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1. Please indicate whether any adverse effect or unanticipated problems have been experienced, including higher than 
anticipated mortality/morbidity regardless of the cause. If so, please provide an explanation of how these events/problems 
were resolved. 

I Yes I 
One animal had a sudden c ardiac arrest i n the midd le of the experiment on December 18, --The death occurred 
after all surgery was completed a nd setup for neur omuscular stimulation was being prepared. The vitals were all 
stable right up to sudden drop in heart rate. The etiology for this is unclear. Animal was on the ventilator and 
chest compression was performed but the heart did not recover. 

Resul ts from necropsy are still pending. I continue to work with the DLAM vets on the best a nesthetic regimen and 
mon itoring plan. 

2, To assist the ARC in documenting scientific progress arising from use of animals under this protocol, please provide ONE of 
the following: 

O Citation (s) of presentations or articles resulting from this protocol (either accepted or submitted). Please 
include an abstract. 

® A brief (1 - 2 sentence) update regarding progress made toward achieving the scientific object i ve(s) of this 
protocol . 

IO A copy of the most recent annual progress report submitted to the funding agency. 

If the scientific progress documentation is in a text format, please paste (or type) it here. Otherwise, you will need to 
submit it to the ARC as a hard copy. 

The goal of the research project is to understand how laryngeal paresis and paralysis affects voice production and 
the optimal ways to treat these conditions. We have o n ly recently begun the experiments and have successfully 
recorded data from two recent experiments (September 26 and December 12, We are actively analyzing the 
results. The proposed studies continue a series of experiments designed to evaluate and treat laryngeal paresis a nd 
paralysis. 

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 Tumor Formation (spontaneous or i mplante d) 

D Chronic Disease (diabetes, EAE, status epilepticus, etc.) 

iii!' Tissue Collection (blood and all other tissues, including those collected after euthanasia) 

D Antibody / Ascites Production 

['?'. Surgical Procedures (survival, non- survival) 

0 Non Surgical Procedures (injection o f experimental drugs, behavi oral studies) 

iii!' Gas Anesthetic Agent(s) (use of isoflurane, halothane, etc) 

D Hazardous Agents (carcinogens, paraformaldehyde, rDNA, vectors, etc.) 

0 Radioisotopes or radioactive implants 
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0 Genetically Modi fied Animals 

0 Ti ssue Sharing (use of 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 □ Experiments done ent i re l y at another i nstitut i on 

NOTE: For experiments conducted entirely at another institut on please subm t the most recent approval not oe 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 entirely at VAGLAHS 

lo Program Project/Tr aining Grant 

Administrative approval only - no animals associated with this protocol. 

I O Breedin g Colony : i 
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. 

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 (,ACS;Cllre:;earch uc(a gdu}. An amendment application is NOT required if you are only removing personnel. 

Principal Investigator 

4)14§14§#%·l,i•ffiHa 
Email : 

Phone: 
Fax: 

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

I Prin cipal 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 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 
description of any experience obtained beyond tl1e required ARC/ DLAM training courses. If this individual does not have any relevant previous 
experience, please briefly descri be how he or she will be trained in the specific research techniques. 

i s a boa r d - ce r tified phys i c i an and 
Laboratory using the in v i vo canine mode l for the past 

has worked in the 

Dr . - i s a - with speci f i c clin ical and research interest i n voi ce disorde rs . 

Dr . has experien ce wi th al l aspects of this p r otocol, i nc l udi ng canine anesthes i a, can ine surge ry, 
neuromuscular stimulati on, intralar yngea l d i sse ction of laryngeal nerves , and i n v i vo phonation . ■has complete d 
the speci es- specifc tra i n ing on can ines. 

For the pastJ years ■ has been the co- di r ector of the 
or supervi se ne a r ly al l cani ne e xperiments. 

- • and performed 

2/19 

Obtained by Rise for Animals.
Uploaded to Animal Research Laboratory Overview (ARLO) on 12/21/2020



11/4/2019 RATS - Renewal Complete Form - Renewal: ~ 
Please list the duties (including specific procedures to be performed, as appropriate) that this person will perform involving live animals under this 
protocol. 

I 
Study d esign, animal surgery, intralaryngeal dissection , n euromuscular st i mulat i on, high- speed imag i ng, recording I 
o f experimental parameters, data analys i s . 

Will this person handle radioactive materials or radioactive animals? 

I No 

Co-Investigator 

Email: I 
Phone:_ 

Fax: I 
Status:-

What role will this person be performing in this protocol? 

Co-Investigator 

Which species will this person handle in this protocol? 

Dog 

Will tl1is person handle animal tissue in tllis protocol? 

No 

Will this person be involved witl1 Survival Surgery Procedures? 

No 

Will tl1is person handle rDNA and/ or infectious materials? 

No 

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

No 

Vi ew Person D etail 

UID: 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 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. 

Dr . is Associate Professor in the Departme nt of has special expertise 
with the electroni cs, imag i ng and data collectio n aspects of this proposal . primary duties wi l l be to implement 

I 

neuromuscular stimulation of canine lary.2:_gea l nerves, collect and analyze electronic a nd imagi ng,_d_a_t_a_ . _______ ~ 

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

wil l not be directly involved i n live animal surgery . will be primarily responsible for nerve stimulation 
using custom designed computer hardware a nd software, data acquis i tion, and implementation of computer software to 
control neuromuscular stimulation . 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Personnel 

41i1a~1a~:1-1.1•mED-
Email: 

~ 
UID: I 

Phone: Degree:~ 
Fax: Dept: I 

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

I Personnel 

Which species will this person handle in tl1is protocol? 

I Dog 

Will tl1is person handle animal tissue in tl1is protocol? 

I Yes 

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

I No 

Will tl1is person handle rDNA and/ or infectious materials? 

I No 

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

I 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/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. 

- isa who is spending a year in research in-between 
. has taken all required courses for animal handl ing, including dog species specific training. As part of 

I 

I 

I 

I 

I 

I 

I 
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-training in medical school, I has participated as an assistant i n numerous medical and surgical procedures in I 
i humans. 

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

!
All - duties are under the direct supervision o f Dr. wi l l assist during animal surgery under direct I 
supervision, including charting o f v i tal signs o f the a n ima l, and also perfo rm data g athe r ing and analy~s_i_· s_ . ____ _, 

Will tltis person handle radioactive materials or radioactive animals? 

I No 

Personnel 

DLAM Staff 

Email: I 
Phone: . 

. Fax: I 
Status: I Staff 

What role will this person be performing in this protocol? 

Pe rsonnel 

Which species will this person handle in tltis protocol? 

Dog 

Will this person handle animal tissue in this protocol? 

Yes 

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

Yes 

Will tltis person handle rDNA and/ or infectious materials? 

No 

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

No 

UID: 1999999998 
Degree: 

Dept: I DIV LAB ANIMAL MEDICINE 

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/OLAH training courses. If this individual does not have any relevant previous 
experience, please briefly describe how he or she will be trained in tlte specific research techniques. 

DLAM staff include board certi fied ve t erinar ians and veterinary technic i ans who all have previous experience with 
surgical proce dures with dogs . 

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

I Assist wi th pre and intra operative preparation. 

Will tltis person handle radioactive materials or radioactive animals? 

Yes 

Personnel 

Email: I 
Phone: I 

Fax: I 
Status: 

What role will this person be performing in this protocol? 

Personnel 

Which species will this person handle in this protocol? 

Dog 

Will tltis person handle animal tissue in tltis protocol? 

Yes 

Will this person be involved with Survival Surgery Procedures? 

No 

Will tltis person handle rDNA and/ or infectious materials? 

