog 

- Dog 

- Dog 

Dog 
Dog 
Dog 
Dog 
Dog 

Surgery Area - Non-Survival 
Reason: 
Terminal surg cal procedures. 

Location Type 

This rooms will function as the primary research focal point for ou, As such there 
will be mult iple procedures done in this room on a weekly basis. Our operat onal capac,ty 1s mcreasmg an order of magnitude. 
These rooms will support multiple projects funded by the--and private industry. They are equipped w th state of the art 
equipment for concurrent cardiac electrophysiology and neural mapping. These systems are un que to our operation and not 
available in your current facilities. They are not pieces of equipment that can be moved in and out of a shared access room. 
Research Area 
Reason: 
MRJ 
Surgery Area - Survival 
Surgery Area - Non-Survival 
Reason: 
Terminal surg cal procedures. 

-

ooms Yill function as the primary research focal point for our 
As sucn mere w111 oe multiple proce<lures done in both rooms on a weekly basis. Our operational capac ty is increasing 
magnitude. These rooms will support multiple projects funded by the--and private industry. They are 

equipped with state of the art equipment for concurrent cardiac electrophysiolog~ neural mapping. These systems are un que 
to our operation and not available in your current facilities. They are not pieces of equipment that can be moved in and out of a 
shared access room. 
Surgery Area - Non-Survival 
Reason: 
Terminal surg cal procedures. 
Research Area 
Reason: 
Room will be used for echocardiography, pavlov stand procedures including baseline electrograms and vagal nerve stimulations. It 
will also be used to setup holter recordings and if necessary for euthanasia for animals not undergoing terminal procedures. 
Vivarium Housing 
Vivarium Housing 
Vivarium Housing 
Vivarium Housing 
Research Area 
Reason: 
Advanced imaging of CNS and heart. 

Medications and Experimental Drugs 

List below all medications/drugs/compounds/agents/etc. that will be given to the animals. Please be sure to include analgesics, anesthetics, antibiotics and 
all experimental drugs or treatments. Cell lines injected in suspension should be listed here. 

The select on of the most appropriate med cation/agent should reflect that which best meets clin cal and humane requirements w thout compromising the scientific aspects 
of the research protocol. In accordance w th federal regulat ons, consultat on with an attending veterinarian is required in the planning of a research protocol involving 
procedures that may cause more than momentary or slight pain or distress to the animals. The ARC Policy pp Use of Pharmaceutical-Grade Cooul.fW.IJ.lb. reQuires 
that investigators use pharmaceut cal-grade compounds whenever they are available, even in arute procedures. 

If pharmaceut cal-grade preparations are not available, please dentify wh ch compounds are affected and provide supporting justification in your Experimental Design. All 
non-pharmaceutical-grade drugs must be filter-sterilized pr or to use. 

Please do not list euthanasia drugs in this section. 

I Drug/Compound Name: Buprenorphine 
I Species: Dog 

I Medication Type: Analgesc 
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I 
I 

I 
I 
I 
I 
I 
I 

r 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Dose or Concentration: I 0.005 - 0.03 mg/kg 
Volume: Dependent on weight 

Frequency: 6-8 hours 

Route: im 
Length of treatment/administration: I Pre-op, as needed post-op at 6-12 hr intervatls 

Purpose: I Pre-Operative/lntra-Operative 
Post-Operabve 

I 
Drug/Compound Name: I Buprenorphine SR 

Species: Dog 

Medication Type: Analgesc 

Dose or Concentration: 0.03-0.06 mg/ kg 
Volume: I dependent upon weight 

Frequency: 1 

Route: im 

Length of treatment/administration: 72 hours durat on, repeated if indicated 

Purpose: Post-Operative 

I 
Drug/Compound Name: Carprofen (Rimadyl) 

Species: Dog 

Medication Type: I Analges c 

Dose or Concentration: 3.0 - 5.0 mg/kg 

Volume: Tablet 

Frequency: 2x daily 

Route: other: SC, IM or PO 

Length of treatment/administration: I As needed post-op 
Purpose: I Post-Operative 

I 
Drug/Compound Name: I Fentanyl 

Species: Dog 

Medication Type: Analgesc 

Dose or Concentration: 10 -30 mcg/kg/hr 
Volume: I Dependent on weight 

Frequency: I Single administration 

Route: iv 

Length of treatment/administration: 2 hrs 

Purpose: Pre-Operative/lntra-Operative 

I 
Drug/Compound Name: I Marcaine 

Species: Dog 
Medication Type: I Analges c 

Dose or Concentration: 1 mg/kg 

Volume: 2 ml 

Frequency: 1 

Route: SC 

Length of treatment/administration: ! 1 hr 
Purpose: I Pre-Operative/lntra-Operative 

I 
Drug/Compound Name: I Meloxicam 

Species: Dog 

Medication Type: Analgesc 

Dose or Concentration: 0.2 mg/kg 

Volume: 2 ml 

Frequency: I pre-op, lx day for 7 days post-op 

Route: other: SC or PO 

Length of treatment/administration: 7 days post-op 

Purpose: Pre-Operative/lntra-Operative 
Post-Operative 

Drug/Compound Name: I Alpha-chloralose 
Species: Dog 

Medication Type: I Anesthet c 

Dose or Concentration: 50 mg/kg/hr 

Volume: Dependent on weight 

Frequency: Continuous infusion 

Route: iv 
Length of treatment/administration: I Duration of terminal procedure 

Purpose: Post-Operative 
Other: Anesthest c following surg cal preparat on 

I 
I 

I 

I 

I 

I 
I 

I 
I 

I 
I 

I 
I 

I 

I 
I 
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I I 
I Drug/Compound Name: I Etom date I 
I Species: Dog 

I Medication Type: Anesthetc 

I Dose or Concentration: 0.5-4 mg/kg 
I Volume: I dependent upon weight I 
I Frequency: 1 

Route: iv 
Length of treatment/administration: duration of surgical procedure 

Purpose: Pre-Operative/Intra-Operative 

I I 

I 
I Drug/Compound Name: I Isoflurane 

I Species: Dog 

I Medication Type: I Anesthet c I 
I Dose or Concentration: I 1 - 3% I 
I Volume: n/a 

I Frequency: Single, continuous infusion 

Route: inh .. 
Length of treatment/admm1strat10n: I Single, continuous admin,strat,on 

Purpose: I Pre-Operative/Intra-Operative 

I I 
I Drug/Compound Name: I pentobarb tal I 
I Species: Dog 

I Medication Type: Anesthetc 

I Dose or Concentration: 100-200 mg/kg 

I Volume: 1-5 ml 

I Frequency: 1 

Route: iv 
Length of treatment/administration: 1-5 min 

Purpose: Pre-Operative/Intra-Operative 
Other: terminat on 

I Drug/Compound Name: I Propofol I 
I Species: Dog 

I Medication Type: I Anesthet c I 
I Dose or Concentration: 3-Bmg/kg 

I Volume: Dependent on weight 

I Frequency: 25% of dose every 30 seconds till intubation 

Route: iv .. 
Length of treatment/admm1strat10n: I Single admin1strat1on 

Purpose: I Pre-Operative/Intra-Operative 

I Drug/Compound Name: Cefazolin 

I Species: Dog 

I Medication Type: Antibotic 

I Dose or Concentration: 7 -10 mg/kg 

I Volume: oral 

I Frequency: lx daily 

Route: oral 

Length of treatment/administration: 7 days and as needed thereafter 

Purpose: Post-Operative 

Drug/Compound Name: I Cefovecin 
Species: 

Medication Type: I Antib otic 

Dose or Concentration: I_!! mg/kg 
Volume: 2 ml 

Frequency: 1 

Route: sc 
Length of treatment/administration: I 7 day duration, as indicated thereafter 

Purpose: I Post-Operative 

I I 
I Drug/Compound Name: I Cepazolin/Cephalexin I 
I Species: Dog 

I Medication Type: Antibotic 

I Dose or Concentration: 22 - 30 mg/kg 

I Volume: I Tablet, IV dependent on weight 
I I 
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Frequency: I 2x daily 

Route: other: PO or IV 

Length of treatment/administration: 7 days 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 

I Drug/Compound Name: I epinephrine I 
I Species: Dog 

I Medication Type: I Antib otic I 
I Dose or Concentration: .1-.2 mg 

I Volume: 1 ml 

I Frequency: as needed 

Route: iv 
Length of treatment/administration: I as needed 

Purpose: I Post-Operative 

I Drug/Compound Name: amiodarone 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 5-9 mg/kg 

I Volume: 2 ml 

I Frequency: as needed 

Route: iv 
Length of treatment/administration: as needed 

Purpose: Non-Surgical Procedures 

Drug/Compound Name: Ang otensin II 

Species: Dog 

Medication Type: I Other 

Dose or Concentration: 11 uM 
Volume: 1 ml 

Frequency: 1-4 

Route: I other: iv or topical 

Length of treatment/administration: I Duration of terminal procedure 

Purpose: Pre-Operative/Intra-Operative 
Other: Cardiac stressor 

I Drug/Compound Name: Atenolol 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 1 - 2 mg/kg I 
I Volume: 1 ml 

I Frequency: 2-5x 

Route: iv 
Length of treatment/administration: Duration of terminal procedure 

Purpose: I Pre-Operative/Intra-Operat,ve 

I 
I I Drug/Compound Name: I Atropine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: .05-3 mg/kg 

I Volume: 10 ml 

I Frequency: 2x daily 

Route: iv 
Length of treatment/administration: 1 day 

Purpose: Other: Evaluate parasympathetic function 

I Drug/Compound Name: benzodiazepine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 0.25- 1 mg/kg I 
I Volume: I dependent upon weight I 
I Frequency: 1 

Route: iv 

Length of treatment/administration: duration of surgical procedure 

Purpose: I Other: reduce vomiting and tremors associated with etom date 
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Drug/Compound Name: I Cholera Toxin subunit B conjugated with fluorophore 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: .05-1% 

I Volume: I 100-1000 ul I 
I Frequency: I 1 to 20 I 

Route: other: direct inject on ganglia, nerves, heart 

Length of treatment/administration: 30 min to complete inject ons 

Purpose: Other: tract tracing for cardiac nervous system 

I I 

rl I Drug/Compound Name: I Di! 

I Species: Dog 

I Medication Type: Other • 1 
I Dose or Concentration: 5-10 mg/ml - 1 
I Volume: 1100-1000 ul 

I. I I Frequency: 1 to 20 

Route: other: direct inject on ganglia, nerves, heart 

Length of treatment/administration: 30 min to complete inject ons I LI 
Purpose: Other: tract tracing for cardiac nervous system • I.. 