No 

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

No 

UID: I 
Degree: I 

Dept: 

Vie"' Person Detail 

Please provide a brief account of the person's qualifications and experience with tlte animal model(s) and procedures in this protocol. Please include a 
description of any experience obtained beyond the requ ired 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 tlte specific research techniques. 

I 
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■ has taken the required courses. 

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

Under the direct supervi sion of Dr. 
gathering and analysis. 

~ will assist during animal surgery and also perform data 

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? 

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 Surgery Procedures? 

No 

Will this person handle rONA and/ or infectious materials? 

No 

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

No 

View Pet"5on Detail 

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 the 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. 

working with the canine laryngeal model 
has a lso worked f o r the . years in t he 
- has previously perform 
s also the caretaker o f th 

in the Department 
Department o f 

of t his protocol including 
Laborato r y,_. __________ ...., 

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

[I wil l assist with all animal handl ing a nd surgical aspects o f protocol. 

Will tl1is person handle radioactive materials or radioactive animals? 

No 

Contacts 

Contact Type: I Emergency, _Ad_m_ in_is_t_ra_a_·v_e ____________________________________________ --1 

Home Phone: 
Mobile Phone: I 

Email: I 

Name: 

Home Phone: I 
Mobile Phone: 

Email: 

1. Funding Types (Check All That Apply): 

I O Department I 
I Gil' Extramural I 

UCLA Academic Senate I 
Gift I 

Funding 
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ID Other: 

Proposals 

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

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 Copt@cts apd 
~ Please note that the National Institutes of Health may be found by typing in the keyword "NIH"' when searching for an Agency Code. 

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, investigators review all of the proposed experiments pertaining to 
animals in the grant application to ensure congruence with the animal research protocol. Please detail DOV iocoo:;i:steucie:; between the araot and the 
(!rotocol in the spaces below. 

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.): 

I There are no inconsistencies. 

Rationale 

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

With this research we want to understand how the larynx works to produce sound in no r mal and abnormal conditions, 
and how to optimally treat abnormal conditions. When speaking, the muscles o f the larynx change the three­
dimensional shape of the vocal folds in complex ways, and this shape is thought to g reatly affect voice 
characteristics such as pitch, loudness, and quality. Previously, we successfully studied the roles of laryngeal 
muscles i n voice production. Now we want to study the effects of laryngeal muscle activation on vocal fold shape 
and how to treat vocal weakness and paralysis with vocal fold implants. We will study how laryngeal muscles control 
vocal f o ld shape and i ts consequences o n voice production . Then we will d esign implants that mimic those shapes to 
see if we can successfully rehabi litate a weakened o r paralyzed larynx . 

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

The larynx produces voice used in speech, singing, and non- speech communication. No rmal voice production requires 
the two vocal folds of the larynx to vibrate in a symmetric and regular manner. In vocal paresis o r paralysis, 
vibration is irregular due to asymmetry in mass o r tension between the vocal folds, a nd gap b etween the folds. 
Laryngeal paresis is now regarded as the most common etiology of dysphonia in humans and is more common than vocal 
fold paralysis . Common ailments such as a viral upper respiratory infection can weaken the Vagus o r laryngeal 
nerves and lead to paresis. However, there remain significant clinical challenges in the diagnosis and management 
of vocal fold paresis. In most instances the diagnosis of paresis is missed because of subtle abnormal laryngeal 
f i ndings. Whi le laryngea l paresis is now felt to be the cause of a majority of cases of neurogen ic voice problems, 
most clinicians have d ifficulty diagnosing the condition, let alone how to treat it. With this research, we hope to 
understand how the larynx behaves in laryngeal paresis and paralysis. We also want to understand how best to treat 
these conditions wi th vocal implants that mimic the shape o f vocal folds during normal phonation. 

The most important reason for lack o f understanding and consensus in the diagnosis and treatment o f laryngeal 
paresis is that it could not be previously studied in a laboratory model. The major hurdle was that laryngeal 
paresis could not be modeled i n the i n vivo setting. 
Our proposed research is unique i n that we are able to provide "graded stimulation" of the l aryngeal nerves to 
activate the muscles at any level of contraction, from no activation (grade 0 , paralysis state) to full activation 
(maximal g rade), to mimic any level of weakness (pares is) from subtle weakness to complete paralysis. We are able 
to do this because (1) we have developed the unique computer hardware and nerve stimulation software and protocols 
to provide graded stimulation, (2) we have the surgical expertise to perform distal laryngeal muscle activation by 
dissecting distal branches o f the laryngeal nerves and (3) we are allowed to us e the canine model, which has b een 
time t ested over nearly a century and is the best in vivo match to the human l arynx to study laryngeal physiology 
(see section 3 below). 

Our research work has direct translation into the diagnosis and treatment of human laryngeal diseases. For 
instance, we recently performed a study to evaluate the effects o f superior laryngeal nerve (S LN) asymmetry . The 
SLN innervates the cricothyroid (CT) muscle, which is the muscle needed to raise the pitch of the voice. The SLN is 
commonly injured during surgeries in the neck such as thyroidectomy. Many singing careers have ended due to SLN 
damage. However, it was unclear how unilateral SLN (CT) paresis could lead to dysphon ia . This was b ecause no study 
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of CT muscle paresis had heretofore been performed. We d id so, a nd we found that CT asymmetry leads to reduced 
lengthen i ng (strain) of the vocal f o lds , reduced vocal r ange with reduced pitch, and reduced speed of the vocal 
f o l d closure . There were also asymmetries of vibration seen on the surface o f the vocal folds. Thus , we were able 
to show for the first time how laryngeal paresis d i rect l y affects voice production and we were able to corroborate 
some clinical obser vat i ons made on this topic. Another study from this research protocol showed the d ifferent ial 
roles of the two vocal fold adductors (thyroarytenoid and lateral cricoarytenoi d) and concluded wi th determinati on 
of the most optimal procedure to treat vocal fold paralysis . Yet another showed how the larynx controls pitch and 
loudness. These are just a few examples of the studies that have already been perfo rmed that has d i rect translation 
to clinical medicine . The current l y proposed experiments have a even h i gher translational potential as we want to 
test i mpl ants used to treat human laryngeal paresis and paralysis. I mplants are currently the most common surgical 
treatment for vocal paresis/paralysis, but the results are not always optima l . The proposed experiments wi l l 
investigate why that is and how to mold the i mplants appropriately. These experiments are directly translatable and 
applicable to advancing human medical care by impr oving our un derstanding of laryngeal function and how to treat 
some dysfunct i onal states. 

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. 

Huma n lary ngeal physio l ogy h as b een mode l e d with computer models, s tatic geome t ric sha pe sys t e ms, exc ised h uman 
l a rynges, excised c anine l a rynges, and h uma n l a ryngeal non-invasive measu rements. Ou r -■■■■llaboratories have 
exp erienc e wi t h all of t h ese models a nd c u r r ently use t h e m app r opriately . 

Computer models c an b e u sed f o r pred ictive modeling o f voice p r oduction but t hey canno t yet a ccu r a t ely recreat e the 
mucosal wave o f the i ntact se l f - o s c ill a ting v o cal f o l d s, o r model the i n tricacies of multiple laryng eal mus c le 
ac t i vation, voca l fo l d c o l l ision, int eractions with the nearfield g l o tta l a irflow , and possible acoustica l 
i nterac tio ns with sub - a nd s upra- glottal syst e ms. 

I ndeed , s uch computational models require validatio n wi t h d irec t in vivo measu reme n ts, as pro p o sed i n t h is 
i nves t i gation . Direc t meas u rements are needed t o improve c omputer models, which wi l l u lti mately r e duce t h e n umber 
o f animals needed fo r v o i c e resea r ch . 