. I 
I Drug/Compound Name: Enalapril ■ · 
I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 0.25 - 1.00 mg/kg 

I Volume: Tablet 

I Frequency: I 2x daily I 
Route: oral 

Length of treatment/administration: 2 - 4 wks 

Purpose: Other: ACE inhib tor 

I 
Drug/Compound Name: I Esmolol 

I 
I 
I Species: Dog 

I Medication Type: I Other I 
I Dose or Concentration: I 0.5 - 2.0 mg/kg I 
I Volume: Dependent on weight 

I Frequency: Once, as needed 

Route: iv 
Length of treatment/administration: I Premedtcat on, single adm,rnstrat,on 

Purpose: I Pre-Operative/Intra-Operative 

I I 
I Drug/Compound Name: I famot dine I 
I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 2 mg/kg 

I Volume: 2 ml 

I Frequency: I as needed I 
Route: iv 

Length of treatment/administration: as needed 

Purpose: Post-Operative 

I 
I Drug/Compound Name: Fluoro-Gold 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 2 mg/ml I 
I Volume: 100-1000 ul 

I Frequency: 1 to 20 

Route: other: direct inject on ganglia, nerves, heart 

Length of treatment/administration: I 30 min to complete inject ons 
Purpose: I Other: tract tracing for cardiac nervous system 

I I 
I Drug/Compound Name: I Furosemide I 
I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 0.5 - 4.4 mg/kg 

I Volume: Tablet, IM/IV dependent on weight 

I Frequency: I 1-4 times daily I 
Route: I other: PO, IM or IV 

Length of treatment/administration: As needed post-op 
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Purpose: I Post-Operative 

I 
I Drug/Compound Name: I furosem de 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 2-4 mg/kg 

I Volume: 
I Frequency: I as needed 

Route: I other: PO or ,m 
Length of treatment/administration: as needed 

Purpose: Post-Operative 

I Drug/Compound Name: Glycopyrrolate 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 0.1 - 0.5 mg 

I Volume: 3 ml 

I Frequency: 2x daily 

Route: iv 

Length of treatment/administration: 2 hrs 
Purpose: I Other: Evaluate parasympathetic function 

I 
I Drug/Compound Name: I Heparin 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 150 - 300 un ts/kg 

I Volume: 1.0 - 10 ml 

I Frequency: Once, as needed 

Route: iv 
Length of treatment/administration: Single administration 

Purpose: Pre-Operative/Intra-Operative 

I Drug/Compound Name: Ivabradine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 0.5 to 5.0 mg 

I Volume: Tablet 

I Frequency: 2x daily 

Route: oral 

Length of treatment/administration: 2-4 wks 

Purpose: I Other: Funny channel blocker 

I 
I Drug/Compound Name: I Ketamine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 2.5-7.5 mg/kg 

I Volume: dependent upon weight 

I Frequency: 1 

Route: iv 
Length of treatment/administration: duration of surgical procedure 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 

I 
Drug/Compound Name: I Lactated Ringers I 

I Species: Dog 
I Medication Type: I Other 

I Dose or Concentration: I 30 ml/lb/day 

I Volume: 500 ml or as needed 

I Frequency: As needed 

Route: other: SC or IV 
Length of treatment/administration: I As needed post-op 

Purpose: I Other: Dehydrat on correct on 

I 
I Drug/Compound Name: I Lidocaine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 1 - 3 mg/kg 
I 

I 
I 

I 

I 

I 

I 

I 

I 
I 
I 

I 
I 
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I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

Volume: 1 ml 
Frequency: As needed 

Route: other: iv or sc 

Length of treatment/administration: Post-op day 1 

Purpose: I Pre-Operative/Intra-Operative 

Drug/Compound Name: I Metoprolol 
Species: Dog 

Medication Type: I Other 

Dose or Concentration: 0.2 - 2.0 mg/kg 

Volume: Tablet, IV dependent on weight 

Frequency: 2x daily 

Route: I other: PO or IV 
Length of treatment/administration: I As needed post-op 

Purpose: I Other: Arrhythmias or heart failure 

Drug/Compound Name: Midazolam 

Species: Dog 

Medication Type: Other 

Dose or Concentration: 0.3-0.5 mg/kg 
Volume: I dependent upon weight 

Frequency: 1 

Route: iv 
Length of treatment/administration: duration of surgical procedure 

Purpose: Pre-Operative/Intra-Operative 
Post-Operative 

I 
Drug/Compound Name: I N ootine 

Species: Dog 

Medication Type: Other 

Dose or Concentration: 0.1 - 5.0 ug/ kg 

Volume: 0.5 ml 

Frequency: 1-4x 

Route: I other: IV or top cal 
Length of treatment/administration: Duration of terminal procedure 

Purpose: Other: Cardiac stressor 

Drug/Compound Name: Phenol 

Species: Dog 

Medication Type: Other 

Dose or Concentration: I 85% 
Volume: 1 ml 

Frequency: 1-3 times 

Route: other: intramyocardial - topical 

Length of treatment/administration: 1 min 

Purpose: Pre-Operative/Intra-Operative 
Other: used to interrupt neural fibers of passage 

I 
Drug/Compound Name: I Polystyrene m crospheres 

Species: Dog 

Medication Type: Other 

Dose or Concentration: 0.5 - 1.0 ml 

Volume: 5 ml 
Frequency: I Single administration 

Route: other: Intraooronary artery 

Length of treatment/administration: Single administration 

Purpose: Other: Creation of myocardial infarction 

I 
Drug/Compound Name: Post-op fluids (saline/Ringers) 

Species: Dog 

Medication Type: I Other 
Dose or Concentration: I 5 - 60 ml//kg 

Volume: As needed per DLAM DVM guidance 

Frequency: As needed 

Route: 
Length of treatment/administration: I As needed post-op 

Purpose: I Pre-Operative/Intra-Operative 
Post-Operabve 

I 
I 

I 

I 

I 

I 
I 

I 

I 

I 
I 
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I 
I I Drug/Compound Name: I potassim chloride 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 70-150mg/kg 

I Volume: 5ml 

I Frequency: once 

Route: iv 
Length of treatment/administration: 1-5 min 

Purpose: Other: terminat on 

I Drug/Compound Name: Prazosin 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 0.1 - 0.5 mg/kg I 
I Volume: 1 ml 

I Frequency: 2-5x 

Route: iv 

Length of treatment/administration: Day of surgery or terminat on 

Purpose: I Other: Cardiac stressor 

I 
I I Drug/Compound Name: I Sodium b carbonate 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 8.4% 

I Volume: 10 ml 

I Frequency: As needed 

Route: iv 
Length of treatment/administration: Day of surgery or terminat on 

Purpose: Pre-Operative/lntra-Operative 

I Drug/Compound Name: Substance P 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 1 uM I 
I Volume: 1 ml 

I Frequency: 1-4x 

Route: other: IV or top cal 

Length of treatment/administration: Duration of terminal procedure 

Purpose: I Other: Cardiac stressor 

I Drug/Compound Name: Tetramethylrhodamine dextran (TMR-D) 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 5-8% 

I Volume: 100-1000 ul 

I Frequency: 1 to 20 
Route: I other: direct mJect on gangha, nerves, heart 

Length of treatment/administration: 30 min to complete inject ons 
Purpose: Other: tract tracing for cardiac nervous system 

I Drug/Compound Name: Timolol 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: I 1 - 2 mg/kg I 
I Volume: 1 ml 

I Frequency: 2-5x 

Route: iv 

Length of treatment/administration: Day of surgery or terminat on 

Purpose: I Pre-Operative/lntra-Operative 

I Drug/Compound Name: I Trazodone I 
I Species: Dog 

I Medication Type: I Other I 
I Dose or Concentration: 3-10 mg/kg 

I Volume: 

I Frequency: 2x daily 

I Route: oral 
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Length of treatment/administration: I 6 days if needed 

Purpose: I Post-Operative 

I 
I Drug/Compound Name: I Veratridine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 1 uM 
I Volume: 1 ml 

I Frequency: 1-4x 

Route: other: IV or top cal 

Length of treatment/administration: Duration of terminal procedure 

Purpose: Other: Cardiac stressor 

I I 
I Drug/Compound Name: I Vitamin 812 

I Species: Dog 

I Medication Type: I Other 

I Dose or Concentration: 1500 mcg 

I Volume: 
I Frequency: Every 3 days as needed 

Route: SC 

Length of treatment/administration: I As needed post-op 
Purpose: I Other: Appetite stimulant 

I 
I Drug/Compound Name: I Wheat germ agglutinin-horseradish peroxidase 

Species: Dog 

- Medication Type: Other 

Dose or Concentration: 2.5-5% 

Volume: 100-1000 ul 

I Frequency: I 1 to 20 

Route: other: direct inject on ganglia, nerves, heart 

Length of treatment/administration: 30 min to complete inject ons 

Purpose: Other: tract tracing for cardiac nervous system 

I I 
I Drug/Compound Name: Yohimbine 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 0.5 - 2.0 mg/kg 

I Volume: 1 ml 

I Frequency: 1-4x 

Route: iv 

Length of treatment/administration: Day of surgery or terminat on 

Purpose: Pre-Operative/Intra-Operative 

I 
Euthanasia 

For each species used, please provide the euthanasia information. Techniques for euthanasia must follow guidelines established in the AVMA Guidelines for 
the Euthanasia of Animals: 2013 Edition. 

1. Species: 

Dog 

2, How will animals be euthanized? 

Phys i ca l Me thod 

3, For animals that will be euthanized by a physical method, please indicate that method (decapitation or cervical 
'dislocation), 

a. Please indicate the appropriate physical method. 

l other: VF i nduct i on (DC current to hea r t) and/o r exsanguina tio n u nder a nesthe s i a . Heart ope ned f o r samples. 

b. Will anesthesia be used prior to use of the physical method of euthanasia? 

Ye s 

c. If anesthesia cannot be administered, please provide scientific justification. 

Hi gh dos e i sof lu r ane (5% ) o r a l pha chol o ralose (50 mg / kg ) booster j u s t p r io r to t e rmina t i on . 

I 
I 

I 
I 

I 
I 

I 
I 

I 
I 
-

I 
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4. For animals that will not be euthanized at the end of the study, please indicate the final disposition. 

Al l a n i ma l s undergo terminal p roce d ure t o eval uate s t atu s o f ca r d iac ne r vous sys t em and h e a r t 

1. Species: 

Dog 

2. How will animals be euthanized? 

Non- Phys i cal Me thod 

3. For animals that will be euthanized by a physical method, please indicate that method (decapitation or cervical 
dislocation). 

a. Please indicate the appropriate physical method. 
Othe r: pent oba rbi ta l (100- 200mg/ kg I V) f o l l owed by p otass i um c hl o r i de (70- l SOmg/ kg IV) 

b. Will anesthesia be used prior to use of the physical method of euthanasia? 
Ye s 

c. If anesthesia cannot be administered, please provide scientific justification. 
NA : Ani ma l wi l l be f u l ly ane s the t ized a nd pentobar b i t a l wi l l be added on t o p o f t hat at t ermina t i on . 

4, For animals that will not be euthanized at the end of the study, please indicate the final disposition. 

NA : Al l anima ls a r e euthan ize d a t e nd o f te r mina l p r o cedu res. 

Euthanasia Medications 

List the drug(s) used for euthanasia on an animal by physical or non-physical methods. 

Please note that according to the AVMA Guidelines for the Euthanasia of Animals: 2013 Edition. "compressed CO2 in cylinders is the only recommended source of 
carbon dioxide because the inflow to the chamber can be regulated precisely. Carbon dioxide generated by other methods such as from dry ice. fire extinguishers, or 
chemical means (e.g .• antacids) is unacceptable? 

Drug Name: ! Isoflurane 
Species: Dog 

Dose or Concentration: 5% 
Route: ! inh 

Purpose of Drug: ! Anesthesia 

Drug Name: ! pentobarb tal: Veterinary Grade 
Species: I Dog 

Dose or Concentration: lOOmg/kg 
Route: iv 

Purpose of Drug: Euthanasia 

Drug Name: I potassim chlor de 

Species: I Dog 

Dose or Concentration: ! 70-1 SOmg/ kg 
Route: ! iv 

Purpose of Drug: l Euthanasia 

Tissue Collection 

Please enter the following infonnation regarding tissue collection for the protocol. See ARC Policy on Blood Collection from Laboratory Animals. 

1. Tissue To Be Collected: 

I Iii' Blood I 
0 Other Co l lected : 

2, Frequency of blood and/or other tissue collections: 

Blood samples wi l l b e t a ke n pre- op a nd every three week to f o l l o wing c h anges i n b l ood biomar kers o f card iac 
d i s e ase. Bl ood vo lume f o r each sampl e i s 2- 5 ml . Wi l l be taken v i a p e r c u tane ous ven i puntu re ( from j ugular o r 
cepha l ic) 
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At termination {foll owi ng euthansia) tissues samples will be taken f rom the cardiac nervous system, central nervous 
system, thoracic cavity {i ncluding heart and lungs), a nd v iseral o rgans . 

3. Volume of blood and/or other tissue collected per time point: 

2 - 5 ml for blood. 

Tissue pieces vary in size at harvest following euthanasia, but are usually about the size of a quarter. This is 
only at terminat i on. 

4. Describe techniques that will be used to collect blood and/or other tissue. 

For b l ood, 2 - 5 ml from jugular or cephalic vein. 

Fo r tissue harvest, tissue dissection with placement of tissue into fixative or flash frozen. 

5. Describe how anemia and infection will be prevented. 

Blood loss to a 2- 5 ml every 3 weeks is not a concern. 

Surgical Procedures and Post-Operative Care 

Please complete the following questions, noting that any requested exception to ARC Policy must be justified in the space provided. 

Note: ARC pol cy requires investigators to employ the following measures to ensure asepsis while conducting survival surgery: asept c surg cal techniques; asept c surg cal 
field; sterile instruments; clean lab coat/surg cal gown; and sterile surg cal gloves. For information on surgeries on rodents and birds, please see the ARC PofiOC!l[! 

sucvival suro.s:rv in Hice Rats and Birds· 
Non-survival surgeries of extended durat on or procedures otherwise likely to increase the risk of lntraoperative infection and/or sepsis (e.g. gastrointestinal surgery) will 
be evaluated on a case-by-case basis to determine whether aseptic techn ques must be used. Refer to the ARC Policy on Non-survival Surgical Procedures for further 
informat on. 

Please note that surgical records are required for all animals. These records must include anesthetic administration and intra-operative mon toring, as well as post­
operative recovery observations, including administration of analgesics and antib otics and suture/staple removal if appl cable. Additionally, any adverse outcomes must 
also be recorded. 

1. Pre-Operative care will include (check all that apply): 

IO Lab tests I 
ID Condition ing I 
I ri!/ Fasting: 12 hours I 
I rilf Other: I 
Animals will have a veterinarian assessment before any surgery. 

Please note that a phys cal examinat on is required. 

2. Will neuromuscular blocking agents be used (e.g., Pancuronium, Succinylcholine)? Refer to the ARC Policy on 
Neuromusq!lac Pl0ckjpg..Ageuti. 

~ 

3. Select all criteria that will be used to assess the proper level of anesthesia. 

The level of anesthesia should be assessed on a continuous basis. 

rilf Respiration rate I 
rilf Heart rate I 
D EEG I 
rilf EKG I 
rilf Muscular relaxation I 
rilf Positive toe pinch I 
rilf Corneal reflex I 
rilf Col o r of mucous membranes I 
D Other: 

4. Surgical preparation of all mammalian species must include: 

1) Removal of hair w th lt40 clipper blade in a wide margin around the incis on site. 
2) Three alternating scrubs using a germ cidal scrub and 70% alcohol. 
3) Placement of lubricating ointment into the eyes. 
4) Covering the animal except the surgery site w th a sterile drape. 
5) Placing the animal on an external heat source (water circulating heat pad or heating pad set on "low• with a barrier placed between the animal and the heating 

pad). 

® I assure the ARC that surgical preparation will b e p erfo rmed as outlined above. 

Q Not applicable, as this protocol includes only non-survival surgeries for which aseptic technique is not 
required. 

PLEASE NOTE: Any deviation from the policies above~ be detailed and scientifically justified in the space below. 
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5. Indicate the methods to be employed to prevent (a) hypothermia and (b) dehydration (including volume of fluids and 
route). If this question is not applicable to the proposed surgical procedures, provide a brief explanation. 

To prevent hypothermia, the veterinarian recommends the use of water-circulating heading pads over heating lamps and/or electr cal heating pads. The use of 
heating lamps is strongly discouraged. If not used properly, heating lamps and electrical heating pads may cause thermal injury to the animal. Therefore, describe 
precaut ons taken to prevent hyperthermia. 

Temperature will be monitored via temperature probe during surgery. To prevent hypothermia, circulating water 
heating pads will be used to keep the dog warm. Additionally, IV hydration using 0 . 9\ n ormal saline at 3-10 
cc / kg/hr wil l prevent dehydration. 

6. Surgical preparation of the surgeon must include: 

1) Wash hands w th germicidal soap. 
2) Sterile gloves. 
3) Surgical Mask. 
4) cap and booties (not reauired for mice and rats) 
5) Sterile gown (clean lab coat or gown acceptable form ce and rats) 

® I assure the ARC that surgical prepara t i on will b e p erfo rmed as outlined above. 

Q Not applicable, as this protocol includes only non-survival surgeries for which aseptic technique is not 
required. 

7. Instrument preparation must be performed by: 

1) Autoclave sterilization or ethylene oxide (gas) sterilizat on. 
2) Either chemical disinfect on (acceptable between multiple surgeries in mice, rats, and non-mammal ian species) or 
3) Hot bead sterilizer. 

® I assure the ARC that instrument preparation wil l be performed using one o f the methods outlined above. 

Q Not applicable, as this protocol i ncludes only non- survival surgeries for which aseptic technique is not 
required. 

8. Duration of Surgical Procedures {Must be completed as applicable): 
For non-survival surgery, ind cate the duration from anesthesia induction to euthanasia. For survival surgery, ind cate the durat on from anesthesia induction to 
recovery from anesthesia. 

Survival: I 4- 6 hours 

Non-Survival: I 6- 11 hours 

9. Provide scientific justification for performing multiple survival surgeries on a single animal. 
Multiple survival surgeries will be approved only when they are related components of the experimental design. 

There are 2 aspects of this protocol that require multiple surgeries. Aims are defined in experimental design. 

For aim 2 : Chronic stellate decentralization wi ll be evaluated in the setting of myocardia l infarction. This 
mi mics the clinical condition where stellate decentralization is used therapeutically in the setting of 
established ventricular arrhythmias including ventricular tachycardia storms. The myocardial infarction wi ll be 
created and 1-3 weeks later the stellates will be removed. The terminal procedure will be performed 1 week to 6 
months after MI creati on (or stellate decent r a lization). 

For aim 5: The objective of these studies is to determine the structural reorganization of the cardiac nervous 
system in ischemic heart disease. The protocol i nvolves two survival surgeries: the first involves creation of the 
myocardial infarct model by coronary artery occlusion; the second survival surgery (4-6 weeks later) involves 
neural tracers to be del ivered into the left o r r ight ventricle (or atria). The terminal procedure wi ll be 1-5 
weeks l ater. Sham MI animals will serve as control for these studies. 

10, Please describe all surgical procedures, including non-survival procedures. 

The fol l owing ana lges i c reg i men s wi l l be used for survival procedures: 
A. Survi va l surgeries NOT invo l v ing thoracotomy : 
1 . Pre- ope r at i ve analge s ia: Carprofen (or Me l oxicam) and buprenorphine . 
2 . Sedation a nd anesthesia: Animals will b e sedated with p r opofol, f o l lowe d by endotracheal i ntuba tion and 
mechanical ventilation. Ge nera l anesthesia wi ll be maintained wi th isoflurane (in halation therapy) . The depth of 
ane sthesia will be asse ssed throughout surgery by monitoring corneal ref lexes1 j a w tone, a nd hemodyna mi c ind i ces . 
3 . Post-operative analgesia: Ca rprofe n o r Me l oxicaro every 24 hours f or 6 days. Buprenorphine o r Buprenorphine SR 
may b e given a s needed a n d i n consultation with DLAM veterinarian . 
4. Postoperative medicat i ons also include 
Cef azolin/ Cephalexin for 6 days to reduce the risk o f infecti on . 
Alternatively1 Cefovecin (duration o f a ct i on 7 days) to reduce r isk o f infec tion. 
B. Survi va l surgeries involving thoracotomy: 
1 . Pre- ope r at i ve analge s ia: Carprofen or Melo xicam, Fe ntanyl bo l us plus I V continuous rate infusion f o r the 
duration of the procedure . Ma r caine and lidocaine wi l l b e i njected S01 I M to induce a reg i onal block. Fentanyl 
inf usion wi l l be maintained in the i mmediate post-operative phase as feasible. 
2 . Sedation and a nesth e s i a: Animals will b e sedated with p r opofol, f o l lowe d by endotracheal i n tubation a nd 
mechanical ventilation. Genera l anesthesia wi l l be maintained wi th isoflurane. The d e pth of anesthesia will be 
assessed throughout surgery by monitoring co r neal reflexes1 j a w tone, and hemodynami c ind i ces . 
Alternatively1 animals will be premedicated with b e nzodi azepine and a nesthetized with Etomidate. 
3 . Post-operative analgesia: Carprofen o r Me l oxicam every 24 hours f o r 7 days post- proce dure . Buprenorphine SR or 
Buprenorphine will be given for a minimum to cover t he 72 hou r s post procedure a n d as needed thereafter. Bup SR 
has 72 hr coverage . Bup has 6- 8 hr coverage. 
4 . Postoperative medicat i ons also include Cefazolin/ Cephalexin for 6 days to reduce the risk of i nfecti on . 
Alternatively, Cefovecin (duration o f a ct i on 7 days) to reduce risk o f infecti on. 
T razodone may be used as sedat i ve as needed i n animals that exhibit s igns of hyperacti vity in post- operative 
phase. 
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Pos t op e r a tive obser vation s to b e observed f or and reported t o the contact PI and veter i nary s t a f f i n clude but n o t 
restri cted to the following : 
Pa l er, i n creased respir a t ory rate, d ecreased appetite, i n ab i l i ty t o ambulate, n ot i nterac t ive , wound i ssues (sign s 
of i nfection i nc l udi ng redness, swel l i ng , exudate, warmt h), h i gh tempe r a t ure, dizziness, unsteady gait, i mpai r ed 
vision , hemat oma f ormation /b l eedin g, na usea /vomi ting, pa i n. Th e r esearch pe r son ne l ( i nc l uding DLAM s t a f f) wi l l b e 
mon i t or i ng f o r a n y o f the above s i gns, and if wi tnessed, wi l l i nform t h e PI and the ve t erinary staff immedi a t e ly. 
Nausea/ reduced appetite wi l l be t reated with anti - emetics ( famo tidin e), pain wi th analgesics as descri bed above, 
hema t oma with compress i on, i nfection with ant ib i o tics, d i zz i ness /unsteady - wi l l be exami ned f or 
arr hythmi as/electrocardiogram che c ked+/ - treat ed wi t h medication s or e lectrical ther apy, i n cre a sed resp i ration 
with diu r e tic (furosemi de), r a i sed t e mperature wi t h pass i ve cool i ng with i ce a nd wat er . If s i gns are con cerni ng, 
and c a nn o t be trea t ed wi t h t h ese measures, i n conjunction wi th the veterin a r y staff , the d ec i sion may be ma de t o 
euthan i ze t he an i ma l t o p r event suf fering . 
The surviva l surger i es wi l l be perfo r med u nder aseptic tec h n ique and wi l l i nc l ude prepar a t ion o f t h e surgical site 
with clipping, c l ean i ng wi th butadien e, and a l l i nstrumen ts wi l l be cleaned and steri l ized p r ior t o use. 