Exc ised l a rynge a l models (p ost-mo rtem h uman o r animal l ary nx ) do not h ave the s ame me a s urabl e muco s a ! wa v e moveme n t 
t hat occu r s from stimu l a tion o f the rec u r rent l aryngea l nerv e, no r can t h e y model active mu s c le c o ntraction, 
i nc l uding vocal f o l d s tiffeni ng, s horten i ng, a nd b ulg i ng whe n mu s c le is a c tivate d . Most i mpo rtantly , t he 
t hy r o arytenoid musc le action (the most i mp orta nt musc le i n p hona t i o n ) cannot be replicated i n excised l arynges as 
it requires act i ve mu s cle c o ntrac t i o n (while o ther muscles ac t i o ns can be app roxima ted with s u tur es ) . Only in v ivo 
nerve stimu l a tion c an activate t he musc les i nto t h e p osture r equ ired for vo i c e pro d uction . 

F i nally, t h e proposed resea r ch me thod employs i ntric a t e mic r o s u rgery o f t h e l a rynx and i nvasive c o ntrol o f 
l a ryngeal p hysio l og i c al variables t h at cannot be obtained in h uman s ub jec ts. Other in vivo a nima l mode l s ( s uch as 
p i g and s heep) d o no t s hare t he same neuromus cular anatomy a nd are n o t ame nabl e t o micro surg i c al d issection o f 
nerves and t he shape o f the voca l f o ld tra c t needed for p hon at i o n. Rabb i ts and pigs a r e a lso u sed i n our l abs, 
however only tissue eng i neering t ype exp eriments o r non-specific phonation experiment s are p o ssible current l y in 
t hose animals, a s neu r omuscu l a r s t i mu l a tion o f ind i v i dual mus c les and recordi ng o f v o cal f old motion a nd p o sture 
chang es i n n o t p o ssible. I n add itio n, in rabb its the l a ryn x i s t oo s mal l t o perfo r m the t ypes o f exper ime nts 
p rop o sed i n t h is study s uch as effects o f voca l f o ld i mpla nts o n voice. Mice a nd r a ts h ave been u sed i n l a ryngeal 
research i nv esti gating whole l arynx transpla nts and ner ve regeneratio n experiments, but not to study vo i c e 
pro d uction, aga i n b e c ause of the i mme n sely smal l size of t h e larynx a nd ne u r omusc u l ar struc tures in t h ese spec ies. 

The in v ivo cani ne larynx has d i mensio ns and p hysio l o g ic properties similar t o t h at o f t he human larynx. Therefo re, 
only anesth etized c anine i n viv o phon a tio n a llows f o r t h e cont r o l o f independent v a riables (ind ividual mus c le 
ac t ivation) a nd the a b i l i ty t o measu re d epende nt variables (acoustic s, aerody na mi c s, vibration ) i nva sively . 
Phy l o genetica lly l ower species d o not h ave l arynges with similar properties. Moreover, t he canine l a rynx i s u niq ue 
i n its a bility t o allow a d e quate contro l and measu reme n ts for vario us aspect s o f l a r ynge a l physio l ogy, especially 
with reg a rd t o the ~111-"tane ous c o ntraction, stiff ening , a nd bulging o f t h e me d ial surface o f the v oca l f o ld 
t hy r o arytenoid (TA ) muscle. It is also the only model i n wh ich the abil i ty to d issect and stimu l a te individual 
branc hes t o t h e intrins ic l aryngeal mu s cles has been d e monstrated and perfec ted . Due t o near perfec t s i ze match to 
t he h uman larynx, the canin~del also a llows f o r investigatio ns o f vocal f old implan ts to t reat paresis and 
p a ralysis. Fo r t h;~ne rea s on~ the cani iis the most frequ ently used in vivo phonato r y mode l , and the most 
app r opriate f o r Lt liis prop o s~d research, a s evidenc ed by nearly a centu r y o f voice r esearch u sing c a n ines. 

We c o ntinue t o heed t o d o t h ese i n viv an i ne experiments t o f u rth e r unde r sta nd v o i c e pro d uction a nd treatment o f 
voice diso rders. SpecificaJ& we need mo re d ata o n h e mila ryngeal pho nation a nd more i nfo r mat i o n o n how vocal f o ld 
me d ial surface shape affec:~~ the v o i c e. I n t h e p ast ye a rs, we have mad e g reat strides in d iscovering the i ntr icat e 
r o les of l ary ngeal n<:l.dulr muscl es i n f ac i l itat ing a tremendous vari ety o f p honation p o ssible. These finding c o u ld 
n ot h a ve been made i 1·. a x viv o o r comp~111models. However, what we learn f rom i n v i v o c a n ine exp erimentatio n we 
u se t o improve the compu r mode l s. 

Many i mprovements in surg ical t reatme n t of human laryng eal d i s o r d ers, s uch as t reatme n t o f s p asmodic d y sphonia, 
l a ryngeal papil loma, and v oca l f o ld p aralys i s ( j u s t t o name a few d iso rders ) , have come direc tly f r om cani ne 
experiments perfo rmed i n our l abs at -

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. 

I n t h e labo r a t ory we wi l l stimulate e ach o f the muscles o f t he larynx, i nd i vidually a nd i n various c ombinat i o ns, t o 
i nves t i g ate how eac h musc le, o r c omb i na tion o f mu s c les (1) c o ntro ls t h e s hape o f the vo c a l f o l d f o r v oice 
pro d uction (2) a ffec ts t h e s ound tha t is produced, and (3) c o nro ls the vibr ato ry pa t t ern o n the voca l f o ld s u rfac e. 
We will a l s o test the eff ects o f various s urgical i mpla nts on voice pro d uction . These investigations will help u s 
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understand how musc l es of the l arynx normally work to p r oduce vo i ce, how they a f fect voice when they are d i seased, 
and the optimal i mpl ants to return the voi ce. 

2 . Provide a complet e descript io n of: (a) all activ it ies involv ing the use of research animals; ( b) a scient ific j ustification fo r the 
t ot al number of animals required to conduct t his study. The number of animals justified in this section must m atch t he t otals 
in the Pain Category Assignments. To t he ext ent possible, assign all animals t o experimental groups, w hich can be easily 
d isting uished by the independent variables defining each group (e.g.,drug dosages, t ime points, cont rols, etc. ) . Clearly 
indicat e the number of animals needed per group and explain how gro up sizes were determined, eit her(i ) by statist ical 
analysis, or ( ii) w here statistics are not appl icable (e.g., t eaching labs, feasibility stud ies, antibody production, et c.), on the 
basis of other considerations (e.g ., student/animal ratio, tissue y ield per animal, ant igen/animal ratio, prior experience, 
etc. ) . If statist ical analysis is employed to determ ine t he number of animals required, p lease specify t he statistical m ethod 
used. 

This research is a multi-year comprehensive effort to understand the vibratory, aerodynamic, acoustic, and 
perceptual sequelae of laryngeal as ymme try, and to generate a scientific basis f o r optima l trea tment o f glottal 
insufficiency. Asymmetric laryngeal activation in laryngeal ne u r omuscula r diseases such as vocal fold paresis and 
paralysis alter the flow-structure interaction within t h e glotti c channel and affect acoustic and aerodynamic 
parameters such as f undame ntal frequency (F0) , phonation onset pressure/airflow relationship, stability o f the 
laryngeal vibration to increasing subglottal pressure, and voice quality. Understanding the f undame ntal mechanisms 
that control these parame t ers is necessary t o treat vocal fold insuffici ency from neuromuscular disease. 
Unfortunately, these mechanisms are poo r ly understood, which limits our ability to optimi ze treatment f or this 
disorder. 

In ou r previous investigations using t h is uniqu e in vivo canine model, we developed the technique o f automated, 
independent stimulation o f multiple dista l l aryngeal nerves, such that individual laryngeal muscles could b e 
stimulated at any level o f activation (\\graded stimulation") so that the phonatory effects of any leve l o f muscle 
activation, from dense paresis to no r mal, could be investigated. We developed the technique where concurrent 
stimulation of up to 6 individual laryngeal nerves allowed us to test 320 distinct laryngea l neuromuscular 
activation states in a single larynx, which greatly reduced the n umber of animals needed f or experimentation. 

However, while our previous studies were performed in a normal, symmetrically activat e d l arynx, and increased ou r 
understanding o f a n o rmally active larynx, patients with laryngeal paresis and paralysis suffer from asymmetrical 
activation. Currently, significant g aps exist i n our understanding o f variables such as the d e g ree of l eft/right 
asymmetry and glottal chan nel shape chang es that lead t o abnormal flow/pressure relationships, abnormal vibratory 
patterns, and perceptible changes in voice qual ity. This continuation proposal therefore expands o n our previous 
studies to f ocus on laryngeal asymmetries and how to treat them. 

General Methods : 
On the d ay o f the experime nt , the canine wil l be pre-medicated in·······and transported to the surgical 
suite. After an intravenous (IV) line is placed, the subject will be induced with prop o fol and e ndotrach eal tube 
used to i ntubate the trachea. Ge neral anesthesia with isoflurane is t h e n commenced. The animal is place d on the 
surgical bed and vital signs monitoring devices are connected. 

The neck is prepared for surgery then microdissection of t h e distal laryngeal nerves, placement of nerve- fitting 
tripolar cuff e l ectrodes, and a u t omate d stimulation o f the laryngeal nerves are commenced. Our primary focus is on 
clinically relevant scenarios o f laryngeal paresis/asymmetry [laryngeal muscles TA (thyroarytenoid), LCA/IA 
(lateral cricoarytenoid/interarytenoid), CT (cricothyroid), i ndividually and i n combinations). CT activation is 
implemented by stimulation o f 
the external branch of t h e SLN. 

A trache otomy is performed and an endot rach eal tube placed through the tracheotomy . A suprahyoid pharyngotomy is 
then performe d t o expose the l arynx i n the neck ex t ernally so h igh -speed video of t h e vibrating larynx can be 
performed. The l arynx is stimulated via electrodes placed in resp ective nerves. The foll owing indep endent variables 
are tested: (1) graded neuromuscular activation of selected muscles or muscle groups, (2) airflow levels, (3) 
implant stiffness and (4) implant media l surface shape. 

Output variable meas u red i nclude: (1 ) High speed imag i ng of the vibrating vocal folds (2) acoustic signals using a 
hi-fidelity microphone (3) subglottal pressure. High speed video will b e used to analyze vocal f o l d shape changes 
due to stimulation (voca l f old length, contour, etc . ) and the acoustic signal will be analyzed for freque ncy, 
loudness, vocal quality e tc . 

Data analysis and interpretation: 
Due to the limitation i n the number o f a n i mals that can be ethically used f or each experime nt and b ecause data o f 
this type are relatively unique, power calcu lations are not available. Regression analysis will be performed 
whenever possible o n the meas u red and d erived data. Fi ndings will be d escriptive a nd compared with t h e literature 
regarding acoustic, aerodynamic, pre-phonatory posturing , vocal f o l d vibration, and vocal quality. 

Specific Aims and justification f or the number o f animals reques t e d: 

A. 
Propose d studies towards Specific Aim 1: Quantify the effects of laryngeal asymmetry on acoustics, aerodynamics, 
vibration, and voice quality . 

In vivo canine preparation: Fu ll larynx experiments wi l l be undertaken and high- speed video recordi ng of the 
vibrating larynx will b e obtained from a superior view. 
Independent variables: The independent variables and conditions t es t e d are displaye d in Tabl e 1 below. For these 
neuromuscular exp eriments 4 ( f our) combinations of muscles will b e studied, mimicking clinically rel evant paresis 
conditions: TA only, LCA/ IA only, combined TA+ LCA/ IA mimicking various levels o f RLN paresis, and combined TA 
+LCA/ IA + CT mimicking various levels o f vagal nerve paresis (Ex periments 11 - 4). Each muscle o r muscle combination 
will b e stimulated over 1 0 levels of g raded stimulation from threshold (< 10% activation) to ful l activation 
(100%) . Three airflow levels will be used (500, 700 , 900 ml / s) because a larger g lotta l gap at the lower muscle 
activation levels will require higher airflow to achieve phonation. Based on our previous research, we expect this 
airflow range to result in phonation onset i n nearly a l l activation conditions. Each condition will be tested wi th 
all other adductor muscles at 3 activation l evels (80, 90%, and 100%), to explore a range o f "normal" activation 
levels, a nd t hree CT activation l evels (0% , 50%, 90%), to test a range of vocal fold strains. Thus, a total o f 270 
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unique neuromuscular activations states will be tested per canine per each muscle or muscle combination. 

Table 1: 
Experiment 1. 
Experiment 2. 
Experiment 3. 
Experiment 4. 

B. 

Canines 1,2: 
Canines 3, 4: 
Canines 5, 6: 
Canines 7,8: 

Effects of TA asymmetry on acoustics, aerodynamics, vibration, vocal quality 
LCA/IA asymmetry 
TA+ LCA/IA asymmetry 
TA+ LCA/IA + CT asymmetry 

Proposed Studies Towards Specific Aim 2: Perform a comprehensive, quantitative analysis 
of the neuromuscular control of vocal fold medial surface (glottal channel) pre-phonatory shape and 
the resulting vibration, using combinations of intrinsic laryngeal muscle activations representing a wide range of 
paresis states from normal activation to laryngeal paralysis. 

In vivo canine preparation: To evaluate the effects of neuromuscular activation on vocal fold medial 
surface pre-phonatory shape, hemi-larynx preparations will be used. High-speed video recording of posture changes 
will be obtained from the medial view (looking straight at the vocal folds from the perpendicular axial plane). 
One-half larynx is removed to fully visualize the medial surface of the vocal fold). 
Independent variables: The independent variables and conditions tested are displayed in Table 2. For 
these neuromuscular experiments, there will be 3 neuromuscular input variables and their combinations: TA, LCA/IA, 
and CT. For the non-phonatory experiment (#5) designed to capture the static glottal pre-phonatory posture without 
airflow (Canines 9-10), each muscle will be paired and tested over 7 levels of graded activation from threshold to 
full activation (8 levels including the no stimulation condition) while the third muscle is activated at a constant 
level. We can reduce the number of canines needed by performing all non-phonatory posture measurements for all 
muscle combinations in a single canine, with a second canine tested for assessment of inter-animal variability 
(Canines 9-10, see Table 2). Experiments 6-8 (canines 11-16) are dynamic experiments with airflow and measurement 
of phonation which take a significant time to accomplish and all muscle combination cannot be performed in the same 
animal due to time limitations and combinations of nerves dissected and divided. 

Table 2: 
Experiment 5. Canine 9, 10: Muscle pairs tested: LCA/IA versus CT 
Experiment 5. Canine 9, 10: LCA/IA versus TA 
Experiment 5. Canine 9, 10: TA versus CT 
Experiment 6. Canine 11, 12: LCA versus CT 
Experiment 7. Canine 13, 14: LCA/IA versus TA 
Experiment 8. Canine 15, 16: TA versus CT 

C. 
Proposed studies towards Specific Aim 3: Systematically evaluate the role of implant stiffness and medial surface 
shape, and their effects on acoustics, aerodynamics, glottal vibration, and vocal quality. 