Specific sur gical p r ocedures 
1 . Ch r on i c Closed Chest Myoca rdia l I nfa r c tio n I nduction : ( t h ree app r oaches , on l y one approach wi l l be used i n any 
given model) 
Approach 1 : I n a c a n i ne mode l we wi l l p erform p ercuta n e ous coronary occlusion to create a myoca r dia l i nfar c tion . 
An ima l s wi l l b e sedated, a nesthe tized a nd mon itored as d escr ibed above . Under genera l a n esthesia, a myocardia l 
i nfarc tion wi l l be created by passing a c o r o nary catheter t o a main co r ona ry a r ter y . Pre- t reatment with a nti ­
arr hythmics such as ami odaron e, b eta- b l o ckers (e smolo l ), or l i docain e wi l l be given, depending on a n ticipated 
i nfarct size a nd arr hythmic potential . He par i n 5000- 1000 iu I V wi l l b e given p r ior to i n sertio n of the coronar y 
gu i de wi r e and after femo r al sheath placement . A coron ary guide wire wi l l be p a ssed down t he l eft ant erio r 
desc e ndin g, lef t ci r cumflex, or r i ght coron ary ar t ery and over t his an angiopla s ty balloon a nd the gu i de wi re 
removed . Catheter p l acemen t wi l l be confi r med by contrast i n jection . Th e ba l loon i s i nf l a t ed t o occlude the 
cor o n a ry artery a nd th r ough the balloon lumen 3-7 mls of p o l ystyr ene mi crospher es (PolybeadR 90µm, Pol ysciences, 
I nc . , Pen nsylvan i a) are i n jected . The balloon is d e f lated a nd f i n al c o n trast i n jection to conf i rm o c c l us i o n o f t h e 
artery a cqui red . The n the guide c a theter a nd angioplasty b a l l oon are removed . The an i ma l is mon i tored f or 
arr hythmi as f o r 20 mi n utes b e f ore remova l o f the arter i a l shea th . On removal o f the ar t erial shea t h, hemostas i s 
wi l l be ach i eved b y man ua l compression . Ven tricula r a r rhythmia s are expected t o occ u r at t he time o f myoca r dial 
i nfarct i on or post i nfarction . Expected c h a nges i n the e l ectrocar diogra m i nclude ST e leva t ion o r d epress i o n as 
we l l as T wa ve i nve r sions as a result o f the ische mic event . Sustain e d ven t r icula r tachyc ard i a or ventricul ar 
f ibri l l ation wi l l b e treated as p er advanced cardiac l ife support guidelin es, i e : extern al cardi oversi on (biphasic 
defib r i l l a tion f r om 150J to 300J), c a rdi ac compr ession s, and epin e phr i n e I V/intracardi a c as r equired. Brady­
arr hythmi as rar e l y occur as a r esul t of LAD occ l us i o n but if they do , then atrop i n e (0 . 05- 3rng/kg IM/ IV) wi l l be 
g iven as requir ed . Expected mor ta l i t y re l ated t o a cut e myocardial i nfa r c tio n is app r o xima t ely 20%. 
Approac h 2 : The animal wi l l be sedat ed, anes t hetized, i ntubat ed and ven ti l ated as described above . Us i ng aseptic 
techn i que, a left thoracotomy wi l l b e p erformed (T4 - T5), a perica rdi a! f ormed, a co r onary artery isola ted (right , 
circumflex or l eft anterior desc e nding), a sutur e placed around that a r tery and the artery occ l uded i n t wo s t e p 
proc edure : 50% occ lusion for 20 mi n f o l l owed b y t otal occlusi on . Th i s two - step procedure r e duc es t he po t ential for 
ven tricu l ar f ibr i l l a tion . Anti - ar r hythmics wi l l b e i nfused pr i or to vesse l occ l us i on simi l a r t o that described 
above . After obse rvi ng the a n i mal f o r ~30 mi n pos t occlusion , the chest wi l l b e c l osed i n l ayers, r es i dual air 
withdr awn using a n i nfant f eedi ng tube temporar i ly routed f r om t h e ches t to s ki n . Fo l lowing r es i dual air removal, 
the i nfa n t feeding tube is wi t hdr a wn with the s mal l i ncision closed with a purse stri ng sutur e a nd the a n i mal 
recovered as d escribed above . 
Approach 3 : Same as approach 2 but wi th the complete co r onary artery occ l us i on on l y main tai ned f o r 90 mi n. Th i s 
reperfus i on mode l s the c l i n i ca l condi tion o f s t e n t placement or co r ona r y artery bypass surger y . Anti -arrhythmi c 
therapy, closur e techn i ques a nd post operative cared i s def i ned above . 
An impla n table l oop recorder f or arrhythmia mon i t o r i ng ma y be i nserted pe r cutan e ously (S t . Jude Medical, Sylmar, 
CA) i mmediately post MI i nduct i o n. The l oop recorder wi l l b e i mp l anted on the l eft stern al edge subcutaneously . 
The a r ea wi l l be prep p ed wi t h betadin e wash a nd draped t o e n sure s t eri l i t y o f the area . The imp l ant a r ea is p r e ­
medicated wi th l o c a l a n esthesia ( l idoca i ne 2%) . A sma l l i nc i s i o n of 2 - 3c m wi l l be made i n t o the subcutaneous 
region a nd a pocke t f o r p l acement of the devi c e c rea t ed . Fo l l owi ng devi ce p l acemen t, the t issue wi l l be c l osed i n 
l ayers . Post- oper a tive care i s defined a b ove . 
The t ermi na l p r oce dures o n t h ese a n i mals wi l l b e 1 week to 6 months after MI c r eation . 

2 . Ch r on i c stel late decentra l i zati on: This will be performed i n can i nes at appr ox i mately 1 - 3 weeks post myocardia l 
i nfarc tion or i n norma l c a n i n e models as a treatmen t contro l. See sect i on 1 f o r methods to p r oduce c h r o n i c 
myoc a r dial i nfar c tion . The fol l ow i ng methodo l ogy is t o chron i ca l l y decentra l ize stell ate ganglia f r om the s p i n al 
cor d . I n a can i ne model, anima l s wi l l b e sed ated, anesthetized a nd mon i tor ed as d escr ibed above . A l ateral 
thora co t omy or v i deo assisted tho r acotomy (VATS) p r ocedur e as desc r ibed b e low wi l l b e done for stel lectomy . 
a) Lateral thoracotomy: This wi l l b e perf ormed i n the 3 rd o r 4th i ntercostal space . An i ncis i o n wi l l be made i n 
the sub cutan e ous tissue, and then the muscl e and nerves careful ly isola ted to a vo i d disr uption, ti l l we r each the 
ribs . The i n ter cos t al muscles wi l l b e isolated via an i n cisi o n i n t h e super i o r aspect o f t he rib a nd r e tra ctor s 
i nserted to open the t hor a x . A 4 - S cm i n cisi on wi l l b e made i n the left p a r i etal p l eu r a and t h e cardi a c sympa t h e tic 
c hain isolated . The lowe r th i rd o f t he stel l ate to T4 p a r avertebr al gangl i a wi l l be r emoved surgically . 
Altern ati ve l y, t h e l ower thir d of the stell ate to T2 para verte b ral cha i n wi l l be r emoved . The left lung wi l l be 
re- i nfl ated . The i n cisi o ns wi l l b e sutur ed closed i n l ayers . I n some a n imals, the same proc edure wi l l then b e 
repeated on the r ight side . Fo r other a n imals o n ly un i l ateral stellec tomy wi l l b e p e rformed . I n either case, 
residual air wi l l b e wi thdrawn f r om the c hes t c a vity us i ng a n i nfant feedi ng t ube tempo r arily r out ed from the 
thora cic c avi ty to the s kin surfa ce . Fo l lowing r emova l o f t ha t residua l a i r the i nfa n t feeding tube wi l l b e 
removed and the smal l i nc i sion closed wi th a pu r se s tri ng sut ure . Following the p r ocedur e the a n imals wi l l be 
c l ose l y ob served f o r poten tia l compl ication s such as wound hea l i ng, p a i n, a nd pneumothor ax . Post- operative 
analgesia wi l l b e a dmi n istered as described a b ove . If signs o f pain are apparen t this wi l l b e add ressed i n 
con sul tation with t he ve t erin a r y staff and ma y i nc l ude i n te r cos t al n erve block . 
b) VATS : Three 1 . 5cm i n cision s wi l l be made i n the i ntercosta l spaces o f the chest o n t h e right and left s i de . 
Each side wi l l b e removed separ ately. For l eft cardiac stell ectomy the con t r alater al lung wi l l be i n t ub ated a nd 
ven ti l ated a nd t h e ips i l atera l lung def l a t ed . The VATS i n s truments wi l l b e i n t roduc ed v i a the s mal l i n tercos t al 
i n cisi o ns . A 4 - Scm i nc i sion wi l l be made i n the left par i e t al pleura a nd the c a rdi ac s ympathetic chain iso l a t ed . 
The l ower t hi rd o f the s t e l l a te t o T4 p a ravertebra l g a ng l i a wi l l be removed surgical l y . Alter native ly, t he lower 
th i rd of the stel l ate to T2 par aver t e b r a l cha i n wi l l be r emoved . The left lung wi l l be r e-i nfl ated and t he VATS 
i nstrumen ts removed. Th e i nc i s i o ns wi l l b e sutur ed c l osed i n l ayers with a b sorbabl e sut ures a nd residual a i r 
withdr awn wi th a n i nfa n t feedi ng tube t emporari l y i nser t ed i nto the thoracic c a vity dur i ng c l osure . The same 
p rocedure ma y then be r epea t ed on the r i ght s ide . Fo l l ow i ng residua l a i r wi t hdr awal, the i nfant f eeding tubes wi l l 
be removed wi t h the residual openi ng c losed wi t h a p u r se s tri ng . I n s ome ani ma l s only u n i la t eral stell ectomy 
(ri ght o r left ) wi l l b e p erforme d ; other s wi l l have b i l ateral s t e l lectomy . Pre- operative a nd p os t - oper a tive 
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analgesia wi l l b e admin istered as descr i bed above . Fo l lowing the p r ocedure the an i ma l s wi l l be closely observed 
f o r poten tial compl i cation s such as wou nd h eal i ng, pa i n, hemothor ax, a nd pneumothorax . If signs of pa i n are 
apparent th i s wi l l be addr essed i n consultation wi th the veteri nary staf f. 
The t ermi na l p r ocedure wi l l be 1 week to 6 mont hs a fter MI c reat i o n (or stel l ate decentralization) . 

3 . Chr on i c bioelectro n i c i mp l a n ts 
Thi s wi l l i nvol ve d ifferen t bioelect roni c implan ts . Th e preparati o n, i n tubation a nd anesthes i a are descr i b ed 
above . An imals wi l l receive one o f t he three therapeutic options (Vaga l nerve stimu lation [VNS ] ; spinal co r d 
stimul at i on [SCS] or a xo nal modulation therapy (AMT ) us i ng i ntrathoraci c mu l ti - po l e e lect r odes and assoc i ated 
impla n table programmabl e stimu l ators / generators ( I PG's) . Pacemakers a nd i mp l a n table cardiac defibril l ators ( I CD) 
may b e implante d based upon therapeutic cr i teria for manageme n t o f MI - i nduced arrhyt hmias . I n terfa ces f o r 
mon itori ng ca r d iac or n eu r al activity may also be imp l anted . Termi nal procedures wi l l b e 1 week t o 6 months after 
MI c reat i o n and/or bioelectroni cs impla n t . Bio e l ectron ic impla nts wi l l be done i n con j u nct i o n wi th MI i nduction or 
by themse lves i f the a n imal i s a sham control . 
a) Pacemaker o r i mp l antab l e ca r diac def i bri l lator i mp l antat i o n : A 4 - Scm i n c i sion wi l l b e made o n e i nch 
subclavicular after soaking with betadin e, drap i ng t o ensu re ster i l i t y , a nd i nsertion o f l ocal l idoca i ne 2% 
subcutaneously. An 18 guage pe r cutaneous needle wi l l be i nserted i nto the extrathoracic subcl avi an vei n and a 
pacemaker lead i n ser tion i s made through this t o t h e atr i um a nd/or v entr i cle . A pass i ve or activ e f i xation l ead 
wi l l be then conn ected to the pacemaker gen erat or (o r ICD) and tested to e nsure thresho l d, capture and output are 
adequate . The pocket wi l l then b e closed i n l ayers . P r e - oper ative a nd post- operative analges i cs wi l l be 
admin i s t ered as described above . 
b ) Vagal ner ve e l ectrode and IPG : Local l idoca i n e 2% wi l l b e i nj ected s ubcutaneously i nto the steri l ized 
(betadine) and draped ventral n eck a r ea . An i nc i sion o f 4- 5crn wi l l be made i n the l eft (and/or r ight ) v e ntral neck 
region a nd the cervi ca l vagosympathetic ner ve trunk isolated via a l a t eral n eck cut down . The vagosympa t hetic 
trunk wi l l be separated f r om the common car o t id artery a nd s t eri l e multi - po l ar electr odes wi l l be placed a r ound 
the cervi ca l vagal trun k . The lead is then tun neled subcutan e ous l y to I PG(s) p l aced i n a s mall pocket(s) c r eated 
subcutaneously i n t h e s ubclavicular space or do r sal aspec t of the nec k . The i ncisi ons wi l l b e c l osed i n l ayers . 
Pre- operative and post- ope rative ana l gesics a nd antib i o tic therapy wi l l b e admi n ister ed as d escribed above . Wound 
healing wi l l b e mon i tor e d as described a b ove . 
c) Sp i na l cord e l ectrode and IPG : The dorsum of the canin e wi l l be prepped with b etadi ne a nd draped to e n sure 
steril ity . Fo l l owing local a dmi n istration o f l idocai ne 2% (T4 - T8 region ) a sma l l i nc i sion wi l l be ma ke over the 
sp i na l p r ocesses . An epidura l needle, 18 Ga uge, wi l l b e i n sert ed i n t o the epidural region using a l oss of 
resistan ce techn i que . Once the ep i du r al region i s accessed the spinal cord e lect r ode wi l l b e i nserted v ia the 
cen tral l umen of the epidural n eedle and advanced to the C8- T4 spinal l e v e l . Conf i rmation of position of t h e 
electr ode wi l l b e v i a f luoroscopy . Th e l ead wi l l b e t unneled to a subcutan e ous generato r i n a pocket fash i oned 
f r om a 3 - 4 cm i ncisi o n located on the dorsal surface o f the l owe r thora c i c or uppe r l umbar reg i on . The SCS 
electr ode a nd I PG wi l l then be tested to e n sure f u n c tioni ng a nd the tissue close d i n l ayers . Pre- operative and 
post-op e r a tive a n alges i cs and antibiotic therapy wi l l be admin istered as descr i bed above . The wound heal i ng wi l l 
be mon i t ored as describe above . 
d) Pa r averteb ral / stellate electrode and IPG : A l atera l thoracotomy wi l l b e performe d i n the 3rd o r 4th i ntercostal 
space . An i n c ision wi l l b e made i n t he subcutaneous tissue, a nd then the muscle a nd n erves careful l y i so l ated t o 
avoid disruption, ti l l we reach the ribs . The i n ter costal muscles wil l be isolated v i a an i ncisi on in the superior 
aspect o f t h e r ib a nd r e tracto r s i nse rted to ope n the thorax . The cardi ac sympathetic chain (Tl - T5) wi l l b e 
isolated . Th e electr ode wi l l be wr apped around the Tl - T2 pa r a v erteb r al chain (or stel l ate gangl i a) and t he l ead 
tun ne l e d t o a pocket fash i o ned f r om a 3- 4cm i nc i sion i n the subcutan eous fascia . Al t ernativel y this e l ectrode can 
be placed around the a n sae subclavia, mi ddl e cer vical gang l i a, o r vagosympathetic ner ve trunk . A second electrode 
may b e p l aced on the T2 - T3 reg i o n t o stimul a t e sympa t het i c nerves or cervi cal vagus to stimul a tion par asympa t h e tic 
ner ves . The lead(s) wi l l be tun ne l ed f r om the t horacic cavity con nected t o a skin button place between the 
scapul a . The skin but t on func t i o n as the i n terfac e con nector between t h e e l ectrodes and externa l i nstr umentatio n . 
Alternat i ve l y, t h e l eads wi l l be con n ected t o a dual cha n ne l IPG that i s placed i n a subcutan eous pocket c r eated 
on the dorsal aspect o f t he ani ma l . A chest tube wi l l be tempora r i ly p l aced and r out ed to the skin surfa ce . The 
l ead and IPG wi l l t hen be tested to e nsure f u nction i ng a nd the tissue closed i n laye r s (chest, I PG, skin but t ons) . 
At the e nd o f the surgi ca l p r ocedures, r es i dual air wi l l be wi thdrawn us i ng the chest t ub e; that t ube is then 
removed with t he i ncisi on closed with a pu r se- string sut ure . The cutaneous skin buttons will b e protected by 
stockingette a nd/o r f ishnet protective vests . Th e wound h ea l i ng wi l l b e moni t o r e d closel y . Skin buttons, if used, 
wi l l be checked da i l y, cleaned and treated if s i g ns o f i r ritation a r e n ot ed. P r e-oper at i ve a nd post- operat i ve 
analgesics and a n tibiotics wi l l b e admin istered as described above . If signs o f pain observed, this wi l l b e 
addressed i n consultatio n with the veter i nary staff . Al t ernative l y, the e l ectrodes can be deployed us i ng the VATS 
approach as defin e d above (see section 3b ) . 
e . Bio electr on i c mon i t or i ng i nterfaces . The a n i mal wi l l be sedated, anes t hetized, i ntubated and ven ti l a t e d as 
desc r i bed above . Us i ng aseptic techn i que, a left (or r ight ) t horacotomy wi l l b e performed (T3 - T4, T4-T5 o r T5 - T6), 
a peri car dial f ormed . A steri l e thin- f i lm mu ltichan ne l a r ray wi l l b e p l aced on the atria a nd/or ven tr i cle surface, 
the p ericardium closed and t h e lead tunn eled out t hrough the ches t wa l l t o a skin button pla c e d o n the dorsal 
region o f t h e an i ma l (mid scapular level ) . This button serves as the i n terface between i mpla n ted i n terfa ces a nd 
extrinsic contr o l d evic es . A thi n - f i l m 2 0 plunge e l ectrode may a l so b e i nserted i n t o the stel l ate ganglia and that 
l ead tunn eled out through the chest wa l l to a skin button p l ace on the dor sal r eg i o n of the animal (mi d scapul ar 
level) . Alternative l y, the cardiac a nd n eural i n terfa c es wi l l be con nected to an i mp l antable device capable o f 
providing t e l e metry of b i oelectric s i gnals . This d evice wi l l be placed i n a subcutaneous pocket i n the mi d ­
scapul ar region. The chest wi l l b e c l osed i n l ayers, r es i dual air wi thdrawn v ia a tempo rari ly i mplanted chest and 
the a n imal r ecovered as d escr ibe d above . Th e cutaneous skin buttons wi l l be protected by stockingette and/ or 
f ishnet protective vests . Skin button s wi l l b e checked daily, cleaned and treated if signs o f i r r itati o n a r e 
noted . 

4. To determi ne the structural o rgan i zation o f the car diac ne r vous system, n eu r al tracer s wi l l be i nj ected i nto 
the heart, per i pheral ganglia or n erves of the cardi a c nervous sys t em . Tissues wi l l be har vested o n e to f i ve weeks 
l ater (depending on trac e r ) . I n a subset o f a n i mals, they wi l l f i rst u ndergo myocardi al i n f a r ct i on and 2 - 6 weeks 
l ater neura l t r a c er i n j ection s wi l l be performed . Time matched contro ls wi l l l i kewise b e done . Tracer i n j ections 
wi l l be done using e ither an i n travasc u l ar route o r following su r gical exposure o f t he i n jection s i te. 
Fo r i n travascul ar d e l i very o f tracers, us i ng aseptic techniques, a sheath wi l l be placed pe r cut aneous l y i nto the 
f e mo ral artery a nd n eu r al tracers wi l l be delivered v i a a Myos tar catheter i n the left or right a tr i a or 
ven tri cles . On remova l of the arterial sheath t h e ar t ery wi l l b e ma n aged by ma nua l compr ession for a t least 10 
mi n u t es . Post-operative care is as specified above . 
Alternat i ve l y, t h e animal wi l l be anesthes i zed, i ntubated, ve n ti l a t ed and a un i l ateral thoraco t omy (T3 - T4, T4 - T5 
or T5- T6) done . A pericardi a ! cradle wi l l be c reated a nd tracers mi cro- i n j ected i n to mu l tiple s i tes o f t he cardiac 
muscle using Hami lton Syr i nges . Fol l owi ng completion o f tracer i n jections, the per icardi um wi l l c l osed a nd the 
ches t sutured c losed i n layer s . Residual a i r withdrawn f r om t he thoraci c cavi t y v i a a chest- tube t empora r i l y 
placed o n c l osure . The ches t t ube wi l l be r emoved fol l ow i ng aspir a tio n of t h e r es i dual air . Post- operative 
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analgesia a nd antib i o tic ther apy wi l l b e a dmi n ister ed as desc r ibed a b ove . I f s i gns o f pain a r e apparen t th i s wi l l 
b e addressed i n cons u ltati on wi th the veter i nary staff . The t ermi na l p r ocedure wi l l take place 1 - 5 week s l a ter 
(dep e nding on tra cer ) and wi l l i nvo lve harvest o f tissues (see sectio n L, termi na l p r ocedures ) . 
Tracer i n jections wi l l be made i nto multip l e sites of p e r ipher al autonomic ganglia, per i pheral n erves o r d i rectly 
i nto organs (hea r t, lungs, etc) . Each i n jection wi l l i nvolve up to 100- 1000 µl of vo l ume . T racer s to be u ti l ized 
wi l l be selected f r om the f o l lowi ng l ist : 
CTB : Cho l era Tox i n subunit B conjugated with a f luorophor e (CTB-Axexa Fluor) 
Wheat germ agg l utin i n - horseradi sh per o x i dase (WGA- HRP) 
Chole r a tox i n subuni t B- horser adi sh per ox i dase (CTB-HRP) 
F l uo r o - Gold 
1 , 10-dioctadecyl- 3,3,30,30 t etramethyl i ndocarbocyan i ne methanesulfo n ate (Di I ) 
Tetra methylr hodami ne d e x t r an (TMR- D) 