In vivo canine preparation: To evaluate the phonatory effects of implant stiffness and medial surface 
shape, full-larynx preparations will be used. A rectangular type I thyroplasty window will be made on the left 
thyroid cartilage at the level of the glottis to allow access to the paraglottic space, and thyroplasty implants 
will be inserted through the window to a depth of insertion that brings the medial edge of the membranous vocal 
fold to the glottal midline (a line drawn from the anterior commissure to the midpoint of the posterior cornmissure) 
as viewed endoscopically from above. Implants will be fabricated as described previously by mixing a two-component 
liquid silicone polymer solution in ratios that result in the desired stiffness. Independent variables are implant 
medial surface shape and implant stiffness. Four implant shapes and four implant stiffness levels will be tested. 

In each canine, the efficacy of implants will be evaluated in 4 modeled neuromuscular paralysis states: (1) TA 
paralysis (2) LCA/IA (3) TA+LCA/IA (RLN paralysis), and (4) TA+LCA/IA+CT (Vagal paralysis). Experiments 9-12 
address the question "which implant stiffness is better" by evaluating 4 implants with a fixed medial shape but 
differing stiffness. Experiments 13-16 address the question "which implant shape is better" by evaluating all four 
implant shapes with same stiffness (Table 3). 

Table 3: 
Experiment 9. Canine 17, 18: Divergent implant, 4 stiffness levels 
Experiment 10. Canine 19, 20: Convergent implant, 4 stiffness levels 
Experiment 11. Canine 21, 22: Rectangular implant, 4 stiffness levels 
Experiment 12. Canine 23, 24: Rounded implant, 4 stiffness levels 
Experiment 13. Canine 25, 26: 4 implant shapes, 1 stiffness level 
Experiment 14. Canine 27, 28: 4 implant shapes, 1 stiffness level 
Experiment 15. Canine 29, 30: 4 implant shapes, 1 stiffness level 
Experiment 16. Canine 31, 32: 4 implant shapes, 1 stiffness level 

Additional Notes: 

All drugs used are pharmaceutical-grade. 

All animals will be obtained from commercial vendors who have bred the animals specifically for research purposes. 

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. 

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

Species: I Dog 

Strain or Breed (if applicable): Mongrel 
Average Weight: 20 lbs 

Sex: Mixed 

Pain category: D 

Number of Animals Needed for the 3 Year Period: 32 

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. 

D Re stle ssne ss I 
D Voca l iz ing I 
D De c reased o r i mpa i r e d mobi lity I 
D Con j unct i vitis, corneal ede ma , photophobia I 
D Licking, biting, or guardi ng a painful a r ea I 
D Failu re to groom, unkempt appe a r ance I 
D Open sore s / nec r ot i c s kin les i ons I 
D Loss o f appeti t e I 
D Weight loss. 

Perc e ntage weight loss (max a l l owable 20%): 

IGt Other : N/ A as this is a te r min a l p r oce dure. An i ma l s monitored as d e scribe d in t he Surge ry sect i on . 

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 .a.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. 

Not a pplicabl e 

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: 

As a l so mentioned ear lie r , our labor ato r y has expe r i enc e wi th a ll larynge al models us e d f or i nvest i gations of 
laryngeal physio l ogy : compute r models , static geometric shape systems, e x cise d human laryn ges , exc i sed cani ne 
lar ynge s, and human lar yngeal n on- invas i ve measureme nts . 

Computer models cann ot yet accurately r ecreate the mucosal wave o f the intact, s elf - oscil l a ting voca l f olds-much 
less model the i n t ricacies o f vocal f o l d col l is i on, interactions wi th the near f ie l d glotta l a i rf low, and poss i b le 
acoustica l intera ct i ons wi th sub- and supr a - glottal syste ms . Computer mode ls a re based on in v i vo e xper i men ts; 
howe ver such i n vivo inve s tigation s have ne ver b e e n performe d . The re f o r e, t his in v i vo s t udy is nece ssar y . Howe ver, 
thi s study wi l l ult i mate l y i mpr ove computer models, which wil l the n l e ad to reduction i n the need f o r anima ls f o r 
expri me ntation . 

Excise d l a r ynge a l mode l s do not ha v e the same measurable mucosal wave move ment that occurs from st i mulation of the 
recurrent l aryngeal nerve , nor can they model acti v e muscle cont r action, including vocal f old stiffening a n d 
bul g ing . 

F i n a lly, the proposed r esear ch method e mpl oys i n t ricate microsur g ery o f the lar ynx a nd invas i ve control o f 
la r ynge a l physio l og i ca l v a r i ables that cannot be obtai ned i n huma n sub j ects. There f o r e, on ly anestheti zed cani ne in 
vivo phon ation a l lows f o r t h e control o f i ndepen d ent va r iables a n d the abil i ty to measure depe nde nt var i abl es 
invas i ve l y . 

The in v i vo canine l a r ynx has dimens i ons and phys i ologic p r operties s i mi l ar to that o f the human larynx. 
Phyloge net i ca l ly lower species do not have l a ryn ges wi th s i mi l a r p r operties. More over, the c a n ine l a r ynx is u n ique 
in its abi l i t y to a l low ade quate control and mea sureme nts for va r ious aspe cts o f l a r ynge a l phys i o l ogy, e special l y 
with reg a rd t o t h e simulta ne ous cont r action, s tiffening, and bul ging o f the media l surface o f the thyroaryte noid 
(TA) muscle . I t i s a lso the onl y mode l i n whi ch the abi l ity to d i ssect and stimulat e individual b ranches t o the 
intrins i c l aryngeal musc l es has b e e n demonstrated . 

Fo r the se reasons , the can ine i s the mos t f requent l y used i n vivo phonatory model, a nd the most appropr i a t e for 
thi s proposed rese a r ch . 
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B. Please discuss why the procedures cannot be further refined in order to minimize potential pain and/or distress to 
animals: 

The experiments will be performed unde r general anesthesia. 
We will monitor the vital signs (blood pressure, oxygen saturation, heart rate, temperature, expired CO2 levels) 
closely to ensure adequate levels of anesthesia. We wi ll use a warming blanket and a heating pad and monitor core 
temperature using a rectal thermometer. Eyes will be taped shut to prevent dessicati on . At the end of the surgery 
the animals wil l be humanely euthanized (note that all surgeries are non- survival surgery). Therefore, we wil l take 
all known and necessary measures to minimize potential pain and distress to the animals. 

As per veterinary recommendation, to decrease the possibility of adverse events caused by blood pressure 
abnormalities, we will incorporate an invasive blood pressure monitoring equipment provided by DLAM vet staff. 

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

Minimum numbers o f animals needed to assess validity o f each experiment is requested. Thus, two animals are 
requested per exp erimental condition, the minimum needed to demonstrate validity of experimental findings between 
animals. In addition, i n each experiment, we will combine as many study questions as possible {i.e. study multiple 
muscles at once) so fewer animals are needed to answer multiple scientific questi ons. 

Pain Literature Search 

The following questions must be answered for animals listed under Pain category D 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 recommends the use of keywords that are specif c to the painful/distressful procedures you will be conducting 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. 

~ Pubmed (Medline) 

D PsychINFO I 
D Altweb I 
D UC Center for Alternatives I 
D Animal Welfare Information Center I 
D BIOSIS I 
D Current Contents I 
~ Other: I 
IS I Web of Knowledge 

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 conducting, 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 protocol involving these experimental variables: 

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

Keywords used: 

Two Databases: 
PubMed (Medline) 
ISI Web of Knowledge 

Keywo rds Used: 

(dog OR canine) AND voice production AND nerve stimulation AND (pain OR distress OR a lternatives OR welfare) 

** 0 publ icati ons in PubMed 

** 1 publ icat i ons in I SI Web o f Knowledge. 

Neuromuscular stimulation was applied to the thyroarytenoid o r lateral cricoarytenoid muscles in the patients 
during extended phonation, and measures were made of fundamental frequency and sound pressure leve l in the 
stimulated and nonstimulated conditions. 