Termi n a tion procedur es f o r c a n i ne models 
A) Procedural i ntubation, anesthesia and p r eparation : The a n i mals wi l l be p r e-medi cated, sedated a nd anes t h e tized 
as descr i bed above . After endotracheal placement t he animals wi l l b e ventilated a nd anesthes i a main ta i ned wi t h 
isof l ura n eduring the surgi ca l preparation . Oxyge n sa t uration s wil l be moni tored, as wi l l hea r t r ate a nd end- tida l 
CO2 . A temperatu r e probe wi l l be placed i n the r ectum and wat er-ci rculating heating pads used to assist i n 
temperature con t r ol . During active surgi ca l proce dures, i ntermi t tent boluses o f fent anyl wi l l b e a dmi n ister e d 
pr i o r t o thoracotomy . I n studies where l arni nec t omy is performed a cont i nuous i nfusion o f Fentanyl wil l b e given 
f o r t h e duration of t he surgi cal preparation . Afte r compl e tio n o f t h e surger y the anes t hesia wi l l be tran s i tioned 
t o a - chl ora l ose . Th i s i s n ecessary as isof l urane can blun t ca r diac r ef l exes (see below for fur t he r justification) . 
Alpha- ch l oralose wi l l be f i lter ed th r ough a 0 . 22um f i l ter p r ior to use . Th e depth of ane s t hesia wi l l be mo n i t ored 
con s tant l y for wi thdrawa l reflex, eye- b l i nk , j a w t one , abdomi nal musc l e t one a nd i n con j unction with hea rt rate, 
blood pressure, temperatur e a nd cardi ac elect rical f u n c tion measurements . Adjustmen t s wi l l b e made t o anesthesia 
as necessary to main ta i n a surgical plan e o f anes t hes i a . Fe moral artery (or arter i es) wi l l b e c a nn ulated e i ther 
dir ectly or with a sheath t o a l low for moni t or i ng systemi c blood pressure o r for i nsertion o f e l ectrophys i ological 
(or hernodynamic) catheters . The femoral ve i n (or veins) wi l l be can n ulated to admi n ister flu i ds and medication s or 
with a sheath to al l ow f o r p l acement of electrophysiol og i ca l (o r hemodyna mic) ca t heters . The carot i d ar t ery wi l l 
be c a n nu l a t ed with a sheath to al l ow f o r i n sertio n of the hemodyn arni c (o r e l ectrophysio l ogical) measu r i ng 
catheter . End-tidal CO2 wi l l be maintain e d between 35- 40 mmHg. Ar ter i a l b l ood gas sampli ng wi l l b e performed to 
ensu re maintenance o f adequate o xygen a tion . Adjus tments to tidal vol ume a l o ng with bolus admi n istrations o f 
appropriate doses o f sodium bicarbonate wi l l be given as requ i red to mainta i n acid- base s t a t us . 
B) Su r gical Preparation (chest and nec k ) : The surgi ca l p r eparation i nvolves a tran sthoracic ster notomy (T4 - T5 or 
T5 - T6) t o expose the heart, the stell a t e gangl ia, paraver tebral sympa t he t ic cha i ns a nd other i ntratho r aci c 
elemen ts of the cardi ac nervous sys t e m i nc l uding t he i ntr i nsic cardi ac ner vous system. I n the nec k , the cer vical 
vagus wi l l be i sol ated b i l a teral ly if requ i red . After sur gical p r e paration ther e wi l l b e a stabi l izati on per i od o f 
30 mi n u t es . (se e section L for termin a tio n procedur es and e nd of experimen t ) 
C) Hemodyna mic i ndices : To measure left ven tricular p r essure a Mi l lar ca t heter (Mi l lar I nstrumen ts, Houston , TX) 
wi l l be i nserted via t he l eft ventricular chamber from the c a r ot i d (o r f e mo r al) a r tery . 
D) Electr ophys i o l og i ca l Assessment : A 12- lead posterior e lectrocardi ogr am wi l l be recorded v i a the Pr uc ka 
Ca r dioLab system (GE Healthcare , Fairf ield, CT) . A custom made 56- e l ectrode sock , 64 ele c t rode plaques , o r 
mu l tipolar ca t heters, wi l l b e p l a ced over bo t h ventricles to measure u n ipolar epicardi a l e l ectrograms derived f r om 
the vent r icula r e picardium. Al tern a tivel y, thi n-f i l m micr o-arr ays wi l l be p l aced on (o r i nto) t he atri al a nd / or 
ven tr i cu l ar sur faces . Al t ernat i vel y, a baske t mul ti - e l ectrode catheter may be p l aced f o r endocar dial mapping . 
Ele c trophys i o logy p r otocol s to assess atrial and ventr icular conduction patterns, propagation , act i vation sequence 
and i nducib i l ity of arr hythmi as may be performed using p r ogrammed cardi ac pacing from t h e a tr i a and/or ventricl es . 
E) Ca r dioneura l mapping : High densi t y g r id ele ctrodes (epicardial o r e ndoca r dial) wi l l be used for regiona l 
ca r diac e lectrophys i ological assessment . I n association with cardiac e l ectrophysiological recording, f l exibl e 
penetr at i ng mi c r oelectrode a r rays wi l l be i nserted i nto one o r more of the aut onomic or primary sen sor y gangl i a 
and/or d i rectly i n t o atrial and/o r ventr icular muscl e . Neural and cardi ac activity wi l l be a cqui red wi th h i gh 
density da t a a cquis i tion systems (e . g . Neur o nexus Smar t box, Bl ackrock or Cambr i dge Electronic Design) . The c a r diac 
autonomic gang l ia i n cluded i n the ne ura l i nvest i gation wi l l i n clude i ntrin s i c cardi a c, stel late, mi ddl e ce r vical, 
mediastinal, nodose, a nd dorsa l r oo t g a ngl i a . I n addition , f o l lowing a l a mi n ectomy (see sectio n F4), n eu r a l 
activi t y wi l l be recorded f r om surface and f rom penetr at i ng a r rays p l ace over and i nserted i n t o the spinal cor d 
f r om the dor sal surface . 
F) Neura l Stimulation 
1 . Sympathetic Gang l i a S t imu l ation : Stimulating electrodes wi l l be i nser t ed i nto (o r around) the paravertebra l , 
s t e l late, mi ddl e ce r vical or mediast i na l g a nglia . Stimulation of the sympathetic gangl ia wi l l b e wi th an 
elec t r ical stimu l a t or at frequenc i es rang i ng f r om 1- 20 Hz, pulse widths of 1-4ms, and i ntensities f r om 0 . 2 -lSmA. 
2 . Bio electroni c blocking of autonomi c n erves . Multip l e-pole e l ectrodes wi l l b e p l aced i n or around a u t o nomic 
ne r ve projections i n t h e n eck (e . g . vagosympathetic trunk) and chest (e . g . paraver tebra l gangl ia, a nsae subclavia, 
vagosympathetic trun k ) . Foca l n erve b locking wi l l be accomp l ished wi th high f requency a l ternating cur r ent, DC 
cu r ren t, or hybr i d e l ectrodes that util i ze b o th AC and DC curr ent . As a n altern a tive, t herma l (cryo) ca t heters 
wi l l be placed o n these same l ocation s to produce focal decr eases i n t emperatur es . Stimulating e l ectrodes wi l l b e 
placed r os t ral a nd caudal t o t he b locking si t e to asse ss t he i mpact on afferent a nd e f ferent con trol o f car diac 
f u n c tio n . E f f e r e n t b loc kade wi l l be assessed us i ng graded stimulation o f sympathetic (in cludi ng paraver t e b r al) 
gang l i a and assessing cha nges i n cardi a c e l ectr i ca l a nd mechan ical func tion. Af f e r ent b l ockade wi l l b e assessed by 
dir ect neural r ecordings from per i phera l autonomic g a ng l i a o r the spinal cord . 
3 . Cervical v agus stimul ation : Mu l ti - po l ar c u f f electrode wi l l b e wr apped a r ound each cervical vagus or by bipolar 
elec t r odes i nserted i nto the vagus trunk . Cervical vagus s timul ation wi l l be assessed by using an e l ectr i cal 
s timu l ator at freque nc i es f r om 1- 20Hz , pulse widths o f 0 . 2-Sms , and i ntensities from 0 . 25- l SmA. Ca r diac 
electrophysi o l og i ca l changes a nd autonomic neural activated wi l l b e recorded . 
4. Sp i na l cord stimul ation : Th i s can be performed via e p i dur a l c l ose d access o r open l a mi nectomy . Brief ly the 
e p i dur al i nsertion o f spinal cord s timu l a tion e l ectrodes wi l l be i nserted around TS-TS region after l oca l 
admin i s tration o f l i docain e 2 %. An epidural needl e, lSGuage, wi l l b e i n ser ted via a l oss o f r es i s t ance t echnique . 
On c e the ep i dur a l reg i on i s a ccessed the spinal co r d e l ectrode wi l l b e i nse r ted v i a the central l umen of t he 
ep i du r al needle. Conf i rmation o f pos i tion o f the e l ectrode wi l l be via f l uor oscopy . The usua l e l ectrode position 
is b etween CS to TS . The a l t ernat i ve open access procedur e r equir es a l ami nectomy . We wi l l perform a l arni nec t omy 
f r om CS to T4. Th e skin wi l l be i n jected wi th l i docain e for local a n esthetic . Fentanyl (20- 30mcg/ kg IV bol us) wi l l 
b e admin i s tered prior to ope n i ng the s ki n and wi l l be constantly i nfused (20 - 30mcg/ kg / h r IV) th r oughout the 
sur g i ca l proc edure (before tra nsition i ng t o a lpha - chl ora l ose whe n a l l surgical procedure s are compl e t ed) . After 
car eful dissection o f the tissue, the spinous p r oce ss wi l l be removed to a c cess the spinal cord. Th e spina l cord 
electrode is t hen p l aced directly on the spinal co r d . Th i s electrode is e i t he r mu l ti - po l e, paddl e or thin-fi l m 2D 
arr ay type . SCS stimulation protocols wi l l i nclude t o n ic (1 - 999 Hz), burst and/ or high frequency (1000 t o 10000 
Hz) usua l l y del ivere d at sub- or at mo t or threshold i n tensitie s . Motor thresho l d i s def i ned as the lowest curr ent 
suff icien t to produce contract i o n of muscle groups i n the sphere of i nfl u e nce for that segmen t o f the cord . 
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G) Chemi ca l s t i mul ation o f neur ite s: Chemi cals wi l l b e i nfused i n t o the atr i a , coronary blood vesse l s, 
i ntravenous l y, or epicardial l y t o activa te the car dia c nervous sys t e m. I n creases or dec r eases i n b l ood p r essur e o f 
20mmHg a r e exp ect e d at the h i gher end o f t h e dose r ange for several of these agents . See Experimental Design 
section for a l ist o f specif i c agent s, and the Medication s section for doses a nd r outes of a dmi n istration. 
H) Ca r diac aut on omi c stressor s: These wi l l i nvo l ve tra ns i ent physical touch of var ious r egion s o f the heart a nd 
l u ngs along with tra ns i ent occ l us i o n of the i nferior vena c a va, d escending aorta, and/or var i ous of t he co r o nary 
arter i es. Suc h i n ter ven tions wi l l b e d o n e di rectl y and/o r p ercut aneous l y . Basel i ne a nd evoked changes i n 
c a r dioneura l function wi l l b e e v a l uated. Cardiac stress wi l l a l so b e i nduced using p r ogr am pac i ng f rom multip l e 
p o i n t s o n t he cardia c surface or wit hin c a r diac mus c le . 
I) Neurochemica l markers : Microdialysis c atheters wil l b e i n ser t ed i n t o t he myoca r dium to obtai n periodi c sampl es 
of i nterstiti a l f l u i d . Catheter s wi l l b e p erfus ed and samples c o l l e c ted . Al tern a tive l y, smal l d i ameter wi res (50 
t o 1 50 micr ometer s) or smal l d i ameter p l unge electrodes wi t h multipl e sensor y wi l l b e p l aced directl y i nto the 
myoca r dium and t h e ca r dia c mi c r oenvir o nment assessed by fast scan n i ng (low current) voltammetry or with 
capaci tative i mmuno - probes . Al t ern a tivel y 1 the che mica l sensor s wi l l b e p l ace i n travascul a r. 
J) Ab l a tion of g a ng l i a and myocardium: Ablation of electrical circu i ts withi n the myoc a r dium o r i ntratho r acic 
g a ng l i a wi l l b e performed t o d e f i n e the f u n c t ion al con trol of r egion al cardi ac f u n c tio n. Ef f i cacy o f a b latio n wi l l 
b e assessed b ased o n changes i n basa l a nd evo ked response t o stimu lation o f extracar dia c sympat h e tic and 
pa r asympathetic n erv es. Abl ation may b e accomp l i shed by surgical, chemi ca l (phenol ), Radio- f r e quency (RF) or cryo­
ab l a tio n. 
K) Te rmi n a tion: the an i ma l wi l l b e s a crif i c e d using p e n t ob a r b i ta l fol l owed by po t ass i um chlor ide or a l ternatively 
VF i nduction with l ow voltage ( ~ 9 vo l ts) d i rec t cu r ren t under i n haled i sofluran e . 
L) Tissue col lection : For cardi ac MRI i mag i ng studi es: gado l i n ium wi l l b e admin istered 20 mi n u t es pre- termi nation . 
For h i s t ological 1 i mmuno - histochemica l and mole cul a r studies o f the c a rdiac ner vous system a nd hea r t the fol l owi ng 
tissues may be exp l a n t ed : hea rt ( i nc l udi ng i ntr i nsic cardiac gangl ia)1 mediastina l gang l i a, stel l ate gangl i a 1 
v agus ner ves, pa r aver t e b ral chain 1 t h e middle cervica l gang l i a , the nodose gangl ia, the spinal co r d a nd the dorsal 
root gangl ia . Ner vous tissue may be ha r v ested just p r i o r t o e u thanas i a and unde r surgical p lane anes t hes i a. 
Fo l lowing euthanasia, a ddi tiona l sampl es make by t aken f r om t he c entral nervous sys t em or viscer a to assess mul ti ­
o rgan impact o f ca r diovascular disease . 

Ration ale f o r a lpha- c h l ora lose use : 
Alpha c h l o r a lose is the p r eferred anes t h e tic of choice for acute s t udies f o r evaluation of a u t o nomi c f un c tio n i n 
norma l a nd controlled car dia c pathology s t ates . I t ma i ntains a h i gh l evel of b a sal sympathetic and par asympa t h e tic 
t o n e that can be r efl e x l y modi f ied by aff e r ent i nputs and respon ds i n robust ways to dir ect a ctivation o f 
autonomi c i nputs. It is our exper i enc e (1 - 3 , 5, 6) and t hat o f other s (mu l t i ple pub l i shed papers) that a l pha 
chlo ralose can p r ovi de an adequa t e level o f surgical a nesthesi a and that i t is super i o r t o isof l u rane i n 
ma i n t ain i ng basal a u t o n omi c ton e 1 especi al l y p arasympathetic . Th i s was recen tly verified t he f o l lowing referen ce: 

The a u t o nomi c ne r vous system itse lf i s a good barome t e r o f the homeos t atic state . If p a i n afferent s a r e activa ted 
there is sympatho- e x c itation l ead i ng t o tachyca r dia a nd hypertension ( 4) . I n our va r i ous experimental 
i ntervention s ( t ouching t h e hea r t 1 applyi ng neu r ochemi ca l s to sen sor y f ields, bioel ectr i c s t i.mu l a tion1 etc) such 
resp o n ses a r e not evoked . Al l obj e ctive cr i teria : j aw t o n e 1 eye- b l i n k 1 withdra wa l refl ex t o toe pin ch1 etc are 
l ikewi se ma i n t ain e d s t a b le . Blood p ressures a nd hear t rate are maintain e d i n phys i o log i ca l range for mu ltipl e 
hours and a u t o nomic neura l responses f u n c tion n ormally . No muscle re l axants are used i n our e xp e r i ments to avoid 
masking e f fec t s o f i na d e qua t e anesthesia . Wi t h our ane s t h et i c techn i que t hat has been p erfected ove r several 
years , we do no t observe any wi thdra wa l o r movement respons e to a surgi ca l / painfu l stimul us1 f u r ther at t esti ng t o 
the a d e quacy o f the plane of surgi ca l a n esthesia . I t i s a l so worth mention i ng that a l pha chloral ose is n ot an 
i mmobi l iz i ng agen t . 
One o f t he main themes i n th i s protocol is t o study t h e i mpact o f t h e aut onomi c nervous sys t em on ca r dia c 
electrophys i o l ogy i n n orma l and pathological c o ndition s . An i n tac t a nd f u nction i ng a u t o n omic nervous system wi th 
active ref lexes i s r equired . Al ter natives to alpha-ch l o ralose (e.g . , ketami n e 1 f e n tan y l, mida zo l am) a r e we l l 
recogn ized to dampe n a u t o n omi c ne r vous system function i n a manner that i n terfer es wi th f unction al autonomi c 
refl e x es (see r eferences below) . Alpha-chlo ralose1 with a l ong his t o ry i n auto nomi c n eur osc ience, i s known to 
ma i n t ain autonomi c function whi l e ma i n t ain i ng a n a dequa t e level o f anesthes i a . Fo r t h e s p ecific purpose of having 
the cardi ac auton omi c n ervous system as i ntact a s possibl e 1 n o satisf a c t o r y altern a tives t o a lpha-chlora l ose 
exi s t . 

With r egards t o the suppress i v e a ct i on o f op iat es such as morphin e on aut onomi c neu r ons , t he references be l ow 
dir ectly address th i s i ssue . 

With r egards t o the suppress i v e eff ect o f ke t ami ne on autonomi c n ervous system f u n c tio n, t he references be l ow 
address this poi n t . 
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Potential side effects of medications used: 
1. Potential side effects of anesthetics: 
Hypotension, sedation, respi ratory depression, dizziness, redness, vomiting, bradyca rdi a/tachycardia, agitation, 
muscle tremors, seizures, hypertonicity 
2. Potential side effects of analgesics: 
Dizziness, sedation, vomiting, gast r ointestina l upset , redness, loss o f appetite, abdominal pai n secondary to 
constipation, respi ratory depression 
3 . Potential side effects of anti-arrhythmics: 
Arrhythmias, tachycardia/bradycardia/ventricular arrhythmias, hypersen s i tivity, atrioventricular conduction block, 
dizziness, reduced appetite, skin discoloration (amiodarone}, agitation/seizu res (l i docaine toxicity), 
hypotension. 
4. Potential side effects of beta- agonists: 
Bradycardia, hypotension, d izziness, a ltered appetite , heart failure 
5. Potential side e ffects of beta-sympathomirnetics : 
Hypertens ion, hypotension, tachycardia, atrial/ventricular a rrhythmias . 
6. Potential side effects of anti-coagulants: 
7. Bleeding. Protamine ma y be used to reverse the effects of heparin 1-1.Smg/l00units heparin given. 

11. Please indicate the suture materials to be used : 

Gt Internal: absorbable sutures (e .g., Dexon, Vi cryl) 

~ External: non-absorbable skin sutures {e . g ., Nylon, wound clips) . Please note that external skin sutures or 
wound clips must be removed 7- 14 days following surgery. 

Gt Other / not applicable (descr i be below) : 

NA for terminal studies. 

12, During recovery from anesthesia, what indications will be monitored to assure the animals are stable? 

In accordance with the Guide for the care and Use of Laboratory Animals, particular attent on should be given to thenno-regulation, card ovascular and respiratory 
function, and post-operative pain or discomfort during recovery from anesthesia. 

See question 10 for complete description o f pre- operati ve, intra- operati ve and post-operative care and 
monitor i ng. 

13, How often will animals be monitored after anesthetic recovery? 

The ARC reQuires that animals be observed continuously by trained personnel during the immediate anesthet c-recovery period ( i.e., until the animal is ambulatory) 
and at least daily after anesthetic recovery. However, post-operative mon toring frequency may be greater depending on the complex ty of procedures involved, 
administration of post-operative analgesia, and the species of animal used. 

See question 10 for complete description o f pre- operative, intra- operati ve and post-operative care and monitoring. 