This study was done in humans with simple direct stimulation of two laryngea l muscles via EMG needles. Not 
applicable to study vocal fold shape changes during phonation o r to test efficacy of surgical implants . 
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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 conducted within 2 months of submission. 

I 1/31/2019 I 

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

I 1966 - present (PubMed) . 1864- present ( ISI Web o f Knowledge). 

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)? 

~ 

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

~ 

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

The animals may be excluded from undergoing surgery if for any clinical findings that may preclude successful 
surgery a nd implementation o f experimental protocol (e . g ., if behavioral changes or signs of illness such as l oss 
of appetite prior to the surgery are observed). ADLAM veterinarian wil l be consulted prior to exclusion. 

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

D Temperature Range (s) I 
D Humidity I 
D Light Cycles I 
D Bedding/ Litter changing schedules I 
D Water (e .g., sterile or deionized) 

D Special diet/Fee d i ng schedule I 
O Deprivation of f ood and/o r water for reasons other than surgical preparation 

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

N/A 

7. Environmental Enrichment: UCLA vivarium staff provide environmental enrichment to all species (please refer to the ARC pojjc'UW, 
Enyjronmental Enrjchment}. 
a. If you request to provide additional or alternative environmental enrichment, please describe the environmental enrichment below. 

N/A 

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

I Pair housing is acceptable whenever possible. Pa i r housing may include other social species, such as pigs. 

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. 

N/ A 

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 des ignee) euthanize animals found to be sick or injured for me: 

0 I request that the DLAM veterinarian (or his/her des i gnee) euthanize my animals for me i n accordance with 
his / her veterinary discretion at the time that they are found sick or injured. This decision will only apply 
to animals i n cages that I've marked with a green euthanasia sticker on the cage card. DLAM will notify me o f 
the euthanasia by email after the fact. 

I understand that I remain responsible for monitoring o f my animals, in accordance with my approved protocol and 
with the ARC Policy o n Responsibili~ £or Monitoring, Laboratorr. Animals . 
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I will treat or euthanize animals: 

® I assure the ARC that I will promptly respond to Veterinary Health Case notifications regard ing my animals, as 
required by the ARC Pol i cy on Noti£ication of Investig,ators with Sick or Injured 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. Sh1dy: 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. SU!'.!JfilV. Area - Survival (where recovery surgery will be performed). 
5. ~.ei;v. 4Cl:il - 1':11111-:ilmt:il!ill (where terminal surgery will be performed). 

Building Room Species I Location Type - Dog Surgery Area - Non-Survival 
Reason: 
Surgery, neuromuscular stimulation, induced phonation, high-speed photography, acoustic and aerodynamic recording, will be 
done in this room. 

Only non-survival surgery is proposed in this protocol. 

The study area is tt that permanently houses all the bulky eQuipment needed for these 
experiments (high-speeo cameras, pnonac,on apparatus, hi-fidel ty recording dev ces). The experimental apparatus is delicate 
and sensitive, calibrated to the study area, and cannot be moved to another location. 

We are unable to use"' surgery area because these studies reQuire eQuipment and built-in apparatus/structures that cannot 
be moved from anima ab room--In fact the-· animal lab roo~ 

There are mu ,p e dedicated mes o a a and control cables ror sumu,ac,on, recoramg, ana 
automatea control or a1111ow and neuromuscular stimulation. <:ables run over the instruments, down a large aluminum cage 
structure built around the surgical table, and onto the surgical table. Multiple cables run back to the computer to measure 
acoust cs, aerodynam cs, and high speed v deo. All this apparatus cannot be dismantled and recreated in another locat on. A 
dedicated laboratory is needed and exists in 

unassigned Dog 

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 din 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 Policv on Use of Pharmaceutical-Grade Com~ounds reQuires 
that investigators use pharmaceut cal-grade compounds whenever they are available, even in acute 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-ster ilized pr or to use. 

Please do not list euthanasia drugs in this section. 

I 
I Drug/Compound Name: I Buprenorphine 

I Species: Dog 

I Medication Type: Analgesc 

I Dose or Concentration: 0.01 - 0.02 mg/kg 

I Volume: 
I Frequency: I Q6h as needed 

Route: im 

Length of treatment/administration: 
Purpose: Pre-Operative/Intra-Operative 

I 
I Drug/Compound Name: Isoflurane 

I Species: Dog 

I Medication Type: Anesthetc 

I Dose or Concentration: 1 1-3% 

I Volume: 
I Frequency: Continuous inhalational during surgery 

Route: other: Via tracheal intubation 

Length of treatment/administration: I Intraoperative 
Purpose: I Pre-Operative/Intra-Operative 

I 
I Drug/Compound Name: I Propofol 

I Species: Dog 

I Medication Type: Anesthetc 

I Dose or Concentration: 6-8 mg/kg 

I Volume: 
I Frequency: I Once for induction of anesthesia 

I I iv 

I 
I 

I 

I 

I 
I 

I 
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Route: 
Length of treatment/administration: 

Purpose: Pre-Operative/Intra-Operative 
Other: Induction of Anesthesia 

Drug/Compound Name: Cephazolin 
Species: Dog 

Medication Type: Other 
Dose or Concentration: 25 mg/kg 

Volume: 
Frequency: once 

Route: im 

Length of treatment/administration: 
Purpose: Pre-Operative/Intra-Operative 

I 
I Drug/Compound Name: I Dexamethasone 

I Species: Dog 

I Medication Type: Other 

I Dose or Concentration: 0.5 mg/kg 

I Volume: 
I Frequency: I Once after intubation 

Route: iv 

Length of treatment/administration: 
Purpose: Pre-Operative/Intra-Operative 

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. 

I 

1. Species : 

I Dog 

2, How will animals be euthanized? 

I No n - Phy s i cal Me tho d 

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

a. Please indicate the appropriate physical method. 
l other : Ani mal s will also undergo removal o f the larynx and trachea as confi r ma tor y method. 

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

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

I 

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

I 

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." 

I 
I Drug Name: I Veterinary Grade Pentobarb tal 

Species: I Dog 

Dose or Concentration: I 100 - 200mg/kg 

Route: I iv 
Purpose of Drug: I Euthanasia 

I 

I 

I 

I 

I 
I 

I 

I 
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Tissue Collection 

Please enter the following infonnation regarding tissue collection for the protocol. See ARC Polig,: on Blood Collection from Laboratorv Animals. 

1. Tissue To Be Collected: 

IO Blood I 

I 
Ii!' Other Collected : 
exper i ments 

Larynx a nd trachea; for add it i ona l neuroanat omi c studies o r for use in exc i sed larynx 

I 
2. Frequency of blood and/ or other tissue collections: 

I o nce after e uthanasia. 

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

l o ne laryn x a nd upper portion o f the t rachea . 

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

I 
The larynx will b e removed usin g standard laryngect omy techniques . I t will b e extract ed wi th a por t ion o f t he 
trachea attached. I 

5. Describe how anemia and infection will be prevented. 

I N/ A I 

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 PoliOC!lf! 
sucvival suro.s:rv in Hice Rats and Birds· 
Non-survival surgeries of extended durat on or procedures otherwise l ikely 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 Polig,: 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 Co n d i t i o ning I 
I lil' Fasting: Eig ht (8) Hours I 
lo Other: I 
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 
Neuromuscular Blocking Agents. 

~ 

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. 

filf Respi rat i on rate I 
filf Hear t r ate I 
D EEG I 
D EKG I 
filf Muscul ar relaxat i o n I 
filf Posit i ve toe pinc h I 
filf Corneal reflex I 
filf Col or of mucous membranes I 
filf Other : I 
Pulse oximetr y, expired CO2 

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 t ha t surg i cal preparati on will be perfor med as o utl i ned above. 
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0 Not applicable, as this protocol includes only n on - survival surgeries f or f<~hi ch aseptic technique is n o t 

required. 

PLEASE NOTE: Any deviation from the policies above~ be detailed and scientifically justified in the space below. 

We already f o l low all of the i tems l isted above a lthough o n ly non-survival surgery is proposed. I n the las t 
version of this protocol, the ARC requested the following and we plan to continue to follow this protocol: 

1 . Prep the animal and perform the surgery aseptically for the animal preparation and surgical exposure portion of 
the experiment. Ani mal preparation and surgical exposure of the lar ynx invo l ves the first half (about 3 hours) of 
the proposed experiments. 

2 . For the laryngeal stimulation and data measurement part of the experiments, there are many i nstruments that 
cannot be sterilized. For example, the delicate nerve stimulation electrodes, glass prisms used to provide 
stereoscopic views for the high speed photogr aphy, and the subglottal tubes and instrument system used to measure 
pressure a nd acoustics cannot be sterilized. These can be cleaned by soaking in alcohol and rinsing under clean 
water. Sterilizing these equipment places undue burden on the feasibility of this proposal as these instruments 
a re expensive and can break during the sterilization process. Thus we wi l l use clean conditions. 

3 . The ARC was concerned about r isk o f intraoperative infection . However, please be aware that our lab has the 
most eeyerience i n the world using this animal model, and we have been routinely performing similar experiments in 
over • without development of a single case of intra-operative infection . However, to further allay the 
concerns of the ARC, I wi l l continue administration o f a peri-operative dose o f antibiotics and steroids. 

i. Cephazo l in 1 gram prior to incision. 
i i. Dexa methasone prior to incision . 
i ii. Aseptic a n imal prepararation and surgery (about 3 hours) on the larynx, then clean experimentatal conditions 
(clean gloves, gown, cap worn by personnell, a l l i nstruments clean) during l aryngeal stimulation and data 
measurement (about 3-4 hours) 

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 hypothennia, 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 proper1y, heating lamps and electrical heating pads may cause thennal injury to the animal. Therefore, describe 
precaut ons taken to prevent hyperthennia. 

(a) A wate r c i rculating heading pad is used. 
(b) A wa rm a ir b lanket above body. 
(c) Rectal temperature is checked at a l l times. 
(b) Use of normal saline solution 5-10 ml/Kg/hr IV. The rate wi l l be typically 5 ml/Kg/hr and adjusted as needed 
(e.g. for l ow blood pressure) 
If a higher rate than 10 ml/kg/hr is i ndicated, a DLAM veterinarian wi ll first be consulted, and his/her 
directions f o l lowed . 

6. Surgical preparation of the surgeon must include: 

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

® I assu re the ARC t ha t surg ical preparation will b e perfo rmed as outlined above. 

Q No t applicable, as this protocol includes only n on - s ur vival s ur geries f or v h i ch aseptic technique is n o t 
required . 

7. Instrument preparation must be performed by: 

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

® I assu re the ARC t h a t instrume n t preparation wi l l be perfo rmed using o ne of t h e me thods outl i ned above. 

Q No t app li cable , as this pro t ocol inc ludes only n on - surv ival s ur geries f or v h i ch aseptic techniqu e is n o t 
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: 
Non-Survival: I Up to 8 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. 

N/A 

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

We have pro p o sed t hat thirty- two (32) researc h - bred mo ngrel can ines, approximately 12 -18 months o ld 
and 15- 25 kg i n weight , b e used in t hi s research . Of these t h irty-two (32 ) canines, it is prop osed 
t hat t wenty -four (24 ) be u sed for ful l larynx experi ment s (Experiments #1 - 4 , 9 - 16) , and eight (8) b e u sed 
f o r h e mi- l arynx experiments (Experiments tS-8; see Research St rategy section ) . The age rang e o f the 
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c a n ines span the t ypical ear l y adul t r a nge, i n ord e r to obtai n cani n es with heal t hy adequate l y sized 
l a r yn g es. 

On the day o f the experime n t , the c a n i ne wil l b e p r e-medi cated i n tramuscu l a r ly wi th Bupr enex in the h ous i ng a r ea 
and t hen transpo rted t o t he l aborato r y . An i ntrav e n ous l i ne will be 
placed i n t he l a borato r y and Propof o l wil l b e used f or i nduct i o n of anesthesia. After i nduc tio n, t he 
a n imal wil l be p l aced s up i ne o n a n o perating tabl e, a nd wi l l be intubated t hrough the mouth wi t h a n 
endotracheal t ube . Gener a l a n esthesia wi l l b e maintain e d wi th isof l ura ne (1 - 3%), and i ntr a venous 
Propofol as need e d, to pre ven t re f l exive response to cor n ea l stimulation, o r other s i g ns o f i na ppr opria t e 
l e ve l of anesthesia, as monitored by r espir a t o r y rate, heart rate, muscular re l axation, p ositive t oe pin ch, 
co l o r of mucous membr a n es, a nd pu l se o x imetry. I nt r avenous dexamethaso n e wi l l b e give n to decrease p o ssible nerve 
and voca l fold swel l i ng . Core temperatu r e wi l l 
be ma i n tai ned wi th a warmi ng b l anket and measured wi t h a rectal thermometer. Oxygen saturation 
and expired CO2 wi l l b e monitored. 

DLAM ve t staf f wi l l catheteri ze t h e femora l ar t e ry f o r p l acemen t of b l ood pressure monitoring system. 

After ade quate i nduction o f g e n eral anesthesia, the a n ter ior n eck skin wi l l be shaved, prepped wi t h 
betadi ne and dra p e d i n a ster i l e f ashion for sur ge r y . A midl i n e skin i n c ision wi l l b e made a nd surgical 
d issec tion wi l l b e performed t o expose the trachea, laryn x, t he s upe r i or l aryngeal nerv es (SLNs), and 
the recur r e n t l a r yn gea l nerves (RLNs) . A l ow trache ostomy wi l l b e made a nd an e ndotracheal t ube wi l l 
be placed for i ntr a-ope r a tive ventilation . The anesthesia machine ventil ation cir cui t wi l l b e switched t o 
th i s tube a nd the o r al endotracheal tube wi l l b e r emoved. The trachea wi l l be tra n sected at r i ng 3 - 4 r i n g 
and a subglottal tube to provide r ostra l a i rflow for phon ation exper ime nt s wi l l b e attached wi t h r i ng 
clamps . The subgl o tta l tube a l so contain s ports f o r a probe microphone (Mode l 4128 Brue l & Kjaer , 
No r cross, GA) to measur e subglot tal acoust i cs a nd a p r essu re tran sducer (MKS Baratron 220D, MKS 
i nstrumen ts, Andover , MA) t o measure subglottal pressure. The subglottal tube i s attached t o the 
computer con tro l l e d mass airfl ow contro l l e r (MCS Se r ies Mass Flow Contro l l e r , Al i cat Sci entific, 
Tucson, AZ ) , whi ch wi l l regu l ate the airf l ow l evel. Th e air suppl y wi l l b e h eat e d and humidified using a 
me dical gra de humidifier (HumiCare 200 , Gr u endler Medica l, Freude nstadt, Ge rma n y) . 

A phar yngo t omy wi l l be ma d e at the lev e l o f the thyrohyo i d membrane t o sl i ght l y exter ior i ze the l a r ynx 
i n the nec k f o r e asy a ccess to place I n dia i nk f l eshpoints on the voca l fold surface, a nd f o r 
measu r ement i nstrume n t s such as h i gh- speed photography a nd outs i d e micr ophon e . The epigl o t tis 
wi l l b e tr i mmed . The RLN wi l l b e f u rther d i ssected and t h e I ndivi dual bra nches of the RLNs (TA and 
LCA/ IA b r a n ches) are exposed as need ed f o r each exper i me n ta l protocol . Mi n iatu r e tri - po l ar cuf f 
elec trodes wi l l be pla c e d on each ner ve branches for stimulation of the TA, LCA/ I A, and CT muscl es. 
The i n ter na l (sen sory) branch o f the SLN a nd the PCA bra n ch o f t h e RLN wi l l be divided to r e move t he 
effects o f these ne r v e /muscle va r i ab l es o n phonation exp e r i ments. 