We maintain cont i nuous moni toring of hear t rate, blood pressure and pulse Ox imet r y during surgical procedures, 
hourl y for the 6 - 9 hours after surgery and l onger if the condition of the animal dictates. After this time, and 
with i n the initial 24 hour post- op recovery period, between monitoring times are increased. For the i n i tia l 
surgeries, one of the autho r ized personnel wi l l observe the animal status -6 hours from the end of the hourly 
evaluations; this i s usually dur i ng the overn ight hours and within the therapeutic window for analgesia. I n 
consultation with DLAM Vets - if adequate analges i a and stability is verified at this ~6 hour time point, that 
t i me window ( i n the first 24 hour post-op period) wi l l be moved to -10 h rs. During the 1st week post-operative 
period, animals a re monitored by one of the authorized personnel 2x daily (a nd more often if the condit i on of the 
animal dictates). Thereafter, a n i mal s are mon itored dai l y by one of the a uthorized personnel as l i sted i n the 
protocol. If blood gas measurements are required we have an i STAT handheld blood ana lyzer . 

Species: Dog 
Number of Animals: 142 

Surgery Type: Survival Surgery 

surgeries per Animal: 
Time Between Surgeries: 

Species: Dog 

Number of Animals: 36 

Surgery Type: Multiple Survival Surgery 
surgeries per Animal: 2 

Time Between Surgeries: 3-6 weeks 

Species Surgery 
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Species: I Dog 

Number of Animals: I 258 
Surgery Type: I Nonsurvival Surgery 

surgeries per Animal: I 

RATS - Amendment Complete Form --Amendmentl 

Time Between Surgeries: I all terminated at end, 80 are acutes 

Non-Surgical Procedures 

1. Describe the basic methods used for all non-surgical manipulations (e.g., imaging, behavioral studies, Parkinson's and 
diabetes induction, chronic implant maintenance, cannulation), 

Echocardiogram . Long and short-axis electrocardi ograms will be obta i ned from unanesthetized animals as they are 
lyi ng on thei r right o r left sides . Animals wil l be gent l y restrained by hand as the echocardiograms are obtai ned . 
Echocardi ograms are obtained at basel ine and periodically dur i ng the progression o f cardiac disease. Ani mals will 
be imaged from the right a nd l eft sides to obtain short-axis and long-axi s (4 chamber views o f the heart. 

Pavlov stand . Objective is to obtain baseline e lectrocardiograms in unanaesthetized and unst ressed (quiet) states 
during the progression of cardiac disease. I n animals with chronic i mplant o f the cardi o - ne u ral mapping system, 
this time will also be used to assess activity as recorded from the implanted electrodes . In animals with 
bioelectronic implants, devi ces will be assessed and re - programmed while the animal are standing quietly i n the 
Pavlo v stand . Prior to ini tiat i on of recordings, animals wil l be acclimatized to the pavlov stand, starting with 
short exposures with food reward and increasing t i me o f exposure to the required maximum o f 2 hours in the stand. 
No f ood restrictions are required. 

Holter recordings: 24 hour helter mon itori ng wi l l b e done periodically (~1 - 2 times /month) from our animal models at 
baseline and in response to biolectronic therapies. Holter monitors are affixed t o jackets. Stockingnet a nd or dog 
jackets (Chapman) may b e placed over holter jacket to help protect against animal chewing on attached wires or 
Holter recording device . 

2, List probable clinical responses to and potential complications of the nonsurgical procedure(s), 

None expected. 

Gas Anesthetic 

NOTE: Gas anesthetics like isoflurane, halothane, enflurane, and ethane must be used safely. The Off ce of Environment, Health & Safety (EH&S) reQuires the use of a 
certified fume hood or a gas anesthet c machine that contains a scavenging dev ce (e.g., anesthet c gas machine w th charcoal fi lter; ducted fumehood or ducted b osafety 
cabinet; Crump WAG System; vaporizer w th a scavenging fi lter, such as F-air canister) when using gas anesthetics. 

1. What gas anesthetic agent(s) will be used? 

I D Halo thane I 
I Gil' I soflurane I 
ID Other: 

2. Gas anesthetic(s) will be scavenged via: 
ID Certified Fume Hood: I 
I Gil' Other: canister scavenging on outflow line I 

Scavenging Location 

Room -
Hazardous Agents 

If you are planning to use rONA, chemical or biohazardous agents (carcinogenic, teratogenic, or highly toxic substances; nanoparticles; human cell lines; or 
infectious agents) in live animals, you are required to provide the information about the agents below. The appropriate safety committee will review your 
request directly in the application. 

Agent(s) that will be used: 

Agent Name Route of Administration 
a tenolol 

-'a"'t'-ro"'p"'i"n.c.e ____ --1 iv 
-'E"'n"'a"'la"'p"'r"'il ____ --1 oral 
..cf..ceccnccta"'n""y"-1------l iv 
-'N"'i"'co"'t"'in"e"------!I Intra-coronary or cardiac surface 
para -formalydehyde tissue preservation 

-'P-'r..ca.c.zo"'s"i"n ____ --l iv 
_V'-'e'-'ra=tn"'·d"'i"ne"-----! top cal on heart 
_y"'o"'h"'im""b"'i""ne.c-___ _.l iv 

Volume 
1-10 ml 
1-10 ml 
tablet 0.25-1.00mg/kg 
2-10 mcg/kg/hr for up to 4 hr 
1 ml 
50 ml 
1 ml 
2ml 
1-10 ml 

Time to Euthanasia Approval Date 
6 hours 3/5/201 5 
6 hours 3/5/201 5 
2 to 4 weeks 3/4/201 5 
NA 3/4/2015 
6 hours 3/5/201 5 
a fte r euthanized 3/5/201 5 
6 hours 3/4/2015 
6 hours 11/8/2017 
6 hours 3/5/201 5 
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Prolonged Physical Restraint 

See ARC Policy on Physical Restraint of Unanesthetized Animals. ARC policy defines prolonged physical restraint as restraint for longer than 15 minutes. It is 
NOT necessary to complete this section when the physical restraint is: (1) for brief restraint/examination, (e.g., for collection of samples or for injections), or 
(2) for an anesthetized animal. If devices such as restraint socks or squeeze cages are used, it is important that such devices be suitable in size and design for 
the animal being held. They must operate properly to minimize stress and avoid injury to the animal. 

1. Rationale for Restraint: 

Echocardiography and moderate duration evaluation o f heart rate control with and without bioelectr onic nerve 
stimulation requi res animals be evaluated with moderate restraint . Pavlov stand is a sling with 4 holes, one for 
e ach leg . Often animals fall asleep during 1- 2 hour recording sessions. 

2. Describe the type of restraint device, dimensions, conditioning of the animal to restraint, etc. 

Echocardiogram. Long and short-axis electrocardiograms wi l l be obtai ne d from unanesthetized animals as they are 
lying on their right or left sides . Prior to ini tiation o f echo recordi ngs , ani mals will be acclimatized to the 
lying on either side with gentle restra i nt of their upper and lower extremities. Echocardiograms are done in a 
quiet low- light room with three persons, two on restraint and one o n echo . Echocardiograms are done on a echo table 
with holes that allow access points to the chest wall. Maximum time f o r echo does not exceed 10 min. Light 
scratching behind ears and gentle words / praise are usua l positive reinf o rcement . At a l l times when a canine is in 
the echo room, there is/are authorized personnel in the room with that animal . Echocardiograms are obtained at 
basel i ne and periodically during the progression o f cardiac disease. 

Pavlov stand . Objective is to obtain on baseline electrocardiograms in unanaesthetized and unstressed (quiet) 
states dur ing the progression of cardiac disease . Prior to initiation o f recordings, animals will be acclimatized 
to the restraint system of choice (the Pavlov sling/stand), starting with short exposures (30 mi n) with food reward 
and increasing time of exposure (in 30 min increments) to the required 2 hour . At all times when a canine is i n the 
stand/sl i ng, there is a uthorized p ersonnel in the room with that animal . I n many instances, the animals even go to 
sleep wh i le in the stand/ sling. 

3 . Restraint Duration and Frequency: 

NOTE: The period of restraint should be the minimum required to accomplish the research objectives. 

1- 2 time s /week. 
10 min for echo 
1- 2 hours for heart rate e va luations 
Holter : 24 hour, but free - ranging. 

4. Describe how frequently the animals will be observed during the restraint period. 

Please also describe criteria for removal of animals from restraint. 

Fo r Echo and recordings in Pavlov stand, animals are under constant observation. 
"Animals 11 fail" the Pavlov Stand tra i n ing if they remain fidgety during trai ning session and are unable to remain 
"calm". An animal that is trai ned to the Pavlov stand will usually exhibit a marked sinus arrhythmia during 
standing and often time are so relaxed that they tend t o dose off in the Pavlov stand. If the animal proves 
unsat i sfactory f or such conscious basel i ne recordings, they will be shifted to eithe r chronic protocols that do not 
require the Pavlov stand (e .g. tracer inj ections for tract tracing) o r to acute procedures .n 

5. Will pain or discomfort be induced? 

~ 
At h igh er level bioe lectroni c nerve stimulation ani mals can potential l y experience s ome sensation . If d iscomfort is 
noted (e.g. animal b ecome agitated during on phase esp ecially in association with concurrent tachycardiac), 
st i mu l us intensity will be i mmediately reduced or stimulation stopped. 
No d isco mfort with Echo, Holter o r basal condit i ons in Pavl ov stand. 

Species Restraint 

Species Number of Animals 
Dog 170 

Principal Investigator Assurance 

After you have reviewed and answered yes to the items below, please dick "Save" at the bottom of the page. Please note that the PI must complete this 
section. To determine your eligibility to serve as Principal Investigator of a research protocol, please refer to UCLA Policy 900 (Principal Investigator 
Eligibility) or contact the ARC administrative office (310-206-6308). If the terms of Policy 900 are not met, faculty sponsorship or principal investigatorship by 
a UCLA employee with faculty appointment may be required. 

Regarding policies governing animal research at UCLA: 

Yes I No I 
® 0 
® 0 

® 0 

I agree to abide by all applicable federal, state, and local laws and regulat ons and UCLA pol cies and procedures. 

I am aware that deviat ons from an approved protocol or violations of applicable pol cies, gu delines, or laws could result in immediate suspension of the 
protocol. 
I understand that the attending veterinarian or his/her designee must be consulted in the planning of any research or procedural changes that may cause 
more than momentary or slight pain or distress to the animals. 
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® 0 

® 0 
® 0 

® 0 
® 0 

RATS -Amendment Complete Form --Amendment:! 

I declare that all experiments involving live animals will be performed under my supervis on or that of another qualified scientist. All listed personnel will be 
trai ned and certified in the proper humane methods of animal care and use prior to conducting experimentation. 

I understand that emergency veterinary care will be administered to animals showing evidence of discomfort, ailment or illness. 

I declare that the information provided in this appl cation is accurate to the best of my knowledge. If this project is funded by an extramural source, I certify 
that this appl cation accurately reflects all currently planned procedures involving animals described in the proposal to the funding agency. 

Any modificat ons to the protocol will be subm tted to and approved by the ARC prior to initiation of such changes. 

The experimental design has been refined in order to minimize the invasiveness of the proposed procedures. 

® O I I assure that the proposed research does not unnecessarily duplicate previous experiments. 

Agreement on electronic submission: 

I understand that by submitting this document that this document will be sent to appropriate members for review. I further understand that once submitted for review, 
this protocol cannot be modified or changed unless so requested by the ARC. In addition, once approved, all changes or modifications must be subm tted for review and 
approval of the ARC prior to in tiation. 

Completed by: 8/2/2019 

FS Assurance 

This section is empty. 
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