Fo r hemi l a r yngeal e xper ime n ts , a ve r tical partial l aryngectomy ( r emova l o f one voca l f o l d and fal se 
voca l f o ld, t ypi c a l l y on the right) wi l l b e perfo r me d to c reat e and e x pose a hemi la r ynx. I ndi a i n k wi l l be 
use d to provide visua l ma r ker s o n the medial surfa ce o f the voca l fold. High - speed camer a 
wi l l visualize t h e med ia l surf ace of the i n tac t voca l f o l d th r ough a r i ght- ang l e prism to reco r d 
high-speed, stereoscopi c i magi ng o f vocal f o ld posture (static studies) a nd /or vibration (dyn ami c 
studies). 

As previousl y enumer ated i n the Experimental design /Spe c if i c Aims, f o r each phonato r y condit i o n explor ed, we wi l l 
d etermi ne which i n tri nsic l a r yngeal muscles contribute t o t he measur ed par ameter, the rel ative con tr i butio n o f 
each l aryngeal muscl e on each pa r ameter (e .g. voca l fold medial bul gin g, phona tion t hreshold pressure, a coustic 
i ntens i t y, etc . ) . Our ster eoscopic i mag i ng techn iques, a u t omated 
extra ct i on o f thr ee- dimension a l physica l coordin ates, spatio-temporal ana l yses of the data, and 
automated recor d i ng of acoustic a nd aerodyn amic par amete r s has reach e d a stage of deve l opment 
such that we a r e now a ble t o aut oma tica l ly del i ve r the neu ral stimul at i o n a nd con cur r ently measure the 
acoustic, aerodyn ami c, and v i b r atory par ameters i n symmetric and asymmetri c activat i on o f the larynx. 
Using newly deve l oped me t hods o f gra ded stimul ation i n our l a borato r y, we wi l l 
perform gra ded stimul ation o f the l a r yn g ea l muscl es . I n particular, we wi l l st i mu l ate t hree to six 
i n depe nde n t nerve b r anches i n a g r aded fashion us i ng tr i - po l a r electrodes, as outl i ned i n the research 
str ategy. I n each exper ime n t , we wi l l d etermi ne the t hresho l d and maximal activat i o n st i mu l ati ng 
cur r e n t f o r each muscle . At thr esho l d a c tivation t he muscle has a h i n t of motion whi l e at maximal 
activation the maximal p o stur e changes obtai ne d . The stimu l a tion pulse rate (1 00- 200 Hz ) of the 
appl ied pulse t rai ns wi l l be set hig h e n ough t o pre ven t single t wi t ch muscle responses . The duration o f 
the pulse tra i n wi l l b e kept short e n ough (1 to 1 . 5 seco nds) and adequate t ime wi l l e l apse between 
stimul at i o n pu l se tra i n s (3 . 5 second s) to preven t fa tigu i ng o f t h e n erves a nd the muscles a n d we have 
demonstrated conti n uous recor d i ng of i n v i vo posture cha ng e a nd phonat i o n f or or up to 3 hour s . 

Based o n the emp i r i ca l l y d e t e r mi ned acti vation r esponse f u nc tio n of each i ntr i nsic laryng eal muscle we 
wi l l use 5 - 10 d iff e r ent g r aded stimul ation l e ve l s (as specified i n the Research Strategy) t o eval uate the 
effect o f each i n tr i nsic la r yngea l musc l e on measurement pa r a mete rs (pos t ure , acoustics, vib r at i o n, 
etc . ) . Our automated neu ral st i mu l at i o n and measureme n t system wi l l c o n cur r e n tly de l i ve r i ndependen t 
stimul ation pulse tra i n s to i ntr i nsic laryngea l muscles the n automatical l y r ecord the measured va r i ab l es 
of subglottal acoustics , subglot tal pressur e, supraglo tt i s acoustics, and h i gh- speed v i d e o o f v o c a l fold 
postur e and v i b r a tion. The stimulation pulse ampl itudes co r r espond i ng to g raded leve l s f o r each 
i ntr i nsic laryngeal muscle a cti vation wi l l be a ppl i ed i n a r a ndomized way t o reduce the p o ten tial l y 
confoundi ng effects of the o r der o f stimulation. 

Duri ng each acti vatio n condition, we wi l l measur e acoust i cs , aerodyn ami cs , a nd g l o t tal vibration . Fo r 
each g lotta l configuration (pa r es i s or paralysis state), the e f fects o n voice qua l i t y , phonation type , 
aer ody na mics, and g l o tta l v i bration wi l l b e exp l o red (see Research Stra tegy) . Fo r the full laryn x the 
super i o r surfa ce v ibr ation wi l l b e i mag e d f o r assessme n t of pos t ure and v ibrat i o n. For the hemi - l arynx , 
the medial surface dynami cs wi l l be i ma ged, t o f u r ther e xpl o re mechanisms o f v ibration a long the 
me dia l surface o f t he vocal f o l ds, which is exp e c t ed to va r y substan tial l y as a function o f TA muscle 
activat i on, and should shed l ight o n the r ole o f medial vocal f o l d (gl o t tal channel) surfa c e shape 
changes i n phonation . 

After c ompletion of the exper i ment , the a n ima l i s euthani zed whi l e stil l under g e n eral a nes t h es i a . Euthanas i a wi l l 
be imple mented i n trav e n ously u s i ng sodium pentobar bital . A tota l l a r y ngectomy i s then p e rfo r me d and t he l a r y nx 
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I collected as described earlier. 

11. Please indicate the suture materials to be used: 

ID Internal: absorbable sutures (e .g., Dexon, Vicryl) 

O 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 folloving surgery. 

IGi!' Other / not applicable (describe below): 

Non- survival surgery. 

12. During recovery from anesthesja. 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 thermo-regulation, card ovascular and respiratory 
function, and post-operative pain or discomfort during recovery from anesthesia. 

N/A 

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. 

N/A 

Species Surgery 

I Species: Dog 
Number of Animals: 32 

I surgery Type: Nonsurvival Surgery 

surgeries per Animal: I 
Time Between Surgeries: I 

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 filter; ducted fumehood or ducted b osafety 
cabinet; Crump WAG System; vaporizer w th a scavenging filter, such as F-air canister) when using gas anesthetics. 

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

I O Halothane I 
I Gil' Isoflurane I 
ID Other: 

2. Gas anesthetic(s) will be scavenged via: 

ID Certified Fume Hood: I 
I Iii!' Other: Anesthesia Machine - - ] 

Scavenging Location 

This section is empty. 

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 No 

0 0 I agree to abide by all applicable federal, state, and local laws and regulat ons and UCLA pol cies and procedures. 

0 0 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. 

® 0 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. 

® 0 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 
trained and certified in the proper humane methods of animal care and use prior to conducting experimentation. 

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

® 0 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 
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11/4/2019 RATS - Renewal Complete Form - Renewal: ~ 
that this appl cation accurately reflects all currently planned procedures involving animals described in the proposal to the funding agency. 

® 0 Any modificat ons to the protocol will be subm tted to and approved by the ARC prior to init iation of such changes. 

® 0 If this is a renewal application, I assure that appropriate progress has been made to justify the continued use of research animals. 

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

® 0 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: 1/3/2019 

FS Assurance 

This section is empty. 
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